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UNITED STATES DEPARTMENT OF ENERGY 


CURRENT INFORMATION ON ENERGY 


To provide immediate and complete coverage of lit- 
erature related to major Department programs, the 
Office of Scientific and Technical Information pro- 
vides an on-line retrieval system, data bases, and 
current-awareness publications. The Energy Data 
Base (EDB), which contains all unclassified, urlim- 
ited energy and nuclear related information pro- 
cessed by OSTI since 1974, and the Nuclear Sci- 
ence Abstracts Data Base (NSA), which covers 


nuclear information from 1948 through June 1976, 
are available for machine searching using commer- 
cial on-line retrieval systems. All information in the 
publications listed below, plus additional backup 
information, is included in the EDB. Current infor- 
mation being added to the EDB is available for 
on-line searching via the OSTI Automated 
Retrieval System (OARS) accessible to DOE and 


contractors through the Integrated Technical Infor- 
mation System (ITIS). 

The publications described below and access to 
ITIS/OARS are available to Department of 
Energy and contractor components from the Office 
of Scientific and Technical Information, U. S. 
Department of Energy, P. O. Box 62, Oak Ridge, 
TN 37831/Telephone (615) 576-1301; FTS 
626-1301. 


PUBLICATIONS OF THE OFFICE OF SCIENTIFIC AND TECHNICAL INFORMATION 


Energy Abstracts for Policy Analysis (EAPA) 

A monthly abstract journal devoted to the anal- 
ysis of energy research, conservation, and policy. 
Scope and coverage are limited to substantive arti- 
cles or reports and emphasize legislative, regula- 
tory, and other legal aspects, as well as social, 
economic, and environmental impacts. EAPA is 
available from the Superintendent of Documents, 
U. S. Government Printing Office, Washington, 
D. C. 20402. The annual subscription price is 
$63.00 for domestic (North America) or $78.75 for 
foreign (outr’de North America) subscribers; a sin- 
gle issue is $..00 or $7.50, respectively. 


Energy Research Abstracts (ERA) 
A comprehensive semimonthly abstract journal 
devoted to all areas of energy-related information 


produced by the Department of Energy, other 
U. S. government organizations, and foreign 
governments. ERA is available from the Superin- 
tendent of Documents, U. S. Government Printing 
Office, Washington, D. C. 20402. The annual sub- 
scription price for the 24 issues is $146.00 for 
domestic (North America) subscribers or $182.50 
for foreign (outside North America) subscribers. A 
single issue is $14.00 or $17.50, respectively. 


DOE Patents Available for Licensing (PAL) 

DOE is prepared to grant exclusive or nonex- 
clusive, revocable licenses under DOE-owned U. S. 
patents and patent applications; this semiannual 
publication provides abstracting and indexing cov- 
erage of this literature. PAL is available as 
PB87-946800 from the National Technical Infor- 
mation Service (NTIS), 5285 Port Royal Road, 


Springfield, VA 22161 on a standing order basis 
through an NTIS Deposit Account. To establish an 
NTIS account, send the minimum $25.00 deposit 
to NTIS, Attn: Customer Accounts. A single issue 
is $12.00 for domestic (North America) and $24.00 
for foreign (outside North America). 


Energy Meetings (EM) 

A monthly listing of conferences, symposia, 
workshops, etc., pertaining to DOE’s programmatic 
interests. EM is available on subscription (use 
PB87-901500) from the National Technical Infor- 
mation Service, 5285 Port Royal Road, Springfield, 
VA 22161. The annual subscription price is $70.00 
for domestic subscribers and $140.00 for 
subscribers outside the North American continent; 
a single issue is $8.00 and $16.00, respectively. 


The following semimonthly bulletins are also available from the National Technical Information Service. The annual 
subscription rate for one volume (calendar) year (24 issues; no indexes) is $80.00 for domestic (North America) and 
$160.00 for foreign (outside North America) subscribers; use the identifying order number (PB- No.) when subscribing. 


Acid Precipitation (APC)—PB87-901000. Acid pre- 
cipitation, including effects and possible control 
measures. 


Buildings Energy Technology (BET)-PB87- 
900700. Technology required for energy conserva- 
tion in buildings of all types. 


Coal-Based Synfuels (CBS)—PB87-901400. Con- 
version of coal into gaseous or liquid fuels. 


Coal Combustion and Utilization (CCU)-PB87- 
914400. Coal combustion, including fluidized bed 
combustion, and direct utilization of coal for power 
generation, fuel cells, and MHD generators. 


Coal Preparation and Pollution Control (CPC)- 
PB87-900800. Coal preparation and cleaning and 
reducing pollution from its direct combustion. 


Direct Energy Conversion (DEC)—PB87-946600. 
Photovoltaics, magnetohydrodynamics, electrohy- 
drodynamics, thermoelectrics, thermionics, and fuel 
cells. 


Energy from Biomass (EFB)-PB87-900600. 
Biomass production, conversion, and utilization for 
energy. 


Geothermal Energy Technology (GET)—PB87- 
914700. Exploration, development, and utilization 
of geothermal resources. 


Heavy-Ion Reactions (HIR)-PB87-900500. Heavy- 
ion (A > 4) reactions. 


Laser Research (LAR)-PB87-901100. Laser re- 
search and development, excluding applications. 


Nuclear Fuel Cycle (NFC)-PB87-913400. Both 
front and back ends of the nuclear fuel cycle. 


Nuclear Reactor Safety (NRS)-PB87-913500. 
Accident analysis, safety systems, radiation protec- 
tion, decommissioning and dismantling, and secu- 
rity measures. 


Radioactive Waste Management (RWM)-PB87- 
902900. Management aspects of transport and stor- 
age, waste processing, waste disposal, waste stor- 
age, radioactive effluents, and shipping containers. 


Solar Thermal Energy Technology (STT)—PB87- 
901200. Research and development of efficient and 
reliable solar thermal conversion systems. 


Transportation Energy Research (TER)-PB87- 
900900. Energy-efficient advanced automotive pro- 


pulsion systems and transportation energy conserva- 
tion. 


Unconventional Petroleum (UCP)—PB87-901300. 
Secondary and tertiary recovery of petroleum and 
oil shales and tar sands. 


INTERNATIONAL ENERGY PUBLICATIONS 


The Office of Scientific and Technical Information (OSTI) cooperates in the publication of international abstract 
journals with the following: (1) International Atomic Energy Agency, International Nuclear Information System, 
Vienna, Austria, for Atomindex; (2) International Energy Agency, Biomass Conversion Technical Information Service, 
Dublin, Ireland, for Biomass Abstracts; and (3) International Energy Agency, IEA Coal Research, London, England, 


for Coal Abstracts. 


In each case, the cognizant foreign agency provides the non-U. S. information to OSTI for inclu- 


sion in the Energy Data Base; in turn, OSTI provides the U. S. information for input into the respective journal. 


Atomindex 

A semimonthly abstract journal providing 
worldwide coverage of information on nuclear sci- 
ence and technology. Atomindex is available by 
subscription from Bernan Associates—UNIPUB, 
10033-F King Highway, Lanham, MD 20706. The 
cost of an annual subscription, 24 semimonthly 
issues and semiannual and annual cumulative 
indexes, is $355. 


Biomass Abstracts 

A bimonthly abstract journal with comprehen- 
sive coverage of information on the conversion of 
biomass to energy. Biomass Abstracts is available 
free to DOE components and contractors from 
OSTI. Non-DOE organizations may obtain 
Biomass Abstracts from Biomass Conversion 
Technical Information Service, Institute for Indus- 
trial Research and Standards, Ballymun Road, 
Dublin 9, Ireland, for 60 IR pounds per year for 
participating countries and 90 IR pounds per year 
for nonparticipating countries. Make checks pay- 
able to the Institute. 


Coal Abstracts 

A monthly abstract journal providing com- 
prehensive worldwide coverage of information in 
the field of coal science and technology. Coal 
Abstracts is available to DOE components and con- 
tractors from OSTI. Non-DOE organizations may 
obtain Coal Abstracts from IEA Coal Research, 
Technical Information Service, 14-15 Lower 
Grosvenor Place, London SW1W OEX, England, 
for 110 pounds sterling per year. 


International Copyright, © VU. S. Department of Energy, 1987, under the provisions of the Universal Copyright Convention, United States 
copyright is not asserted under the United States Copyright Law, Title 17, United States Code. 





ENeGINIO[ERA 


™ 


NY 
ABOUT THE OFFICE OF SCIENTIFIC 


AND TECHNICAL INFORMATION 


The Office of Scientific and Technical Information 
(OSTI) in Oak Ridge, Tennessee, has been the national 
center for scientific and technical information for the 
Department of Energy (DOE) and its predecessor agencies 
since 1946. In developing and managing DOE’s technical 
information program, OSTI places under bibliographic 
control not only DOE-originated information but also 
worldwide literature on scientific and technical advances 
in the energy field and announces the source and availabil- 
ity of this information. Although the literature of science 
is emphasized, coverage extends to DOE programmatic, 
socioeconomic, environmental, legislative/regulatory, en- 
ergy analysis, and policy-related areas. To accomplish the 
mission of furnishing centralized support for Departmental 
elements in managing their scientific and technical infor- 
mation, OSTI builds and maintains computerized data 
bases and disseminates information via computerized 
retrieval systems and announcement publications such as 
abstract journals, bibliographies, and bulletins. Direct 
access to OSTI’s Energy Data Base (EDB) and Nuclear 
Science Abstracts Data Base (NSA) is available to the 
U. S. scientific community through commercial on-line 
retrieval systems. Access to these data bases from outside 
the United States is available only through formal 
exchange agreements. The current-year EDB records, 
DOE Research-In-Progress, and various other specialized 
DOE data bases are available to DOE offices and contrac- 
tors and other government agencies through the OSTI 
Automated Retrieval System (OARS), which is a major 
component of the Integrated Technical Information Sys- 
tem (ITIS). In addition to providing access to the OSTI 
on-line systems, ITIS serves as a gateway to other govern- 
ment and commercial systems and provides information 
merging for customized information products. The Office 
of Scientific and Technical Information has developed sys- 
tems to record and communicate energy-related research- 
in-progress information, to track research report deliver- 
ables from DOE contractors, to test and make available 
DOE-funded computer software i with scientific 
and management applications, and to produce special pub- 
lications in support of DOE program offices. To manage 
DOE’s technical information resources effectively, OSTI’s 
program is one of continual development and evaluation of 
new information products, systems, and technologies. 


John S. Herrington 
Secretary 


Harry L. Peebles 
Director of Administration 


Joseph G. Coyne 
Manager 
Office of Scientific and Technical Information 
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ENERGY RESEARCH ABSTRACTS 


ABOUT ENERGY RESEARCH ABSTRACTS 


Energy Research Abstracts (ERA) provides abstracting 
and indexing coverage of all scientific and technical 
reports, journal articles, conference papers and proceed- 
ings, books, patents, theses, and monographs originated 
by the U. S. Department of Energy, its laboratories, 
energy centers and contractors. ERA also covers other 
energy information prepared in report form by federal 
and state government organizations, foreign govern- 
ments, and domestic and foreign universities and 
research organizations. The user should remain aware 
that ERA coverage of non-report literature is limited to 
that generated by Department of Energy activity. 

ERA is comprehensive in its subject scope, encom- 
passing the DOE’s research, development, demonstra- 
tion, and technological programs resulting from its broad 
charter for energy sources, supplies, safety, environmen- 
tal impacts, and regulation. 

ERA is available on an exchange basis to universi- 
ties, research institutions, industrial firms, and publish- 
ers of scientific information. Inquiries should be 
directed to the Office of Scientific and Technical Infor- 
mation, P. O. Box 62, Oak Ridge, TN 37831. 

ERA is available to the public on a subscription basis 
from the Superintendent of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C. 20402. The 
subscription rate for the 24 semimonthly issues is 
$146.00 for domestic subscribers and $182.50 for foreign 
subscribers. A single issue costs $14.00 (domestic) or 
$17.50 (foreign). The cumulative indexes will be avail- 
able in printed form from the Superintendent of Docu- 
ments, U. S. Government Printing Office, Washington, 
D. C. 20402, and in microfiche form from the National 
Technical Information Service, U. S. Department of 
Commerce, Springfield, VA 22161. 


Office of Scientific and Technical Information 
United States Department of Energy, P. O. Box 62, Oak Ridge, TN 37831 








HOW TO USE ENERGY RESEARCH ABSTRACTS 


ABSTRACTS IN ENERGY RESEARCH 
ABSTRACTS 


The principal elements of abstract entries for a 
typical research and development report and a typi- 
cal technical journal article are illustrated below. 


Density, steady-state conductivity, enthalpy, specific heat, heat 
capacity, thermal diffusivity and linear thermal expansion were 
measured on 59 materials from core drill samples of several geo- 
logic media, including rock salt, basalt, and other associated rocks 
from 7 potential sites for nuclear waste isolation. The measure- 
ments were conducted from or near to room temperature up to 
500°C, or to lower temperatures if limited by specimen cracking 
or fracturing. Ample documentation establishes the reliability of 


the property measurement methods and the accuracy of the 
results. 


Lab., NM (USA)).' Nuclear Fusion; 23: "No. 10, 1319-132 
1983).! 


Zero-dimensional power balance calculations are performed 
for a quasi-static, purely Ohmically heated field-reversed con- 
figuration. Without compression, the constraint imposed by radial 
pressure balance limits the power input. Estimates of the energy 
loss from impurity line radiation as well as from classical and 
anomalous transport are given. Effects of cold puff gas injection 
are also investigated. 


INDEXES TO ENERGY RESEARCH 
ABSTRACTS 


Five indexes are provided for approaching the 
contents of each issue of Energy Research Abstracts 
(ERA). Each index is preceded by an introduction 
that details the organization of the index and the 
principles by which it was compiled. The reader is 
referred to these introductions for information not 
found in the index examples that follow. 


© Corporate Author Index 


Technical report literature is indexed using the 
name of the organization or institution responsible 
for the issuance of the report. 


5785 (BMI/ONWI-522) Thermal property and density mea- 
surements of samples taken from drilling cores from potential geo- 
logic media. Lagedrost, J.F.; Capps, W. (Fiber Materials, Inc., 
Biddeford, ME (USA)). Dec. 1983. 179p. NTIS File Number 
DE84004926. GP) Dep. 


is indexed as: 


Fiber Materials, Inc., Biddeford, ME (USA) 


®@ Personal Author Index 


Each author’s name is indexed in the form 
appearing on the document abstracted, with the 
exception that given names are reduced to initials: 


Capps, W., See Lagedrost, J. F. 

Lagedrost, J.F., Thermal property and density measurements of 
samples taken from drilling cores from potential geologic 
media, 9:5785 (R; US) 

McKeana, K.F., Equilibrium and power balance constraints on a 
quasi-static Ohmically heated field-reversed configuration 
(FRC), 9:15701 (J;US) 

Rej, D.J., See McKenna, K.F. 

Tuszewski, M., See McKenna, K.F. 


@ Subject Index 


The subject index consisting of entries naming 
specific materials, objects, and processes is arranged 
alphabetically. Document titles, informative phrases, 
or both specific to these entries are arranged alpha- 
betically under the entries. 


SALT DEPOSITS 
Density 


Thermal property and density measurements of samples 
taken from drilling cores from potential geologic media, 
9:5785 (R;US) 

REVERSED-FIELD PINCH 
Energy Balance 

Equilibrium and power balance constraints on a quasi-static 
Ohmically heated field-reversed configuration (FRC), 9: 
15701 (J;AT) 


@ Contract Number Index 


DOE technical report literature is indexed using 
contract numbers. This index contains the contract 
number with corresponding abstract and report 
numbers. 


AC06-76RL01830 Fiber Materials, Inc., Biddeford, ME (USA) 
9:5785 BMI/ONWI-522 


@ Report Number Index 


Technical report literature is also indexed using 
report numbers. This index includes information on 
where individual reports may be obtained. Patents 
and conference papers are indexed here as a matter 
of convenience. When a report is supplied under a 
File Number, that number is included in the avail- 
ability statement. A file number-report number 
correlation is included for convenience. 


BMI/ONWI- 


522 9:5785 NTIS, PC A09/MF AO1. 
File Number 
DE84004926, Distribu- 


tion Category MN-70 





STAFF OF ENERGY RESEARCH ABSTRACTS 


Henry D. Raleigh, Editor 
M. Catherine Grissom, Assistant Editor 


Chemistry, Materials, and Biological Sciences Branch 
Chief, Vacant 


Scientific Analysts 

Polly S. Blackburn, Environmental Sciences 

D. Lamar Cason, Materials, Physical Chemistry, 
and Electric Power 

Pamela L. Gorman, Chemical Engineering 

Lynda H. McLaren, Nuclear Fuels and Radio- 
and Radiation Chemistry 

Lorne T. Newman, Coal 

Axel C. Ringe, Geosciences and Life Sciences 

Amy T. Tamura, Fossil Fuels 

Dennis T. Traylor, Biological Sciences and Biomass 


Nuclear Engineering and Physics Research Branch 
Chief, Lila Smith 


Scientific Analysts 

James D. Bales, Nuclear Engineering 

David C. Cunningham, Nuclear Engineering 

Wanda R. Ferrell, Atomic, Molecular, and 
Fluid Physics 

Douglas Lane, Nuclear Physics 

Barry C. Steele, Solar Energy 

Milton O. Whitson, Fusion Energy 

Larry E. Williams, High Energy Physics 
and Engineering 


Lawrence T. Whitehead, Defense Programs 


Subject Heading Specialist 


Contract Number and Report 
Mona H. Raridon 


Number Specialist 
Ramona N. Nelson 


International Exchange Coordinator 
Charles E. Stuber 


Computer Processing Coordinator 
Billy H. Brady 


Corporate Author Specialist 


Publishing Coordinator 
Patsy L. Hendricks 


Janice M. Blanton 


Much of the information is provided by (1) bilateral exchange agreements with foreign organizations, and 
(2) exchange agreements or contracts with other U. S. government agencies, private firms, or institutions. 


Foreign Sources 


CEA Centre d’Etudes de Saclay 
GIF-sur Yvette Cedex, France 


Fachinformationszentrum 
Energie, Physik, Mathematik GmbH 
Karlsruhe, Federal Republic of Germany 


IEA Biomass Conversion Service 
Dublin, Ireland 


IEA Coal Research 
Technical Information Service 
London, England 


International Atomic Energy Agency 
International Nuclear Information System 
Vienna, Austria 


Nordic Energy Libraries 
Risoe National Library 
Roskilde, Denmark 


Research Center 


Netherlands Energy Research Foundation 
Petten, Holland 


United Kingdom of Great Britain and 
Northern Ireland 

Department of Energy 

London, England 


U. S. Sources 


American Institute of Physics 
New York, NY 


Department of Commerce 
National Technical Information Service 
Springfield, VA 


Information Management Services, Inc. 
Oak Ridge, TN 


National Aeronautics and Space Administration 
Scientific and Technical Information Division 
Springfield, VA 


National Institutes of Health 
National Library of Medicine 
Bethesda, MD 


NOVA Informaticn Services Company 
Commack, NY 


Communication concerning the editorial policy and content of Energy Research Abstracts should be addressed 
to the Editor, Energy Research Abstracts, Office of Scientific and Technical Information, P. O. Box 62, 


Oak Ridge, TN 37831. 





SUBJECT CONTENTS (NUMERICAL LISTING) 


Six-digit subject category numbers are used in the storage, retrieval, and manipulation of bibliographic information 
entered into DOE’s computerized bibliographic information system. The six-digit category numbers are utilized as if 
they were three pairs of two-digit numbers, the first two pairs being used to arrange the abstract content of Energy 
Research Abstracts. The following listing includes the totality of the 41 first-level and 276 second-level subject cate- 
gories used. Because each issue of ERA announces only those documents becoming available during a semimonthly 
period, some subject categories may not be represented in every issue. The complete subject category scheme with 
scope definitions and limitations is available as DOE/TIC-4584-R6 from NTIS for $9.50. 


01 COAL AND COAL 


PRODUCTS 
03 Preparation 
04 Processing 
05 By-Products 
06 Properties 
08 Waste Management 
09 Environmental Aspects 
10 Reserves and Exploration 
20 Mining 
30 Transport and Handling 
40 Combustion 
50 Marketing and Economics 
60 Health and Safety 
70 Legislation and Regulations 


02 PETROLEUM 
01 Reserves 
02 Geology and Exploration 
03 Drilling and Production 
04 Processing 
05 Products and By-Products 
06 Health and Safety 
07 Marketing and Economics 
08 Waste Management 
09 Environmental Aspects 
10 Legislation and 

Regulation 

20 Transport, Pipelines, and Handling 
30 Properties 
40 Storage 
50 Combustion 


03 NATURAL GAS 

01 Reserves 

02 Geology and Exploration 

03 Drilling, Production, and 
Processing 

04 Products and By-Products 

05 Health and Safety 

06 Marketing and Economics 

07 Waste Management 

08 Environmental Aspects 

09 Artificial Stimulation 

10 Legislation and 
Regulation 

20 Transport, Pipelines, and Handling 

30 Properties 

40 Combustion 

50 Storage 


04 OIL SHALES AND TAR 


SANDS 
01 Reserves and Exploration 
02 Site Geology and Hydrology 
03 Drilling, Fracturing, and Mining 
04 Oil Production, Recovery, and 
Refining 
05 Properties and Composition 
06 Direct Uses and By-Products 
07 Health and Safety 
08 Marketing and Economics 
09 Waste Research and Management 
10 Environmental Aspects 
20 Regulations 


05 NUCLEAR FUELS 


01 Reserves, Exploration, and 
Mining 

04 Feed Processing 

0S Uranium Enrichment 

07 Fuels Production and Properties 

08 Spent Fuels Reprocessing 

09 Transport and Storage 

10 Marketing, Economics, and 
By-Products 

20 Waste Management 

30 Environmental Aspects 

40 Health and Safety 

50 Safeguards, Inspection, and 
Accountability 


07 ISOTOPE AND RADIATION 


SOURCE TECHNOLOGY 
01 Physical Isotope Separation 
02 Radiation Sources 
03 Isotopic Power Supplies 


HYDROGEN 
01 Production 
02 Storage 
03 Transport 
04 Marketing and Economics 
05 Safety 
06 Industrial and Commercial Use 
07 By-Products 
08 Properties 
09 Environmental Aspects 


09 OTHER SYNTHETIC AND 


NATURAL FUELS 
01 Hydrocarbon Fuels 
02 Alcohol Fuels 
03 Inorganic Hydrogen Compound 
Fuels 
04 Solid Waste and Wood Fuels 
05 Liquid Waste Fuels 
06 Gaseous Waste Fuels 


HYDRO ENERGY 
01 Resources and Availability 
02 Site Geology and Meteorology 
03 Plant Design and Operation 
04 Regulations and Licensing 
05 Economics and Management 
06 Environmental Aspects 
07 Power-Conversion Systems 


SOLAR ENERGY 
01 Resources and Availability 
03 Economics 
04 Environmental, Legal, and 
Institutional Aspects 
05 Solar Energy Conversion 
06 Photovoltaic Power Systems 
07 Solar Thermal Power Systems 
08 Ocean Energy Systems 
09 Solar Thermal Utilization 
10 Solar Collectors and Concentrators 
20 Heat Storage 


GEOTHERMAL ENERGY 
01 Resource Status and Assessment 
02 Geology and Hydrology of 
Geothermal Systems 
03 Geothermal Exploration and 
Exploration Technology 
04 Legal and Institutional Aspects 
05 Economic and Financial Aspects 
06 Environmental Aspects and Waste 
Disposal 


07 By-Products 

08 Geothermal Power Plants 

09 Geothermal Engineering 

10 Direct Energy Utilization 

20 Geothermal Data and Theory 


TIDAL AND WAVE POWER 
03 Regulations 
04 Economics 
05 Environmental Aspects 





16 TIDAL AND WAVE POWER 
(CONT.) 
07 Tidal Power Plants 


08 Wave Energy Converters 


WIND ENERGY 
01 Availability (Climatology) 
03 Regulations 
04 Economics 
05 Environmental Aspects 
06 Wind Energy Engineering 


20 ELECTRIC POWER 
ENGINEERING 


01 Power Plants and Power 
Generation 

02 Environmental Control 
Technology 

03 Power Transmission and 
Distribution 


NUCLEAR POWER PLANTS 

01 Power Reactors, Non-Breeding, 
Light-Water Moderated, Boiling 
Water Cooled 

02 Power Reactors, Non-Breeding, 
Light-Water Moderated, Non- 
Boiling Water Cooled 

03 Power Reactors, Non-Breeding, 
Graphite Moderated 

04 Power Reactors, Non-Breeding, 
Otherwise Moderated or 
Unmoderated 

05 Power Reactors, Breeding 

06 Power Reactors, Auxiliary, Mobile, 
Package, and Transportable 

07 Regulation and Licensing 

08 Economics 


NUCLEAR REACTOR 


TECHNOLOGY 

01 Theory and Calculation 

02 Components and Accessories 

03 Fuel Elements 

04 Control Systems 

05 Environmental Aspects 

06 Research, Test, and Experimental 
Reactors 

07 Plutonium and Isotope Production 
Reactors 

08 Propulsion Reactors 

09 Reactor Safety 


ENERGY STORAGE 
01 Magnetic 
02 Compressed Gas 
03 Pumped Hydro 
04 Capacitor Banks 
05 Flywheels 
06 Thermal 
07 Liquefied Gas 
08 Chemical 
09 Batteries 


ENERGY PLANNING AND 
POLICY 
01 Energy Analysis and Modeling 
02 Economics and Sociology 
03 Environment, Health, and Safety 
04 Natural Resources 
05 Research, Development, 
Demonstration, and 
Commercialization 
06 Nuclear Energy 
07 Transport and Storage 
08 Waste Heat Utilization 
10 Conservation 


17 


21 


22 


25 


29 


20 Supply, Demand, and Forecasting 

30 Policy, Legislation, and Regulation 

40 Fossil Fuels 

50 Hydrogen and Synthetic Fuels 

60 Electric Power 

80 Consumption and Utilization 

90 Unconventional Sources and 
Power Generation 


30 DIRECT ENERGY 


32 


33 


36 


40 


42 


43 


CONVERSION 
01 MHD Generators 
02 EHD Generators 
03 Thermoelectric Generators 
04 Thermionic Converters 
05 Fuel Cells 
08 Miscellaneous Converters 


ENERGY CONSERVATION, 
CONSUMPTION, AND 
UTILIZATION 

01 Buildings 

02 Transportation 

03 Industry and Agriculture 

06 Municipalities and Community 

Systems 
09 Education and Public Relations 


ADVANCED AUTOMOTIVE 


PROPULSION SYSTEMS 
01 Internal Combustion Engines 
02 External Combustion Engines 
03 Electric-Pewered Systems 
04 Hybrid Systems 
05 Flywheel Propulsion 
06 Vehicle Design Factors 
07 Emission Control 
08 Alternative Fuels 


MATERIALS 
01 Metals and Alloys 
02 Ceramics, Cermets, and 
Refractories 
06 Other Materials 


CHEMISTRY 

01 Analytical and Separations 
Chemistry 

02 Inorganic, Organic, and Physical 
Chemistry 

04 Electrochemistry 

05 Photochemistry 

06 Radiation Chemistry 

07 Radiochemistry and Nuclear 
Chemistry 

08 Combustion, Pyrolysis, and 
High-Temperature Chemistry 


ENGINEERING 
02 Facilities and Equipment 
03 Lasers 
04 Heat Transfer and Fluid Flow 
05 Materials Testing 
08 Electronic Circuits and Devices 
09 Waste Processing Plants and 
Equipment 
10 Combustion Systems 
20 Underground Engineering 
30 Marine Engineering 
40 Pollution Control Equipment 
50 Power Cycles 


PARTICLE ACCELERATORS 
01 Design, Development, and 
Operation 


53 


55 


02 Beam Dynamics, Field 

Calculations, and Ion Optics 
03 Auxiliaries and Components 
04 Storage Rings 


44 INSTRUMENTATION 
01 Radiation Instrumentation 
02 Radiation Effects on Instrument 
Components, Instruments, or 
Electronic Systems 
03 Miscellaneous Instruments 
04 Well Logging Instrumentation 


EXPLOSIONS AND 
EXPLOSIVES 

01 Chemical 

02 Nuclear 

03 Explosion Detection 


45 


50 ENVIRONMENTAL 
SCIENCES, ATMOSPHERIC 

01 Basic Studies 

02 Chemicals Monitoring and 
Transport 

03 Radioactive Materials Monitoring 
and Transport 

04 Thermal Effluents Monitoring 
and Transport 

05 Site Resource and Use Studies 

06 Regulations 


51 ENVIRONMENTAL 


SCIENCES, TERRESTRIAL 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


ENVIRONMENTAL 
SCIENCES, AQUATIC 
01 Basic Studies 
02 Chemicals Monitoring and 
Transport 
03 Radioactive Materials Monitoring 
and Transport 
04 Thermal Effluents Monitoring 
and Transport 
05 Site Resource and Use Studies 
06 Regulations 


52 


ENVIRONMENTAL—SOCIAL 
ASPECTS OF ENERGY 
TECHNOLOGIES 

01 Social and Economic Studies 

02 Assessment of Energy Technologies 


BIOMEDICAL SCIENCES, 
BASIC STUDIES 

01 Behavioral Biology 

02 Biochemistry 

03 Cytology 

04 Genetics 

05 Metabolism 

06 Medicine 

07 Microbiology 

08 Morphology 

09 Pathology 

10 Physiological Systems 

20 Public Health 

30 Agriculture and Food Technology 





56 BIOMEDICAL SCIENCES, 
APPLIED STUDIES 

01 Radiation Effects 

02 Thermal Effects 

03 Chemicals Metabolism and 
Toxicology 

04 Other Environmental Pollutant 
Effects 


57 HEALTH AND SAFETY 


58 GEOSCIENCES 
01 Geology and Hydrology 
02 Geophysics 
03 Mineralogy, Petrology, and Rock 


64 PHYSICS! 
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01 COAL AND COAL PRODUCTS 


17686 (NP—7900524) Coal abstracts, Volume 11, No. 1. 
ternational Energy Agency Coal Research, London 
)). Jan 1987. 126p. IEA Coal Research, 14/15 Lower 
Grosvenor Pl., London SW1W OEX, United Kingdom. File 
Number T187900524. 
Coal Abstracts is published monthly by IEA Coal Research. 
It provides comprehensive world-wide coverage of books, journals, 
reports, dissertations, and conference proceedings in the field of 
coal science and technology - from the evaluation of deposits to the 
ultimate uses of coal as an energy source and a raw material, in- 
cluding environmental effects. The abstracts are generated from the 
computerized Coal Data Base, maintained to provide a retrospec- 
tive search facility. Each issue contains nearly 1000 items. IEA 
Coal Research, set up in 1975 and currently supported by fourteen 
countries, covers projects on coal information and assessment. IEA 
Coal Research: maintains bibliographic data bases on coal technolo- 
gy, coal resources, and coal research projects, worldwide; main- 
tains source data bases on coal resources and coal transport; is de- 
veloping additional data bases including one on forthcoming events 
of interest to the coal industry; publishes the serials ‘Coal Abstracts’ 
and ‘Coal Calendar’ which provide information on new publications 
and coal-related meetings and courses; produces technical reviews 
of the literature on all aspects of coal science, technology and envi- 
ronmental matters; produces, as published reports and internal 
working papers, economic analyses on aspects of coal supply, trade, 
end uses, utilization technology and environmental controls; and 
publishes reference works on coal resources. Annual subscription 
rates: £110-applicable to orders from Australia, Austria, Belgium, 
Canada, Denmark, Federal Republic of Germany, Ireland, Japan, 
the Netherlands, New Zealand, Spain, Sweden, the UK and USA. 
£330-applicable to all other countries. Previous volumes of Coal 
Abstracts are available only in microfiche form. 


17687 (ORNL—6349) Fossil Energy Program: Semiannu- 
al progress report for April 1 through September 30, 1986. 
Bradley, R.A. (Oak Ridge National Lab., TN (USA). Jan 
1987. Contract AC05-840R21400. 176p. NTIS, PC A09/ 
MF AO1; 1; GPO Dep. File Number DE87 87006007. 

This report covers progress made during the period April 1 
through September 30, 1986, for research and development projects 
that contribute to the advancement of various fossil energy technol- 
ogies. Projects on the Fossil Energy Program are supported by 
DOE Office of Fossil Energy, DOE Office of Basic Energy Sci- 
ences, and the Tennessee Valley Authority. The Fossil Energy Pro- 
gram organization chart is shown in the Appendix. 


0103 Preparation 


REFER ALSO TO CITATION(S) 17712, 17724, 17727 


17688 (DOE/FC/10623—2225) Preparation and analyses 
of low-rank coals for combustion applications: Final report. 
Smit, F.J.; Maas, D.J. (AMAX Extractive Research and 
Development Center, Golden, CO (USA); North Dakota 
Univ., Grand Forks (USA). Energy Research Center). Oct 
1986. Contract AC21-84FC10623. 120p. NTIS, PC A06/MF 
A01; 1; GPO Dep. File Number DE87001034. 

The preparation of low-ash and low-sodium micronized low- 
rank coal (LRC) fuels for test firing in a gas-turbine combustor 
module is described in this report. Four subbituminous coals and 
one lignite were examined for their amenability to the preparation 
of high-quality powder and coal-water slurry fuels (CSF). The data 
base included the proximate, ultimate, ash composition, trace ele- 


ment, heating value, and free swelling index determinations and the 
slurry rheology for the raw coals and for the same coals after vari- 
ous physical separations, chemical treatments and hydrothermal 
processing. Eagle Butte subbituminous coal from the Powder River 
Basin was selected for preparation of “available-quality” and “im- 
proved-quality” micronized powder and slurry fuels for the com- 
bustion tests. This coal was cleaned in a dense-medium separator 
for preparation of available-quality fuels. Two advanced beneficia- 
tion steps were added for preparation of improved-quality fuels. 
The additional steps were (1) acid treatment to remove sodium and 
soluble ash minerals and (2) hydrothermal processing at 330°C to 
improve the heating value and the rheology of the CSF. Twenty- 
four hundred pounds (dry basis) of minus 30-micrometer fuel were 
prepared for the combustion testing. A conceptual design was de- 
veloped and costed for a 650,000 tpy improved-quality micronized 
CSF plant fueling 100 MW of gas-turbine generating capacity. The 
plant would be located adjacent to a mine in northeastern Wyo- 
ming. The capital construction cost for the plant was estimated to 
be $86.9 million and the operating cost for the plant (including am- 
ortization) was projected to be $4.55 per million Btu (HHV), FOB 
plant. The operating cost could be reduced to $3.22/MBtu if the 
plant were scaled for 500 MW of generating capacity instead of 100 
MW. 19 refs., 12 figs., 31 tabs. 


17689 (DOE/PC/80514—06) Chemistry and reactivity of 
micronized coals: Technical progress report No. 6. Lloyd, 
W.G.; Riley, J.T.; Kuehn, K.W.; Kuehn, D.W. (Western 
Kentucky Univ., Bowling Green (USA)). 15 Nov 1986. 
Contract FG22-85PC80514. 68p. NTIS, PC A04. File 
Number DE87006158. 

This project examines the effect of ultrafine milling of mid- 
rank coals (to mean size below 10 microns) upon their physical and 
chemical properties. A systematic review of milling variables has 
been completed, using the VPI mill with aqueous dispersions of -60 
mesh WKY No. 9 coal. Conditions used for the mill were: 8-lb 
charge of media, a 500 mL charge of coal slurry containing 40% 
V/V (45.3% coal W/W) in water, and agitator speed of 290 rpm. 
The most effective media in the tests were the 3/16 in. and 1/4 in. 
stainless steel spheres. At the end of 60-second runs the 1/4 in. 
media show the best reductions in all size ranges, whereas the 3/16 
in. media show the best reductions in 120-second runs. Cross-com- 
parison sieve analyses using portions of the same milling runs with 
the Gilson three-inch wet sleeve apparatus and the previously re- 
ported wet sieve procedure with eight-inch sieves shows the Gilson 
system is much faster, gives more precise data, and works much 
better for fines (-200 mesh solids). Future analyses will be carried 
out using the Gilson system. Data collected from the first and third 
month samples in the storage stability test indicate the antioxidant 
hydroquinone protects coal samples against degradation. Micron- 
ized coal samples appear to be as stable toward degradation as -60 
mesh samples stored under the same conditions. Tests with the 
Hardgrove Grindability machine using extended grinding times 
show differences between the ratio of -200 mesh material produced 
in two coals after 60 revolutions and the ratio produced after 300 
revolutions. During the last 240 revolutions a lesser amount of -200 
mesh material was produced for the coal with the higher Hard- 
grove Index indicating the coal was more resistant to grinding. 15 
refs., 9 figs., 7 tabs. 


17690 (NZERDC-P—97) Rates of drying of four South 
Island lignites. Carr, R.M.; Vickers, M. (New Zealand 
Energy Research and Development Committee, Auckland). 
Jul 1986. 24p. NTIS 

Some Central Otago and Southland Lignites have been sub- 
jected to drying tests. Wet samples of coal from 4 localities have 
been exposed to circulating air at controlled temperatures and 
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known relative humidities for periods of up to 7 hours. Drying 
rates at 22.5 C for all samples are compared and the effects of hu- 
midity, temperature, and particle size are shown for one sample. 
Drying behaviour is similar for all samples and the data show that 
most of the water can be removed within a few hours at relatively 
low temperatures. 


17691 (STEV—1986-R7) IEA peat production and utili- 
zation project. (Statens Energiverk, Stockholm (Sweden)). 
1986. 19p. NTIS. 

The object is to obtain, assess and treat pertinent informa- 
tion, to accomplish state-of-the-art studies and to work out plans 
for future co-operative research, development and demonstration 
work in the field of peat production and utilization. The area is di- 
vided into five parts. For each part a state-of-the-art study is per- 
formed, the parts are: milled peat and sod peat, fundamentals in 
peat-dewatering, peat de-watering techniques, peat classification 
and standards, and information exchange. 


17692 Coal cleaning: Progress and potential. Livengood, 
C.D.; Doctor, R.D. (Energy and Environmental Systems 
Div., Argonne National Lab., Argonne, IL). Environmental 
Professional, The; 5: No. 4, 256-263(Nov 1986). 

Results from a detailed analysis of sulfur dioxide (SO/sub 2/ 
) reductions achievable through “deep” physical coal cleaning 
(PCC) at 20 coal-fired power plants in the Ohio-Indiana-IIllinois 
region are presented here. These plants all have capacities larger 
than 500 MWe, are currently without any flue-gas-desulfurization 
(FGD) systems, and burn coal of greater than 1% sulfur content (in 
1980). Their aggregate emissions of 2.4 million tons of SO/sub 2/ 
per year represent 55% of the SO/sub 2/ inventory for these states. 
The principal coal supplies for each power plant were identified 
and characterized as to coal seam and county of origin, so that pub- 
lished coal-washability data could be matched to each supplier. The 
SO/sub 2/ reductions that would result from deep cleaning (Level 
4) and moderate cleaning (Level 3) of each coal were calculated 
using a PCC computer model. For deep cleaning, percentage re- 
ductions in sulfur content ranged from zero to 52%, with a mean 
value of 29%, and costs ranged from a low of $364/ton SO/sub 2/ 
removed to over $2000/ton SO/sub 2/ removed. Because coal sup- 
pliers to these power plants employ some voluntary coal cleaning, 


the anticipated emissions reduction from current levels if deep 


cleaning were used should be near 20%. These emissions reductions 
were projected using conventional coal-cleaning-circuit designs. 
The basic elements of typical commercial PCC designs are briefly 
described, and current research and development activities in physi- 
cal, chemical, and biological desulfurization of coal are reviewed. 
Possible governmental actions to either encourage or mandate coal 
cleaning are identified and evaluated. 


17693 Coal samples available from the Premium Coal 
Sample Program. Vorres, K.S.; Janikowski, S.K. (Chemistry 
Div., Building 211, Argonne National Lab., 9700 South 
Cass Ave., Argonne, IL 60439). Preprints of Papers, Ameri- 
can Chemicai Society, Division of Fuel Chemistry; 31: No. 3, 
304-309(1986). (CONF-8609181—). 

From ACS symposium on syngas conversion catalysis ad- 
vances in gasification; Santa Clara, CA, USA (7 Sep 1986). 

The purpose of the Premium Coal Sample Program (PCSP) 
is to provide the basic coal science research community with long 
term supplies of a small number of premium coal samples that can 
be used as standards for comparison and correlation. The premium 
coal samples produced from each coal and distributed through this 
program are chemically and physically as identical as possible, have 
well characterized chemical and physical properties, and will be 
stable over long periods of time. Coals are mined, transported, 
processed into the desired particle and sample sizes, and packaged 
into environments as free of oxygen as possible. Humidity is also to 
be controlled to keep the coals as pristine and in as stable a condi- 
tion as possible. There had been a feeling that such a program was 
needed for quite some time. Different authors and workers have ex- 
pressed a concern over the difficulty in obtaining well selected, col- 
lected, prepared and characterized samples over a long period of 
time. The variation in properties through a coal seam over relative- 
ly short distances and the sensitivity of coal samples to oxidation in 
typical sample containers lead to difficulties in attempts to repro- 
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duce the work of other coal researchers. The PCSP is intended to 
relieve these concerns. 


17694 Advanced physical coal cleaning: A strategy for 
controlling acid rain precursor emissions. Feeley, T.J. III; 
Blaustein, B.D. (Pittsburgh Energy Technology Center, 
U.S. Dept. of Energy, Pittsburgh, PA 15236). pp 2-20 of 
Fossil fuels utilization. Environmental concerns. Markus- 
zewski, R.; Blaustein, B.D. Washington, DC; American 
Chemical Society (1986). (CONF-850417—). 

From 189. national meeting of the American Chemical Soci- 
ety; Miami, FL, USA (28 Apr 1985). 

The United States has made impressive strides in reducing 
atmospheric emissions of sulfur dioxide since passage of the Clean 
Air Act Amendments of 1970. However, significant amounts of 
SO/sub 2/ continue to be emitted and these emissions may increase. 
A large percentage of these emissions are produced by coal-fired 
electric utilities, and these sources have been targeted for further 
SO/sub 2/ reductions in numerous acid rain control proposals. Ad- 
vanced physical fine-coal cleaning to remove pyrite may provide a 
viable strategy for reducing future SO/sub 2/ emissions. There is a 
large research effort to develop advanced coal-cleaning technol- 
ogies as a cost-effective means to control acid rain precursor emis- 
sions from coal-fired power plants and large industrial sources. 


17695 Coal preparation. Miller, K.J. (Dept. of Energy). 
Mining Engineering (Littleton, Colorado); 446-448(May 1985). 

Increased mechanization in mining and greater emphasis on 
crushing coal to liberate mineral matter have resulted in the pro- 
duction of large quantities of coal fines. The recovery of fines often 
necessitates complex cleaning methods. This paper discusses plant 
design, physical cleaning methods, froth flotation and dewatering 
technology. New methods of forecasting coal washability are de- 
scribed. Research programs on coal preparation are reviewed. They 
include research on true heavy-liquid separation, selective agglom- 
eration techniques, electrostatic separation, high-gradient magnetic 
separation, and two chemical cleaning processes. 


0104 Processing 


REFER ALSO TO CITATION(S) 17692, 17743, 17744, 17750, 17758, 17797, 
18012, 18092, 18447, 18493, 18522, 18725 


17696 (BMFT-FB-T—86-092) Stimulation of coal perme- 
ability with the aim of in situ-recovery. Final report. Pusch, 
G.; Miehe, R.; Hoffmann, M. (Bundesministerium fuer Fors- 
chung und Technologie, Bonn (Germany, F.R.); Technische 
Univ. Clausthal, Clausthal-Zellerfeld (Germany, F.R.). Inst. 
fuer Tiefbohrtechnik, Erdoel- und ye Dec 
1986. 94p. (In German). NTIS (US Sales Only), PC A05/ 
MF AO1. File Number DE87751367. 

The first part of the project was named ‘Elektroosmotic 
dewatering’; it comprised investigations for determining the electro- 
magnetic parameters of coals of different degrees of coalification. 
Electrophoretic experiments were carried out on coal suspensions 
in order to determine the zeta potential with different pH values 
and different electrolyte concentrations and ion types. Further stud- 
ies comprised transformation experiments on compact coal kernels 
with different field strengths, and electroosmotic drying of brown 
coal and hard coal. The second part of the project, ‘Extraction 
with supercritical CO/sub 2/, started with extraction experiments 
on bulk coal in steady-state conditions which served to determine 
the extraction efficiency as a function of the parameters ‘pressure’ 
and ‘temperature’. The effects of CO/sub 2/ extraction on coal per- 
meability were investigated in compact coal kernels. Measurements 
were made on open-burning coal under radial deformation pressure, 
and mechanical destruction experiments were carried out. Experi- 
ments were made on compact coal kernels in a radical gas flow in 
order to determine the permeability characteristics of the coal with- 
out external loads. (orig./MOS). With 43 refs., 5 tabs., 37 figs. 





17697 (BNL—39086) Formulation of slurries for slurry- 
fed coal gasifiers. Butcher, T.A.; — R.S.; Krishna, 
C.R.; O'Hare, T.E.; Saunders, J; Celebi, Y . (Brookhaven 
National Lab., Upton, NY (USA)). May 1986. Contract 
AC02-76CH00016. 29p. (CONF-860548—3). NTIS, PC 
A03/MF A01; 1; GPO Dep. File Number DE87005240. 

From 8. international symposium on coal slurry fuels prepa- 
ration and utilization; Orlando, FL, USA (27 May 1986). 

A 100 MW integrated gasification/combined cycle generat- 
ing plant was recently put into operation at the Cool Water gener- 
ating station of Southern California Edison Co. Coal is fed into the 
gasifier as a coal water slurry. This paper reports on a study on the 
slurryability of candidate gasifier coals and slurry formulation op- 
tions for use in systems of this type. The ten candidate coals studied 
ranged in equilibrium moisture from 1 to 13%. A ranking was made 
of the relative slurryability of the coals under two cases, with and 
without an added surfactant. Slurry formulation studies included 
the effects of size distribution, acid leaching, additional physical 
cleaning - both gravity separation and froth flotation, selected ani- 
onic and nonionic surfactants, pH, and oxidation to simulate weath- 
ering. Slurry viscosity can be lowered using optimized size distribu- 
tions which are broader than those achieved in typical grinders. 
Blending the coarse and fine sizes used was explored as an ap- 
proach toward achieving higher loadings both with and without 
surfactants. Acid leaching was found to be a very effective method 
of reducing slurry conductivity, which could promote dispersion of 
the particles. The effect on viscosity for the specific coals studied, 
however, was not significant. Similarly, additional physical cleaning 
was found to have no significant effect on coal equilibrium mois- 
ture or loadings on a weight basis. The study has recommended 
that significant loading increases could be achieved using low con- 
centrations of surfactants alone. This is particularly true for the 
higher rank coals, which have lower additive demand, and have a 
greater viscosity reduction at the optimum additive concentration. 
13 refs., 19 figs., 16 tabs. 


17698 (CEA-CONF—8633) Corrosion in simulated coal 
gasification atmospheres and its effect on creep behaviour. 
Davidson, J.H.; Beranger, C.; Armanet, F.; Tachikart, M.; 
Lefort, A.; Sylvestre, G.; Sannier, J.; Fauvet, P. (CEA 
Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 92 
(France). Inst. de Recherche Technologique et de Develop- 
eo gery (IRDID). Oct 1986. 12p. (CONF-861025— 
2). S (US Sales Only), PC A02. File Number 
DESTIS 1313 

From 3. conference on high temperature alloys for gas tur- 
bines and other applications; Liege, Belgium (6 Oct 1986). 

A number of candidate materials for coal conversion applica- 
tions, including both existing commercial grades and developmental 
alloys, have been tested in simulated gasification atmospheres: fer- 
ritic-martensitic steels (EM12 with 9%Cr and X13M with 13%Cr) 
austenitic alloys (E316L, alloy 800H and Nicral DB) and 2 experi- 
mental, Al-rich compositions (Gilphy 37A and Manaurite XA). Pa- 
rameters investigated included the effect of gas composition, tem- 
perature and pressure on the corrosion behaviour, and the interac- 
tion between corrosion and creep. The paper describes the results 
obtained in the course of an on-going collaborative research pro- 
gram, involving five different laboratories. 5 refs, 4 tables, 8 figs. 


17699 (CONF-860810—45) High-pressure operation of a 
fluidized-bed ash-agglomerating gasifier. Patel, J.G.; Sand- 
strom, W.A. (Institute of Gas Technology, Chicago, IL 
(USA)). Aug 1986. Contract AC01-76ET10237. 7p. NTIS, 
PC A02/MF A011; 1; GPO Dep. File Number DE87004017. 

From Intersociety energy conversion engineering confer- 
ence; San Diego, CA, USA (25 Aug 1986). 

A coal test program in a pressurized, fluidized-bed, ash-agg- 
lomerating process development unit was conducted at the Institute 
of Gas Technology under the sponsorship of the Gas Research In- 
stitute. The overall objective of this test program was to obtain a 
data base on fluidized-bed ash-agglomerating gasification with 
United States coals at elevated pressures of up to 300 psig. Three 
US coals - an Eastern bituminous, a Western subbituminous, and a 
lignite - were tested in this program. The test program has provid- 
ed valuable information on the effects of pressure on ash-agglomer- 
ating fluidized-bed gasification of US coals. 
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17700 (CONF-8604218—6) High-pressure ash-agglomer- 
ation gasification of United States coals. Patel, J.G.; Goyal, 
A.; Rehmat, A.; pin, D. (Institute of Gas Technology, 
Chica; o, IL (USA); res Research Inst., Chicago, IL 
(USA)). 1986. Contract ACO01-76ET 10237. 27p. NTIS, PC 
A03/MF AO01; 1; GPO Dep. File Number DE87004016. 

From American Gas Association: distribution/transmission 
conference; Chicago, IL, USA (28 Apr 1986). 

A coal test program in a pressurized, fluidized-bed, ash-agg- 
lomerating process development unit was conducted at the Institute 
of Gas Technology during 1985 under the sponsorship of the Gas 
Research Institute. The overall objective of this test program was 
to obtain a data base on fluidized-bed ash-agglomerating gasifica- 
tion with United States coals at elevated pressures of up to 300 
psig. Three US coals, an eastern bituminous, a western subbitumin- 
ous, and a lignite, were tested in this program. The test program 
has provided valuable information on the effects of pressure on ash- 
agglomerating fluidized-bed gasification of US coals. 


17701 (DOE/PC/60800—13) Active sites in char gasifi- 
cation: Quarterly technical progress report, 1 October 1986- 
31 December 1986. Calo, J.M.; Suuberg, E.M.; Wojtowicz, 
M. (Brown Univ., Providence, RI (USA). Div. ‘of Engineer- 
ing). 1986. Contract FG22-83PC60800. 19p. NTIS MF A0O1; 
2; GPO Dep. File Number DE87005368. 

This quarterly report summarizes recent activity on charac- 
terization of the nature of porosity of the phenol-formaldehyde 
chars that are the subject of this project. Proper measurement of 
surface area is essential in any study that purports to examine intrin- 
sic reactivity (or density of active sites). This report summarizes the 
methods used to obtain estimates of surface area in this study and 
the pitfalls associated with these techniques. There is also a consid- 
eration of how surface area changes with burnoff. The conclusion 
drawn from this work is that our chars are highly microporous and 
that the low temperature oxidations that are being studied involve 
processes within the micropores. 32 refs., 7 figs., 2 tabs. 


17702 (DOE/PC/70811—9) Improved coal conversion in 
CO/water systems: Final report for the period September 4, 
1984 through September 1, 1986. Ross, D.S.; McMillen, 
D.F.; Hum, G.P.; Miin, T.C. (SRI International, Menlo 
Park, CA (USA)). Jan 1987. Contract FG22-84PC70811. 
24p. NTIS, PC A02/MF AO1; 1; GPO Dep. File Number 
DE87004501. 

SRI has conducted research on the liquefaction of coal, with 
a focus on the factors governing the character of the products 
formed in the process. The conversions were conducted at 350 to 
400°C in CO/water, where a wide range of conversions can be ob- 
tained with no change in the thermal severity of the system. The 
work dealt with products from conversion of samples of Illinois 
No. 6 coal. For comparison, we also studied products from conver- 
sion treatment of aromatic, crosslinked polymer, and pitches ob- 
tained from the thermolysis of anthracene. The major diagnostic 
used in the study was 400 MHz 'H NMR. The polymer, initially 
insoluble in organic solvents, yielded a product, 20 to 25% of 
which was soluble in pyridine. The 1H NMR showed that greater 
than 60% of the hydrogens in the product were aliphatic. The coal 
product was 91% pyridine soluble, and around 75% of the hydro- 
gens in that fraction were aliphatic. The aliphatic envelopes for the 
two products were remarkably similar, and we conclude that (1) 
under coal conversion conditions there is a substantial conversion 
of aromatic carbons to aliphatic ones, and (2) there is some degree 
of thermodynamic control over the production of the aliphatic por- 
tion of the product. Pitches isolated from the thermolysis of anthra- 
cene similarly showed aliphatic hydrogen, and the NMR envelopes 
were similar to those for the coal and polymer products, supporting 
these conclusions. Finally, treatment of available thermodynamic 
data for the isomeric family of Cs-benzenes derived from propyl- 
benzene provided equilibrium positions over a range of tempera- 
tures up to 800°C. The eight isomers include aliphatic carbons in 
the a-, B- and y-positions. This exercise demonstrates that there is a 
thermodynamic tendency with increasing temperature toward con- 
version of benzyl to more distant alkyl groups, a result in line with 
the experimental results. 11 refs., 4 figs., 2 tabs. 
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17703 (DOE/PC/71257—T9) Novel experimental studies 
for coal liquefaction: Quarterly progress report, October 1, 
1986 to December 31, 1986. Holder, G.; Shah, Y.T.; Tierney, 
J.W. (Pittsburgh Univ., PA (USA)). 1986. Contract FG22- 
84PC71257. 20p. NTIS, PC A02/MF A01; 1; GPO Dep. 
File Number DE87005652. 

Progress reports are presented for: task 1 - thermal behavior 
of slurry reactors used for indirect coal liquefaction; and task 2 - 
coal liquefaction under supercritical conditions. For task 1, the in- 
vestigators are experimentally investigating the kinetics of the two 
step methanol synthesis process in which the reactions are carried 
out simultaneously in one reactor. Some experimental measure- 
ments made during the last quarter are described. For task 2, the 
revised experimental apparatus for supercritical fluid extraction was 
built and tested. The objective of this study is to measure mass 
transfer rates for naphthalene extraction by carbon dioxide to 
enable the investigators to determine how mass transfer coefficients 
vary with pressure, flow rate, and bed height. Mass transfer coeffi- 
cients were obtained at 100 atm and 35 C by the cell model. 14 
refs., 5 figs., 1 tab. 


17704 (DOE/PC/80906—5) Catalytic methods for im- 
proved coal liquefaction and hydrotreating: Quarterly report 
No. 5 for the period September 23, 1986 through December 
22, 1986. Hirschon, A.S.; Laine, R.M.; Wilson, R.B. Jr. 
(SRI International, Menlo Park, CA (USA)). Jan 1987. Con- 
tract FG22-85PC80906. 20p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE87005114. 

The goal of this project is to optimize the reaction condi- 
tions for coal liquefaction and upgrading coal liquids. Accomplish- 
ments for this quarter are presented for the following tasks: (1) syn- 
thesis of catalysts; (2) hydrodenitrogenation (HDN) activity of cata- 
lysts with model system; and (3) catalytic reactions and additives 
on coal and coal liquids. For task 1, variations of bi-, tri, and te- 
trametallic catalysts (RuMo, FeCoMo, RuCoMo, RuFeCoMo), 
were prepared to compare with catalysts prepared during the last 
quarter. For task 2, we found that the ruthenium-doped organome- 
tallic catalyst, RuMo (OM), was considerably more active and 
more selective than the RuNiMo (OM) catalyst. The RuFeCoMo 
catalysts, formed from doping ruthenium on FeCoMo, was also a 
very active catalyst, and far more active than the corresponding 
FeRuCoMo catalyst, formed from doping iron on RuCoMo. We 
treated an SRC-II coal liquid with the RuCoMo catalyst, recovered 
it, and tested it for HDN activity on our model systems. This aged 
catalyst was highly selective toward aromatic products and al- 
though it had reduced HDN activity compared to a fresh sample, it 
was still more active than the nonpromoted CoMo catalyst. For 
task 3, an SRC-II coal liquid was treated with a promoted Harshaw 
CoMo catalyst, RuCoMo. Although the activity of this catalyst was 
similar to that of the CoMo catalyst, the hydrogen consumption 
was less with ruthenium catalyst. 7 refs., 3 tabs. 


17705 (DOE/PC/90017—T2) Cooperative research in 
coal liquefaction infratechnology and generic technology de- 
velopment: Quarterly report, October 1, 1986-January 1, 


1987. Sendlein, L.V.A.; Huffman, G.P. (Kentucky Univ., 
Lexington (USA)). 1987. Contract FC22-86PC90017. 11p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE87005041. 

Progress reports are presented for the following tasks: (1) 
biologically improved coal structure for better liquefaction of coal, 
and (2) basic process/resource evaluation. Under task 1 experiments 
were conducted for: microbial desulfurization of high-sulfur coal by 
Sulfolobus brierleyi; optimization of pH for sulfur oxidation by Sul- 
folobus brierleyi; development and isolation of pure colonies of sul- 
folobus brierleyi, Thiobacillus ferroxidans and Thiobacillus thiooxi- 
dans; determination of protein concentration with Coomassie Blue 
and the modified Lowry's method in a 0.1N NaOH solution; and 
preparation and characterization of catalysts for coal liquefaction. 
For task 2, thirty-five coal samples have been collected from east- 
ern Kentucky and these have been prepared for analysis. 2 figs., 3 
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17706 (KTM/E-D—108) Gasification of indigenous fuels 
and the competitiveness of gasifitiveness of gasification tech- 
nology. Salo, K.; Kurkela, E.; Filen, H.; Leppaelahti, J.; 
Simell, P.; Rutanen, J.; Tarkamo, H. (Ministry of Trade and 
Industry, Helsinki (Finland). Energy Dept.). Aug 1986. 74p. 
(In Finnish). NTIS (US Sales Only), MF A01. File Number 
DE87751103. 

Utilization alternatives of fuel gas produced from indigenous 
fuels are dependent on the amount of impurities in the gas. The 
temperature of the raw gas is high and the gas contains solid sub- 
stances, tar compounds and steam as impurities. Downdraft gasifi- 
cation and updraft gasification-cracking methods were studied. The 
downdraft gasification experiments were carried out on a test gasifi- 
er of about 500 kW. Wood chips and peat pellets, moisture content 
ranging from 5 to 30%, were used in the experiments. The heat 
value of the product gas was 4-5.5 MJ/m’3n. The amounts of im- 
purities were also measured. Gas purification trains based on two- 
phase water scrubbing or indirect cooling and filtering were con- 
structed in conjunction with the gasification equipment. To extent 
use possibilities of updraft gasification, a test series on thermal 
cracking of tarry gas was carried out on a test equipment of about 
300 kW. Peat pellets and birchwood chips were used as raw materi- 
al. The experiments indicated that it is technically possible to 
produce with the updraft gasification fuel gas, the purity of which 
is equivalent to that of the downdraft gas. For the determination of 
impurities a measuring method was developed, whereat the sample 
taken with a heated probe was led through a heated solids filter 
and through gas scrubbing bottles filled with cooled solvent. The 
competitiveness of the gasification technology was evaluated by 
calculating the energy price of the gas produced with different 
methods and purified to different levels. The competitiveness of the 
raw gas with heavy fuel oil was reached in relatively short peak 
load times and in a relatively small size class. The fluid-bed and up- 
draft gasification was found suitable for different size classes. In the 
technically feasible size class (>15 MW) the updraft gasification is 
the most profitable method of producing raw gas, if the tar content 
of the gas is not detrimental. 


17707 (SAND—86-1294) Laboratory studies of the under- 
ground gasification of eastern bituminous coal: Final report. 
Skocypec, R.D.; Cook, D.W.; Engler, B.P. (Sandia National 
Labs., Albuquerque, NM (USA)). Jan 1987. Contract AC04- 
76DP00789. 228p. NTIS, PC Al1/MF A0l1; 1; GPO Dep. 
File Number DE87005618. 

To understand why conditions that are adequate to ignite 
solid carbon (1200°C temperatures, 50% oxygen) only devolatized 
and did not combust and gasify bituminous coal, extensive postburn 
surface, material and structural analyses were conducted. They in- 
cluded scanning electron microscopy; cross-polarized reflected light 
microscopy; x-ray diffractometry; and spatial quantitative analyses. 
As a result, we have identified a process we believe to be of critical 
importance to gasification of bituminous coal constrained in a bore- 
hole geometry - the deposition of pyrolytic carbon. In the experi- 
ments, pyrolytic carbon deposited along the borehole surface and in 
the char pore structure from the hydrocarbon vapor outgas; it did 
not form in an experiment using subbituminous coal. Pyrolytic 
carbon is impervious to gas penetration, very resistant to oxidation 
and strengthens the char substrate; it forms a barrier to the diffu- 
sion of oxygen and feed gas to carbon in the char. In essence, it 
seals the char from reacting with the borehole gas mixture and it 
decreases the propensity of the char to spall and expose fresh char. 
Steam/oxygen injection, which produces gaseous hydrogen in the 
borehole, successfully inhibited pyrolytic carbon from depositing on 
the borehole surface but did not inhibit pyrolytic carbon deposition 
in radial fissures and within the char matrix pore structure. Since 
gasification requires the reaction of solid carbon in the char, the 
formation of pyrolytic carbon is detrimental to the gasification 
process. 27 refs. 





17708 (SAND—86-2279C) Catalytic hydrocracking of tar 
vapours in Bolton, C.; Snape, C.E.; Stephens, 
H.P. (Sandia National Labs., Albuquerque, NM SA); 
Coal Research Establishment, Cheltenham (UK)). 1987. 
Contract AC04-76DP00789. 1lp. (CONF-870410—12). 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE87003510. 

From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

Tar vapours have been hydrotreated in the second stage of a 
fixed-bed two-stage hydropyrolysis reactor using hydrous titanium 
oxide catalysts exchanged with Ni, Co, Mo and Pd and a commer- 
cially available Ni/Mo on alumina catalyst. The primary tar, which 
ornate: Sa ae aed ee eee 82% dmmf C) 
was converted at 400°C and 150 bar to a colourless liquid low in 
heteroatoms of which up to 40% boiled below 150°C. The gas 
yield was only slightly higher than that obtained in corresponding 
single-stage tests. A lower boiling product was obtained with Ni/ 
Co/Mo hydrous titanium oxide than with the commercial Ni/Mo 
catalyst. The most extensively hydrogenated product was obtained 
with Pd which was still effective at 300°C and 50 bar. The initial 
effects of carbon build-up on product composition are similar for 
the alumina- and hydrous titanium oxide-Ni/Mo catalysts tested. 13 
refs., 4 figs., 6 tabs. 


17709 (TKK-KO/ET—14) a of pressurized 
fluidized bed combustion to heating power plants. Mackelae, 
J.; Hulkkonen, S.; Jahkola, A. (Helsinki “Univ. of Technolo- 
gy, Otaniemi (Finland). Inst. of Energy Engin ). Mar 

86. 58p. (In Finnish). NTIS (US Sales Only), A04/ 
MF AO1. File Number DE87751108. 

The purpose of this work has been to examine a peat burn- 
ing district heating power plant based on pressurized fluidized bed 
combustion technology (PFBC). The PFBC-plant is a watercooled 
process (Supercharged Cycle). The steam-cycle of the process cor- 
responds to the one of a conventional district heating power plant. 
The flue gas cycle is pressurized. It includes a compressor and a 
gas turbine. The power output of the plant is 15 MW electric and 
28 MW heat. The properties and behavior of the PFBC plant in 
different working conditions is discussed. Also the economy of the 
plant has been researched and compared with an atmospheric fluid- 
ized bed process. A computer program for the process simulation 
has been developed to help the examination of the PFBC-plant. 
The power to heat ratio has been calculated as a function of the 
moisture content of the fuel, gas turbine inlet temperature, pressure 
ratio of the compressor, excess air coefficient and district heat load. 
The power to heat ratio of the PFBC-process is up to 10 units of 
percentage higher than that of a conventional district heating 
power plant. The power to heat ratio increases when the moisture 
content of the fuel, gas turbine inlet temperature, pressure ratio of 
the compressor and excess air coefficient increase. The allowed 
marginal cost for pressurization compared with the conventional 
plant is 505 mk/kW,a, when burning peat of 50% moisture content. 
The fuel price is now 48 mk/MWh and the value of the surplus 
electric power is 160 mk/MWh. When the moisture content of the 
fuel is 60%, the PFBC-process is economically more advantageous 
than the conventional one, if the price of the fuel is lower than 42 
mk/MWh. 


17710 Stress and environmental interactions for INCO- 
LOY 800H in coal gasification environments. Smolik, G.R.; 
Flinn, J.E. (2G & G Idaho, Inc., Idaho Falls, ID 83415). 
Journal of Materials for Energy Systems; 8: No. 3, 297- 
305(Dec 1986). 

Synergistic effects between applied stress and environmental 
parameters were investigated for INCOLOY/sup */ 800H tubes 
pressure-tested at 870°C (1600°F) in oxygen and sulfur activities 
similar to those of coal gasification processes. For the oxygen par- 
tial pressure of 2 x 10/sup -13/ Pa (2 x 10/sup -18/ atm) used in 
this study the transition from a protective oxide scale to the devel- 
opment of external sulfides occurred between 2 x 10/sup -2/ and 5 
x 10/sup -3/ Pa (2 x 10/sup -7/ and 5 x 10/sup -8/ atm) of sulfur; 
this is similar to observations for nonstressed coupons in other re- 
search. The current investigation did not indicate that stresses from 
pressurization or induced surface cracking promoted the develop- 
ment of external sulfides in environments associated with the oxide 
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ee Internal damage in the form of sulfur and oxygen 
penetration and precipitation along grain boundaries was promoted 
by stresses sufficiently high to cause deformation. These penetra- 
tions were related to incurred strain, rather than stress/time history. 
Greater penetrations were also observed with i ing sulfur con- 
tent. These substantial penetrations, relative to the 1.07 mm (0.042 
in.) wall of the specimens, resulted in reduced lifetimes and ductili- 
ties at higher stress levels in sulfur-bearing gases relative to those in 
air and an environment with an oxygen partial pressure of 10/sup - 
14/ Pa (10/sup -19/ atm). 


17711 Novel solvent: H/sub 2/O-H/sub 2/S. 
Stenberg, V.I.; Nowok, J. (North Dakota Univ., Grand 
Forks, USA). Fuel Processing Technology; 14: No. 1, 155- 
159(Nov 1986). (CONF-850381—). 

From Chemistry of coal liquefaction symposium; Sapporo, 
Japan e Mar 1985). 

A mixture of water and hydrogen sulfide is used as a substi- 
tute for organic solvents like tetralin in coal liquefaction. Decompo- 
sition of hydrogen sulfide into hydrogen and sulfur is rapid at tem- 
peratures fit for coal liquefaction. Water becomes supercritical at 
374 C and influences in this state the liquefaction process in a fa- 
vourable way. Furthermore it forms synthesis gas with coal which 
reacts as hydrogen donor. However the reaction takes place with 
pure H/sub 2/S, a mixture of H/sub 2/S and synthesis gas is superi- 
or. 18 refs., 2 tabs. 


17712 Coal desulfurization in a fluidized bed reactor. Ra- 
vindram, M.; Kalvinskas, J.J. (Jet Propulsion Lab., Califor- 
nia Institute of Technolo, , 4800 Oak Grove Drive, Pasa- 
dena, CA). Environmenta Professional, The; 5: No. 4, 264- 
272(Nov 1986). 

Fluidized bed rector technology was investigated as a means 
Se ee 

zation. Preliminary experimental results obtained in a 2.54 cm batch 
fluidized bed reactor have shown that over 80% total sulfur reduc- 
tions can be achieved by sequential chlorination and dechlorina- 
tion/hydrodesulfurization of high sulfur pulverized coals. Proximate 
and ultimate analyses of desulfurized coals have revealed enhanced 
carbon and fixed carbon levels and substantially reduced volatile, 
oxygen and hydrogen contents. While there was a minor increase in 
the ash content and heating value, nitrogen and chlorine contents 
were essentially unchanged. Compared to an earlier slurry phase 
process, the fluidized bed reactors process has specific advantages 
such as shorter reaction times, fewer processing steps and reduced 
reactant requirements. A fluidized bed reactor process may thus 
have a potential of being developed into a simple and economic 
means of converting high sulfur coals to environmentally accepta- 
ble fuels. 


17713 Microbial solubilization of coal. Scott, C.D.; 
Strandberg, G.W.; Lewis, S.N. (Oak Ridge National Labo- 
ratory, TN (U SA). Chemical Technology Division). Bio- 
technology Progress; 2: No. 3, 131-139(Sep 1986). 

Several different strains of fungi have been shown to solubi- 
lize some types of low-ranked coal, apparently by an extracellular 
process. Oxidative pretreatment enhances the microbial action, al- 
lowing the use of a variety of coal feedstocks. The resulting prod- 
uct, which is primarily a mixture of polar organic compounds with 
moderate to high molecular weights and a high degree of aromati- 
city, is water-soluble. Possible processing concepts include the use 
of continuous bioreactors configured as either fixed or fluidized 
beds. 10 refs. 


17714 Erosion-corrosion of metals in coal gasification at- 

Wire, G.L.; Vesely, E.J.; Agarwal, S. (Materials 
Development, Bettis Atomic Power Lab., West Mifflin, PA 
15122). Journal of Materials for Energy Systems; 8: No. 2, 
150-167(Sep 1986). 

High temperature erosion-corrosion (EC) in coal gasification 
atmospheres (CGA) presents unique demands on material perform- 
ance. Extensive screening of many engineering alloys in unique EC 
test apparatus at IITRI has generated a broad data base. These data 
were analyzed to provide a cogent summary for applications and 
future research. The dependence of erosion-corrosion on alloy 
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chemistry, environmental parameters including temperature, pres- 
sure, and gas composition, and erodent variables including velocity, 
particle size, hardness, and loading rate were evaluated. Based on 
the data and analysis, a tentative model for high temperature EC 
was outlined and the implications for future testing were discussed. 


17715 Predicting devolatilization at typical coal combus- 
tion conditions with the Distributed- Chain Model. 
Niksa, S.; Kerstein, A.R.; Fletcher, T.H. (Mechanical Engi- 
neering Dept. Stanford "Univ., Stanford, CA 94305). Pre- 
prints of P — American Chemical Society, Division of Fuel 
Chemistry; 31: No. 3, 237-243(1986). (CONF-8609181—). 

From ACS symposium on syngas conversion catalysis ad- 
vances in gasification; Santa Clara, CA, USA (7 198 

The authors frmniated the Distrbeted Bs st Chain Model 
(DISCHAIN) to account for the conformational aspects of coal de- 
polymerization and char formation in a phenomenological way. 
The derivation of the model and the qualitative mechanisms for 
product formation have been described. Rate parameters have been 
specified by correlating transient weight loss from a bituminous 
coal over a broad range of thermal histories for heating rates to 10/ 
sup 3/K/s and temperatures to 1300K. In the present study, predic- 
tions from DISCHAIN are compared with volatiles yields from 
very similar bituminou coals for heating rates between 10/sup 3/ 
and 10/sup 5/K/s. 


17716 Coal gasification with internal recirculation cata- 
lysts. Hill, A.H.; Anderson, G.L.; Ghate, M.R.; Liou, W. 
(Institute of Gas "Technology, 3424 S. State Street, Chicago, 
IL 60616). Preprints of Papers, American Chemical Society, 
Division of Fuel Chemistry; 31: No. 3, 176-185(1986). 
(CONF-8609181—). 

From ACS symposium on syngas conversion catalysis ad- 
vances in gasification; Santa Clara, CA, USA (7 ~ 1986). 

One of the primary economic penalties of many catalytic 
coal gasification processes is recovery of the added catalysts from 
the spent char. For example, the EXXON catalytic coal gasification 
process as presently conceived, requires several stages of digestion 
with calcium hydroxide to recover potassium from the converted 
char and then the digestion only recovers between 65 and 85% of 
the potassium. Recently, IGT has been exploring a process concept 
that might avoid this complex and costly situation. In the IGT 
process concept, a coal gasification process with an inherent ther- 
mal gradient (e.g., Lurgi, staged fluidized-bed processes, etc.) and a 
catalyst that is semivolatile under gasification conditions are used. 
The semivolatile catalyst is sufficiently volatile at the highest tem- 
perature encountered in the lower section of the gasifier, that it is 
completely vaporized from the char before the char is discharged. 
The catalyst, however, is nonvolatile at the lowest temperature en- 
countered in the upper section of the gasifier so that it precipitates 
on the cold, feed coal. The catalyst, therefore, is automatically re- 
cycled from the product char to the fresh coal and the need for 
catalyst recovery is eliminated. Three different materials have been 
undergoing testing by IGT as semivolatile catalysts. These materi- 
als were selected based on an examination of their vapor pressures 
and some process assumptions. 


17717 In-mine variation and its effects on coal gasifica- 
tion. Ross, S.F.; Kleesattel, D.R. (Univ. of North Dakota 
Energy Research Center, Box 8213, University Station, 
Grand Forks, ND 58202). Preprints of Papers, American 
Chemical Society, Division of Fuel Chemistry; 31: No. 3, 194- 
199(1986). (CONF- 8609181—). Contract FC21- 83FE60181. 

From ACS symposium on syngas conversion catalysis ad- 
vances in gasification; Santa Clara, CA, USA (7 1986). 

As reported earlier, four different lithologic layers have been 
identified in the Freedom Mine (Mercer County, North Dakota) 
which supplies the lignite for the Great Plains Gasification Associ- 
ates plant in Beulah, North Dakota. The layers were identified on 
the basis of readily observable megascopic characteristics including 
luster, fracture characteristics and the presence of clay and silt 
zones. Lignite sampled from each of the four layers has been pyro- 
lyzed in a bench scale reactor system designed to simulate the pro- 
duction of gas liquor condensate from the pyrolysis zone of an 
actual gasifier. The yields of water-soluble organic effluents from 
each of the layers were found to differ significantly, particularly 
the yields of phenol, cresol and catechol. 
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17718 Mountain fuel resources 30 tons per day entrained 
flow coal gasification process — unit. Chen, C.; 
Coates, R.L. (Questar ‘Developmen Corp., 141 East First 
South Street, Salt Lake City, 8414 reprints of Papers, 
American Chemical Society, Division o, Fue Chemistry; 31: 
No. 3, 253-261(1986). (CONF-8609181—). 

From ACS symposium on syngas conversion catalysis ad- 
vances in gasification; Santa Clara, CA, USA (7 Sep ar 

Pressurized gasification of coal in experimental entrained 
flow gasifiers was studied rather extensively during the period be- 
tween 1953 and 1962 at the U.S. Bureau of Mines Morgantown 
Coal Research Center. A laboratory-scale gasifier with some simi- 
larity to the Bureau of Mines unit was operated by the Eyring Re- 
search Institute (MFI) between 1974 and 1978. This work was fol- 
lowed by extensive process design studies carried out by Mountain 
Fuel Resources which also led to the issuance of a U.S. patent. One 
of the important conclusions from this study was that feeding the 
dry coal to an entrained flow gasifier with recycle product gas was 
inherently more efficient than feeding the coal as a water slurry. A 
30 tons per day process development unit (PDU) was designed, 
constructed and operated between 1980 and 1984 to provide data 
for further scale-up of system components. Controlled continuous 
dry-feeding of pulverized coal into the gasifier at pressures between 
100 and 260 psia (600 and 1700 kPa) was achieved. The unit was 
operated for more than 2000 hours on six different feedstocks. Most 
of the tests were conducted with Utah bituminous coal, achieving 
above 90 percent carbon conversion without char recycle. 


17719 Variations in char reactivity with coal type and py- 
rolysis conditions. Solomon, P.R.; Serio, M.A.; Heninger, 
S.G. (Advanced Fuel ogee Inc., 87 Church Street, 
East Hartford, CT 06108). Preprints of Papers, American 
Chemical Society, Division of Fuel Chemistry; 31: No. 3, 200- 
209(1986). (CONF-8609181—). 

From ACS symposium on syngas conversion catalysis ad- 
vances in gasification; Santa Clara, CA, USA (7 Sep 1986). 

This paper reports on an empirical study of the reactivity of 
a set of chars from a variety of different coals prepared by pyroly- 
sis at heating rates between 0.5 and 20,000°C/sec to tem 
between 400 and 1600°C. Reactivities were measured with a TGA, 
using the widely used method of monitoring the weight loss at con- 
stant temperature in the presence of O/sub 2/ or CO/sub 2/. A 
new technique was developed in which the weight loss was meas- 
ured while the sample was heated at a constant heating rate in the 
presence of the reactive gas. This method has the advantage that 
the same conditions can be used for chars of widely varying reac- 
tivity. Reactivities measured by the two methods correlated well 
with each other. The paper presents correlations of the reactivities 
with the char formation conditions and the char properties (includ- 
ing surface area, hydrogen concentration and mineral concentra- 
tion). 


17720 Coal pyroiysis in a high pressure entrained flow re- 
actor. Serio, M.A.; Solomon, P.R.; Heninger, S.G. (Ad- 
vanced Fuel Research, Inc., 87 Church Street, East Hart- 
ford, CT 06108). Preprints of Papers, American Chemical So- 
ciety, Division of Fuel Chemistry; 31: No. 3, 210-221(1986). 
(CONF-8609181—). 

From ACS symposium on syngas conversion catalysis ad- 
vances in gasification; Santa pee CA, USA (7 Sep 1986). 

Many of the proposed coal gasification processes operate at 
elevated pressure. Since these processes also operate at elevated 
temperature, pyrolysis processes are important. However, there is 
relatively little data on pyrolysis yields at elevated pressure, par- 
ticularly for continuous flow systems or on how pressure affects the 
reactivity of the char to subsequent gasification. This paper presents 
pyrolysis data for product yields for four coals from an entrained 
flow reactor operated at pressures up to 300 psig. In addition, the 
effect of pressure on char reactivity is discussed. 


17721 Response surface model predictions for the flash 
pyrolysis of Montana Rosebud coal. Bissett, L.A. (Morgan- 
town Energy Technology Center, P.O. Box 880, Morgan- 
town, WV 26507-0880). Preprints of Papers, American Chem- 
ical Society, Division of Fuel Chemistry; 31: No. 3, 222- 
229(1986). (CONF-8609181—). 
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From ACS symposium on syngas conversion catalysis ad- 
vances in gasification; Santa Clara, CA, USA (7 Sep 1986). 
its covering a broad range of reaction conditions 
are being conducted to determine and model the effects of coal gas- 
ification environment on product yields. The research uses a 3-inch 
L.D., down-flow entrained reactor that turbulently mixes preheated 
gases with coal to achieve high particle heating rates. As part of 
the test program, a pyrolysis series reacting Montana Rosebud coal 
in a nitrogen-argon atmosphere was completed. A 3-variable, com- 
posite factorial experimental design was used in which reaction 
conditions ranged from 1,500° to 2,500°F temperature, 100 to 900 
psig pressure, and 2.19 to 10.00 seconds gas residence time. Quad- 
ratic response surface models were used to analyze the product 
yield and composition data as a function of the reaction conditions. 
Trends predicted by some of the statistically significant regression 
models are presented and discussed. 


17722 Flash pyrolysis of New Mexico sub-bituminous 
coal in helium-methane gas Sundaram, M.S.; 
Fallon, P.T.; Steinberg, M. (Process a Div., Brook- 
haven National Lab., Upton, NY 1197 7 rints of Papers, 
American Chemical Society, Division o, Fuck Chemistry: 2 31: 
No. 3, 230-236(1986). (CONF-8609181—). 

From ACS symposium on syngas conversion catalysis ad- 
vances in gasification; Santa Clara, CA, USA (7 Sep 1986). 

A New Mexico sub-bituminous coal was flash pyrolyzed in 
gas mixtures of helium and methane at 1000°C and 50 psi in an 1-in. 
LD. entrained down-flow tubular reactor. The mixture contained 0 
to 40% helium in methane. Under tested experimental conditions, 
pyrolysis in gas mixtures resulted in higher yields of ethylene and 
BTX than in pure methane. For example, under a coal flow rate of 
1.0 Ib/hr and methane flow rate of 4.0 lb/hr, pyrolysis in pure 
methane produced 7.7% C/sub 2/H/sub 4/ and 9.0% BTX on the 
basis of carbon contained in coal; under similar coal and methane 
flow rates, as high as 14.8% C/sub 2/H/sub 4/ and 15.3% BTX 
were obtained on pyrolysis in 25% He + 75% CH/sub 4/ gas mix- 
ture. The data show that the coal flow rate and methane flow rate 
both independently affect the yields of C/sub 2/H/sub 4/ and 
BTX. At constant methane flow rate, increase in coal flow rate de- 
creases the yields of C/sub 2/H/sub 4/ and BTX; at constant coal 
flow rate, increase in methane flow rate increases the yields of C/ 
sub 2/H/sub 4/ and BTX. 


17723 Chemical cleaning of coal with hot alkaline solu- 
tions. Chi, C.Y.; Fan, C.V..; Markuszewski, R.; Wheelock, 
T.D. (Ames Lab., Iowa State Univ., Ames, IA 50011). pp 
30-41 of Fossil fuels utilization. Environmental concerns. 
Markuszewski, R.; Blaustein, B.D. Washington, DC; Ameri- 
can Chemical Society (1986). (CONF-850417—). Contract 
W-7405-ENG-82. 

From 189. national meeting of the American Chemical Soci- 
ety; Miami, FL, USA (28 Apr 1985). 

Various bituminous coals were demineralized by an experi- 
mental two-step leaching process in which the ball-milled coals 
were first treated with a hot alkaline solution and then with a dilute 
mineral acid. Different alkalis and acids were studied to determine 
their relative effectiveness. In addition, the effects of alkali concen- 
tration, treatment temperature, and treatment time were evaluated. 
Under the best conditions, the process reduced the ash content of 
the coals by 85-90% and the total sulfur content by 70-90%. As the 
temperature of the alkaline treatment was raised from 150 to 345°C, 
the removal of sulfur increased greatly whereas the recovery of or- 
ganic matter declined. When a 1 M sodium carbonate solution was 
employed for the treatment, the recovery of organic matter was 91- 
97% for various coals treated at 250°C and 79-89% for the same 
coals treated at 300°C. 


17724 Coal desulfurization and demineralization by 
molten caustic mixtures. Markuszewski, R.; Mroch, D.R.; 
Norton, G.A.; Straszheim, W.E. (Ames Lab., Iowa State 
Univ., Ames, IA 50011). pp 42-50 of Fossil fuels utilization. 
Environmental concerns. Markuszewski, R.; Blaustein, B.D. 
Washington, DC; American Chemical Society (1986). 
(CONF-850417—). Contract W-7405-ENG-82. 

From 189. national meeting of the American Chemical Soci- 
ety; Miami, FL, USA (28 Apr 1985). 
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Several bituminous coals have been treated with molten mix- 
tures of NaOH plus KOH at 350-370°C in a 1:10 coal-to-caustic 
ratio for 1 hour and then washed with water, dilute acid, and final- 
ly with water again. By this procedure, which is similar to that of 
the TRW Gravimelt Process, 80-90% of the ash and 70-80% of the 
total sulfur have been removed with a recovery of 80-90% of the 
coal on a moisture- and ash-free basis. The desulfurization could be 
improved by using a finer grind of coal, better washing procedures, 
or a recleaning step. Samples of raw and cleaned coals produced at 
the Ames Laboratory and obtained from TRW have been charac- 
terized for the mineral matter content and distribution among vari- 
ous particle sizes. The sulfur forms before and after treatment have 
been determined by conventional ASTM techniques and a direct 
SEM method. 


17725 Chemical cleaning of coal: Effect on the removal of 
trace elements. Norton, G.A.; Markuszewski, R.; Araghi, 
H.G. (Ames Lab., Iowa State Univ., Ames, IA 50011). pp 
63-74 of Fossil fuels utilization. Environmental concerns. 
Markuszewski, R.; Blaustein, B.D. Washington, DC; Ameri- 
can Chemical Society (1986). (CONF-850417—). Contract 
W-7405-ENG-82. 

From 189. national meeting of the American Chemical Soci- 
ety; Miami, FL, USA (28 Apr 1985). 

Levels of many trace elements in Illinois No. 6 and Pitts- 
burgh No. 8 coals were significantly reduced by treatments with 
molten caustic mixtures or aqueous alkali solutions, followed by 
washing with acid. Treating run-of-mine Illinois No. 6 coal with 
aqueous Na/sub 2/CO/sub 3/ at elevated temperatures and pres- 
sures and washing the product coal subsequently with acid reduced 
Mn, Pb, and Zn concentrations by 75% of more, while levels of Cd 
and Ni were reduced by lesser amounts. In one of these samples, 
substantial reductions in levels of Ba, Cr, Rb and Sr were also ob- 
served. Coals which were treated with molten NaOH/KOH mix- 
tures at atmospheric pressure showed substantial reductions in con- 
centrations of As, Cd, Hg, Pb, Rb, Se, Sr, and Zn. The amounts of 
several elements, such as Cr, Cu and Ni, were elevated in some of 
the treated coals, but this can be attributed to corrosion of reactor 
components. 


17726 Molten hydroxide coal desulfurization using model 
systems. Utz, B.R.; Friedman, S.; Soboczenski, S.K. (Pitts- 
burgh Energy Technology Center, U.S. Dept. of Energy, 
Pittsburgh, PA 15236). pp 51-62 of Fossil fuels utilization. 
Environmental concerns. Markuszewski, R.; Blaustein, B.D. 
Washington, DC; American Chemical Society (1986). 
(CONF-850417—). 

From 189. national meeting of the American Chemical Soci- 
ety; Miami, FL, USA (28 Apr 1985). 

The chemistry for the removal of organosulfur from coal, 
using fused caustics (molten hydroxides), was examined. Benzothio- 
phene and dibenzothiophene were chosen as model compounds that 
simulate organosulfur compounds in coal. Results indicate that the 
desulfurization of thiophene-ring systems involves initial ring open- 
ing to form an intermediate aromatic thiol, followed by a slower 
sulfur-elimination step that produces the desulfurized product. The 
reactivities of the two hydroxides (NaOH and KOH) used were 
also studied. The relative amount of each hydroxide in the mixture 
may be critical in removing organosulfur, and potassium hydroxide 
is the reactive species. This suggests that the rate of decomposi- 
tion/desulfurization may be enhanced by hydroxides containing the 
larger alkali cation, potassium. The sulfur-elimination step was fur- 
ther examined by conducting decomposition experiments with thio- 
phenol, sodium thiophenolate, or potassium thiophenolate. These 
compounds were chosen because they have the same functionality 
as the intermediate aromatic thiol formed from the decomposition 
of benzothiophene. Preliminary results show that potassium thio- 
phenolate is more readily desulfurized than sodium thiophenolate 
and provides further evidence to support the important role of the 
potassium cation. Additional evidence for the role of the potassium 
cation was obtained by replacing KOH with other potassium salts. 
Similar rates of benzothiophene desulfurization were obtained with 
the K/sub 2/CO/sub 3/-NaOH fused salt mixture. The possible 
role of water in molten hydroxide desulfurization was examined by 
varying the amount of water present in certain hydroxides. Results 
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demonstrate that water does not play an important role in the re- 
moval of sulfur from organosulfur moieties. 


17727 Removal of organic sulfur from coal by reaction 
with supercritical alcohols. Muchmore, C.B.; Chen, J.W.; 
Kent, A.C.; Tempelmeyer, K.E. (Dept. of Mechanical Engi- 
neering and Energy Processes, Southern Illinois Univ. at 
Carbondale, Carbondale, IL 62901). pp 75-85 of Fossil fuels 
utilization. Environmental concerns. Markuszewski, R.; 
Blaustein, B.D. Washington, DC; American Chemical Soci- 
ety (1986). (CONF-850417—). 

From 189. national meeting of the American Chemical Soci- 
ety; Miami, FL, USA (28 Apr 1985). 

The processing of high organic sulfur content coals with 
methanol and ethanol as supercritical solvents has resulted in reduc- 
tion in sulfur concentrations exceeding 50%. Since the total sulfur 
removed exceeds the mineral sulfur content of the coal processed, 
it is evident that organic sulfur is being removed during the reac- 
tion. The resulting solid product maintains over 50% of the concen- 
tration of volatile matter compared to that of the parent coal. A 
high BTU gas is also produced, and some conversion of coal to 
liquid products occurs. Pre-treatment of the coal with potassium 
hydroxide prior to the supercritical desulfurization reaction has re- 
sulted in improved sulfur removal. For some coals, the combination 
of a physical cleaning process for semoval of pyritic sulfur, fol- 
lowed by supercritical desulfurization with an alcohol, can reduce 
sulfur emissions below 1.2 Ib SO/sub 2//million BTU. 


17728 Microbial desulfurization of bituminous coals. Rai, 
C. (Dept. of Chemical and Natural Gas Engineering, Texas 
A & I Univ., Kingsville, TX 78363). pp 86-97 of Fossil fuels 
utilization. Environmental concerns. Markuszewski, R.; 
Blaustein, B.D. Washington, DC; American Chemical Soci- 
ety (1986). (CONF-850417—). 

From 189. national meeting of the American Chemical Soci- 
ety; Miami, FL, USA (28 Apr 1985). 

Microbial desulfurization of Illinois No. 6 and Indiana No. 3 
coal having a total sulfur content of 2 to 8% has been investigated 
using acidophilic microorganisms, T. ferrooxidans, in the laboratory 
shake-flask experiments and in a two-inch pipeline loop. The results 
indicate that about 80% pyritic sulfur removal was achieved with 
10 to 25% coal/water slurry recirculating at 6 ft/sec. at room tem- 
perature in 7 to 12 days. Results show that the rates of bacterial 
desulfurization from coal samples are higher in the pipeline loop 
under turbulent flow conditions as compared to the shake-flask ex- 
periments for particle sizes 43 to 200 ym. It is visualized that the 
proposed coal slurry pipelines could be used as biological plug flow 
reactors under aerobic conditions. The laboratory corrosion studies 
under dynamic test conditions show that use of corrosion inhibitor 
will limit the pipeline corrosion rate to acceptable levels. 


17729 Water-assisted and nondonor-vehicle-assisted coal 
liquefaction. Blaustein, B.D.; Bockrath, B.C.; Davis, H.M.; 
Friedman, S.; Illig, E.G.; Mikita, M.A. (Dept. of Energy, 
Pittsburgh, PA). oo of Papers, American Chemical So- 
ciety, Division of Fuel Chemistry; 30: No. 2, 359-367(1985). 

Studies indicate that under various conditions super-critical 
water may act as a good liquefaction medium, dissolve or extract 
coal-derived liquid products, promote the cleavage of certain bonds 
likely to be found in coal, provide hydrogen through the water-gas 
shift reaction, and possibly assist the contacting of coal with cata- 
lysts or hydrogen. It has also now been made clear by the success- 
ful preparation of coal-water mixtures for direct combustion that 
pumpable slurries can be made at ambient conditions using as little 
as 30% by weight of water. The present study is intended to evalu- 
ate further the role of water, near or above its critical temperature, 
in the conversion of coal to a liquefaction product. Specifically, the 
authors wish to determine whether it is possible, feasible, and, final- 
ly, advantageous to use water as a replacement for all or part of the 
recycle vehicle used for slurrying coal in conventional liquefaction 
practice. Since water is not a hydrogen donor in the usual sense, 
the behavior of other nondonors was also examined. 12 references, 
4 tables. 
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17730 Corrosion in coal gasification systems. Natesan, 
K.; Bakker, W.T. (Argonne National Lab., 9700 South Cass 
Avenue, Argonne, IL 60439). pp 185-194 of Materials for 
future energy systems. Metals Park, OH; American Society 
for Metals (1984). (CONF-840570—). 

From American Society for Metals materials for future 
energy systems conference; Washington, DC, USA (1 May 1984). 

The present paper briefly elaborates on key corrosion-related 
problems that are prevalent in coal gasification systems. It is evi- 
dent that long-range research on both metallic and refractory mate- 
rials can not only have significant impact on the design and per- 
formance of various components, but can also result in substantial 
improvement in the reliability of components. In the case of metal- 
lic materials. the principal degradation process is sulfidation, owing 
to the inherently low oxygen activity and moderate-to-high sulfur 
activity in the gas phase. In addition, the presence of chlorine can 
only exacerbate the corrosion problem. Synergisms with erosive 
processes or with the stress state often compound the problem, as 
do variations in local conditions during system operation. 


17731 Erosion-resistant materials for critical areas of 
coal liquefaction and coal gasification systems. Wright, I.G.; 
Shetty, D.K.; Clauer, A.H. (Battelle Columbus Labs., Co- 
lumbus, OH). pp 205-213 of Materials for future energy sys- 
tems. Metals Park, OH; American Society for Metals (1984). 
(CONF-840570—). 

From American Society for Metals materials for future 
energy systems conference; Washington, DC, USA (1 May 1984). 

Erosion has been encountered and has caused severe prob- 
lems in a number of the prototype plants used to evaluate liquefac- 
tion and gasification processes. Analysis of the causes of these prob- 
lems and of the available engineering systems solutions has shown 
that, in many cases, the rate of loss can be reduced to acceptable 
levels by careful attention to process control, component design 
and materials selection. Nevertheless, some areas of recurring ero- 
sion problems are likely to remain, especially in the areas of raw 
material preparation and handling, and in effluent handling and dis- 
posal systems. Components such as valves and pumps are probably 
the most critically affected because of their importance to process 
control and safety, and because they are high cost items. Some 
areas of the associated piping, especially bends, and solids clean-up 
equipment such as cyclones and hydrocyclones may also be includ- 
ed in this category, but are more amendable to maintenance. 


17732 Corrosion resistant materials for coal liquefaction 
systems. Keiser, J.R.; Olsen, A.R.; Ibarra, S. Jr. (Oak Ridge 
National Lab., Oak Ridge, TN 37831). pp 195-203 of Mate- 
rials for future energy systems. Metals Park, OH; American 
Society for Metals (1984). (CONF-840570—). Contract 
AC05-840R21400. 

From American Society for Metals materials for future 
energy systems conference; Washington, DC, USA (1 May 1984). 

From the viewpoint of corrosion only, materials perform- 
ance experience in the pilot plants can be characterized as follows: 
Sulfidation is the prevalent form of corrosion and is similar to that 
experienced in the petroleum and petrochemical industry, but mate- 
rials appear to have 30 to 60°C lower maximum service tempera- 
tures. Sour gas and sour water environments are similar to those in 
the petroleum industry, but precautions must be taken to avoid ma- 
terials that are susceptible to chloride stress corrosion cracking. 
Amine hydrochlorides form in the liquefaction process and can 
concentrate in fractionation towers, where together with the high 
phenol content they can present a unique, highly corrosive environ- 
ment. The severity depends on the chlorine content of the feed 
coal. Other corrosive species must be expected to be similar to 
those in the petroleum industry, but their specific roles have not 
been defined by pilot plant experience. 
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17733 (TNO-HMT—85-07067) Methods of improvement 
of fly ashes for concrete application by means of separation 
or mixing. Engelhard, W.F. (Hoofdgroep Maatschappelijke 
Technologie TNO, Apeldoorn (Netherlands)). Jun 1985. 
87p. (In Dutch). NTIS (US Sales Only), MF AO1. File 
Nandior DE87751597. 

Since many types of coal are used in power stations in The 
Netherlands, characteristics and composition will vary with time 
and site. Relevant properties of fly ash for use in concretes are: par- 
ticle size distribution, carbon content, bulk density and the absolute 
density. Sieve experiments proved that carbon content of fly ash 
originating from AFBB-units and from household incinerator units 
is too high. Separation techniques, applicable for fly ash, are re- 
viewed. No data of electrostatic separation are available. The dif- 
ferent methods of mixing, applied to different types of fly ash, are 
also reviewed. Two types of mixing are considered: continuous and 
batch mixing. Criteria, advantages and disadvantages are given with 
the costs of mixing. This report has been established in cooperation 
with the study group ‘Characterisation of fly ashes’ of the research- 
commission B 33 ‘Fly ash in concrete’. 37 refs. 
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REFER ALSO TO CITATION(S) 17688, 17691, 17693, 17696, 17717, 17719, 
17720, 17754, 17797 


17734 (DOE/ER/10982—7) Prediction of thermodynam- 
ic properties of coal derivatives: Progress report for period 
September 1, 1984 to August 31, 1987. Donohue, M.D. 
(Johns Hopkins Univ., Baltimore, MD (USA). Dept. of 
Chemical Engineering). Feb 1987. Contract AC02- 
81ER10982. 22p. NTIS, PC A02/MF AOl1; 1; GPO Dep. 
File Number DE87006360. 

Since coal involves a wide variety of molecules with com- 
plex chemical structures, a thorough understanding of how inter- 
molecular forces affect thermophysical properties is necessary for 
the rational design of process equipment. To this end, a number of 
theories of fluids have been developed during the course of this re- 
search program. The Associated Perturbed Anisotropic Chain 
Theory (APACT) equation can treat molecules of any size or 
shape, from simple compounds to polymers. It can treat nonpolar 
compounds, molecules with dipole or quadrupole moments, as well 
as molecules which solvate or associate through hydrogen bonding 
or Lewis acid-base interactions. Since the mathematical form of 
APACT is complex and thus computationally intensive, we have 
developed another theory, COMPACT, which rivals cubic equa- 
tions of state in simplicity. Also, since there are many intermediate 
molecular weight compounds in coal for which experimental data 
are not available, we are in the process of reformulating APACT 
into a group-group interaction theory. In addition to our theoretical 
work, experiments are in progress to study the effect of impurities 
and cosolvents on the selective solubilities of valuable coal chemi- 
cals at high pressures. 23 refs., 8 figs. 


17735 (DOE/PC/60804—T12) Thermophysical properties 
correlations and pseudocomponent characterization parameter 
estimation for fossil fluids: Final report, September 1, 1983- 
August 31, 1986. Starling, K.E.; Lee, L.L.; Ellington, R.T.; 
Khan, M.A.; Kumar, K.H.; Langenberg, M.A.; Mannan, M 
Sheth, K.; Watanasiri, S. (Oklahoma Univ., Norman (USA). 


. 
aa 


School of Chemical Engineering and Materials Science). 
1986. Contract FG22-83PC60804. 193p. NTIS, PC A09. 
File Number DE87004639. 

Following are some of the major achievements of this re- 
search project. (1) An accurate liquid viscosity correlation for 
model coal compounds as well as undefined coal fluids has been de- 
veloped. Mixing rules have been developed for mixture viscosity 
calculations and applied to coal fluid mixtures. No additional pa- 
rameters beyond the parameters which characterize the pure com- 
ponents are needed to perform the mixture viscosity calculations. 
(2) A self-consistent correlation framework for thermodynamic 
properties and viscosity of coal fluids has been achieved. Character- 
ization parameters are equal or related for thermodynamic proper- 
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ties and viscosity. (3) Pseudocomponent characterization methods 
for the distillable and nondistillable portions of coal fluids have 
been developed and tested. A recipe is presented for various sce- 
narios depending on the amount of inspection data available. (4) 
The methods developed in this project have been tested against ex- 
perimental vapor-liquid equilibrium, enthalpy and viscosity data for 
coal fluids with good results, demonstrating that the methods can 
be used for design calculations. 179 refs., 14 figs., 63 tabs. 


17736 (DOE/PC/80521—T6) [Acid base properties of 
coals and other solids: Quarterly report No. 5, 12/1/86-2/28/ 
87]. Arnett, E.M. (Duke Univ., Durham, NC (USA). Dept. 
of Chemistry). Feb 1987. Contract FG22-85PC80521. 26p. 
NTIS, PC A03/MF A0Ol1; 1; GPO Dep. File Number 
DE87005898. 

This report focuses on the results from thermodynamic stud- 
ies of a series of carbonaceous adsorbents: graphite, anthracite coal, 
Ambersorb XE-348, Carbopack B and Carbopack F. New results 
include a study of the heats of adsorption of a series of bases on 
Carbopack F using gas-solid chromatography. The Microscal flow 
calorimeter was used to determine the heats of adsorption of a 
series of bases on Carbopack B. 13 refs., 11 figs., 3 tabs. 


17737 (DOE/PC/90532—1) Studies on the reaction of 
coal with ethoxycarbonylcarbene. Pomerantz, M.; Rooney, P. 
(Texas Univ., Arlington (USA). Dept. of Chemistry). 1987. 
Contract FG22-86PC90532. 7p. (CONF-870410—9). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE87003992. 

From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

Ethoxycarbonylcarbene produced by the mild thermal de- 
composition of ethyl diazoacetate has been reacted with Illinois No. 
6 coal. Thermal analysis has shown that the treated coal is consid- 
erably more volatile than untreated coal and that the temperature 
of maximum volatility is significantly reduced. Infrared studies have 
shown that, in addition to the appearance of ester carbonyl absorp- 
tion in the treated samples, there were also peaks attributable to ar- 
omatic rings and to mineral matter which diminish and peaks attrib- 
utable to alkenes which also appeared. This is consistent with the 
known reactions of ethyl diazoacetate and ethoxycarbonylcarbene. 
11 refs., 2 tabs. 


17738 (FRNC-TH—2501) Natural and artificial matura- 
tion of homogeneous coal series. Monthioux, M. (Orleans 
Univ., 45 (France)). Apr 1986. 314p. (In French). NTIS (US 
Sales Only), PC A14. File Number DE87751511. 

A homogeneous coal series of increasina rank coming from 
the Mahakam delta (Indonesia) was taken as a reference for thermal 
laboratory experiments under various conditions. Parameters such 
as pressure, confinement, and the presence of water were examined 
and, in a lesser extent, the presence of minerals. Expected results 
were to define the necessary conditions for an artificial maturation 
and also to deduce the mechanisms of the pyrolytic behavior of or- 
ganic matter. The validity of the simulation was controlled by nu- 
merous geochemical criteria, on the solid residue (atomic ratios 
from elemental analysis, infrared absorption bands, vitrinite reflec- 
tance, parameters from Rock-Eval analysis, 5, /sup 13/C, the evo- 
lution of pyrograms at 550 deg.C) and on the effluents (data from 
chloroformic extracts, the CPI of n-alkanes, isoprenoid ratios, the 
isomerization of hopanoids, the evolution of the G-C-traces of the 
components of extract). By comparison with the reference model, 
discrepancies are observed but most of them can be related to dif- 
ferences of extractibility between natural and artificial series. Over- 
all, results from confined pyrolysis (in gold tubes under pressure) 
are more satisfactory and more complet than those obtained by pre- 
vious studies about experimental simulation. Such pyrolysis condi- 
tions allow to insure, in the reactional medium, a strong partial 
pressure of effluents released, which is assumed to be a determina- 
tive factor for the quality of a simulation. The presence of water 
does not appear necessary, and that of minerals rather unfavoura- 
ble. Mechanisms are proposed, both for pyrolysis and natural evo- 
lution. 
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17739 Sodium in low-rank coal. Hurley, J.P. (University 
of North Dakota Energy Research Center, Grand Forks 
(USA)). Journal of Coal Quality; 5: No. 4, 146-149(Oct 
198 

' An important parameter used to determine quality of many 
low-rank coals is the sodium content of the coal. During combus- 
tion sodium captures sulfur and forms a layer on boiler heat ex- 
change surfaces that can cause the formation of ash fouling depos- 
its. Once the deposit starts to form, sodium acts as a fluxing agent 
which aids in binding the particles together to strengthen the de- 
posit. However, the association of the sodium in the coal may aid 
in determining the association of the sodium in the deposit. In addi- 
tion, because of the possibility of the volatilization of some sodium 
that is associated with the organic matter in low-rank coals, the 
measurement of the sodium concentration in coal ash may not be 
truly indicative of the sodium concentration of the coal. Therefore, 
to accurately determine the effect of sodium on the formation of 
ash fouling deposits, it is suggested that the sodium concentration 
be measured directly in the coal by using acid digestion followed 
by analysis of the digest. 10 refs. 


17740 Solvent swelling of coal and coal macerals. Bodily, 
D.M.; Wann, J.; Kopp, V. (Dept. of Fuels Engineering, 
Univ. of Utah, Salt Lake City, UT 84112). Preprints of 
Papers, American Chemical Society, Division of Fuel Chemis- 
try; 31: No. 3, 300-303(1986). (CONF- -8609181—). 

From ACS symposium on syngas conversion catalysis ad- 
vances in gasification; Santa Clara, CA, USA m4 Sep 1986) 

Coal is composed of organic macerals, coals mineral 
matter, pores and pore-filling fluids. Coal normally displays the 
properties of an amorphous solid, but under appropriate conditions, 
coal displays both plastic and elastic behavior. A model to describe 
the structure of theorganic constituents of bituminous coal is that of 
a branched/crosslinked polymer. There is no repeating monomer 
unit, but a unit structure which is covalently bonded by bridging 
groups. The unit structures are composed of condensed-ring aro- 
matic groups of from 2-4 rings, with molecular weights of around 
300. The aromatic rings are substituted by naphthenic rings, alkyl 
groups and phenolic groups. The bridging groups contain C-O and 
C-C bonds which are broken during depolymerization and other 
liquefaction processes. The unit structures cluster in groups which 
give rise to X-ray diffraction patterns similar to those observed for 
graphite. The three-dimensional arrangement of the structural units 
produces a significant micropore volume. In addition to the cova- 
lent bridges, polar interactions also serve as crosslinks. The interac- 
tion of coal with organic solvents is of interest because of the po- 
tential for reacting swollen coals under relatively mild conditions 
and because of the potential for chemical comminution and chemi- 
cal cleaning of coals. Changes in the physical properties of coals in 
the presence of organic solvents are discussed in this paper. 
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REFER ALSO TO CITATION(S) 17733, 17751, 17799, 17800, 17801, 18095, 
18096, 18097, 18098, 18099, 18100, 18101, 18102, 18103, 18104, 18105, 18106, 
18107, 18108, 18109, 18110, 18111, 18112, 18113, 18114, 18115, 18116, 18117, 
18118, 18119, 18120, 18122, 18123, 18124, 18125, 18126, 18127, 18128, 18129, 
18130, 18131, 18132, 18133, 18134, 18135, 18136, 18137, 18138, 18139, 18140, 
18141, 18142, 18143, 18144, 18145, 18146, 18147, 18148, 18149, 18150, 18151, 
18152, 18153, 18154, 18155, 18156, 18157, 18158, 18159, 18160, 18161, 18162, 
18163, 18164, 18165, 18166, 18167, 18168, 18169, 18170, 18171, 18172, 18173, 
18174, 18175, 18176, 18177, 18178, 18179, 18180, 18181, 18405, 18619, 19028, 
19032, 19035, 19036, 19037, 19038, 19039 


17741 (CONF-861251—1) Modeling heat transfer in an 
experimental coal-fired furnace when CO./Q. mixtures re- 
place air. Berry, G.; Wolsky, A. (Argonne National Lab., 
IL (USA)). Dec 1985. Contract W-31109-ENG-38. 48p. 
NTIS, PC A03/MF A0Ol; 1; GPO Dep. File Number 

DE87004824. 

From American Society of Mechanical Engineers winter 
annual meeting; New York, NY, USA (8 Dec 1986). 

A modeling study was conducted by Argonne National Lab- 
oratory (ANL) to simulate the heat-transfer that results from burn- 
ing coal in a mixture of CO. and O, rather than in air. A one-di- 
mensional model was developed and used to simulate results for a 
coal-air burn and for burns using three different CO2-to-Oz ratios: 
3.65:1, 2.42:1, and 2.23:1. These simulation results are compared 
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with experimental results for the same four cases. We find that the 
ANL model effectively predicts heat transfer in a coal-air burn and 
in the three CO2/O2 burns. Both the model predictions and the test 
observations also demonstrate that using a CO2/0: mixture, in a 
ratio between 2.42:1 and 2.23:1, as the oxidizer imitates the heat- 
transfer results of a conventional coal-air burn. These findings lend 
further credence to the feasibility of burning coal in CO2/O: rather 
than air, a new concept being investigated by ANL to aid in the 
recovery of CO. and mitigate the emission of air pollutants. One 
principal motivation for the multistudy investigation is to find a 
way of suppressing harmful combustion effluents. Another is to de- 
termine the feasibility of recycling part of the combustion products 
(CO:, principally) back to the combustion process and of recover- 
ing the remainder of the CO for possible resale. 


17742 (DOE/PC/60261—T23) Research and development 
for advanced combined NO/sub x//SQO, removal systems. 
Final report, August 28, 1983-August 30, 1985. Kanter, I.E. 
(Westinghouse Electric Corp., Pittsburgh, PA (USA)). May 
1986. Contract AC22-83PC60261. 149p. NTIS MF AOI; 2; 
GPO Dep. File Number DE86015187. 

This program has resulted in the successful design and oper- 
ation of a 75 CFM modular glow discharge reactor for the removal 
of NO and SO, from a simulated flue gas. Experimental results ob- 
tained from the operation of the reactor demonstrated the simulta- 
neous removal of NO and SO: at inlet contamination levels to 1000 
ppM with and without the presence of water. For this range of 
contaminant levels and stream conditions employed, NO removals 
of 3 to 99% and SO: removals of 5 to 10% were achieved. Analy- 
ses of products found in the reactor and duct indicated the presence 
of complex chemicals containing nitrogen, sulfur and oxygen. The 
data show good agreement with calculations made using a comput- 
er code developed to model the discharge reactor. The model is 
based on the production of active free radical and molecular species 
which are formed in the discharge from electron impact reactions. 
Scaling studies of the reactor using this code conservatively pre- 
dicts that 80% NO and 44% SO: removal can be accomplished in a 
9 foot long reactor. This unique process requires no external parti- 
cle accelerator, uv source or chemical reagents. The simplicity of 
the process promises low capital cost and east of operation. 


17743 (DOE/PC/90514—T1) Anaerobic fluid-bed treat- 
ment of coal conversion wastewater: First quarterly technical 
progress report for the period August 15, 1986-November 15, 
1986. Suidan, M.T.; Pfeffer, J.T.; Nakhla, G.F.; Traegner, 
U.K. (Illinois Univ., Urbana (USA). Dept. of Civil Engi- 
neering). 1986. Contract FG22-86PC90514. 12p. NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE87005177. 

The objectives of this work are to determine, using simulta- 
neous experimental and modeling strategies, the effects of hydraulic 
detention time and the granulated activated carbon replacement 
rate on the performance of expanded-bed GAC reactors treating 
coal conversions wastewaters and to provide detailed information 
on the interactions between the parameters that control the per- 
formance of expanded-bed GAC reactors during the treatment of 
coal conversion wastewaters. 


17744 (DOE/PETC/TR—87/6) Laboratory evaluation of 
two schemes for the treatment of coal gasification wastewater: 
Topical report. George, E.J.; Cook, J.A.; Noceti, R.P.; 
Drummond, C.J. (USDOE Pittsburgh Energy Technology 
Center, PA). Jan 1987. 38p. NTIS, PC A03/MF A01; GPO 
Dep. File Number DE87005063. 

The objective of this study is to evaluate the role of solvent 
extraction as an additional pretreatment before biological oxidation. 
A comparison between biological treatment after only dissolved- 
gas-stripping pretreatment and after dissolved-gas stripping and sol- 
vent extraction is presented. Specific tasks include the determina- 
tion of biological oxidation growth constants and removal efficien- 
cies for primary effluent contaminants. A further objective is to 
evaluate the effectiveness of using activated carbon as a final po- 
lishing step before and after biological oxidation of dissolved-gas- 
stripped and solvent-extracted pretreated wastewater. Data on the 
biological oxidation of ammonia-gas-stripped wastewater was devel- 
oped during a previous study by Drummond et al. 
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17745 (EPRI-CS—4966-Vol.2) 1986 joint 
symposium on dry SO. and simultaneous SO2/NO/sub x/ 
control technologies: Volume 2, Economics, power plant inte- 
gration, and commercial applications. (Radian Corp., Re- 
search Triangle Park, NC (USA); Electric Power Research 
Inst., Palo Alto, CA (USA)). Dec 1986. 555p. (CONF- 
860634—Vol.2). Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number T187920192. 

From Joint symposium on dry SO/sub 2/ and simultaneous 
SO/sub 2//NO/sub x/ control technologies; Raleigh, NC, USA (2 
Jun 1986). 

a papers describing recent advances in dry sorbent 
injection technologies for SO2/NO/sub x/ control were presented 
at the 1986 Joint Symposium on Dry SO: and Simultaneous SO2/ 
NO/sub x/ Control Technologies. Topics covered during the Sym- 
posium included: sorbent selection, preparation, and performance; 
sorbent promoters and additives; fundamental sorbent research; 
process research; mixing/dispersion; economics; post-furnace SO. 
removal; system impacts; and commercial scale applications. The 
proceedings are published in two volumes: Volume 1 - Sorbents, 
Process Research, and Dispersion and Volume 2 - Economics, 
Power Plant Integration and Commercial Applications. 


17746 (TNO-HMT-R—84-194) Cytotoxicity of combus- 
tion products from small coal burning installations for lung 
macrophages. Hooftman, R.N.; Roza, P. (Hoofdgroep 
Maatschappelijke Technologie TNO, Apeldoorn (Nether- 
lands)). Dec 1984. 8p. (In Dutch). TNO, P.O. Box 217, 2600 
AE Delft, Netherlands. 

The cytotoxic properties of a number of bag filter ash sam- 
ples and a cyclone ash sample from small coal burning installations 
in De Lier and Zevenhuizen for lung macrophages were investigat- 
ed. The bag filter ash samples from De Lier and the cyclone ash 
sample from Zevenhuizen were not cytotoxic; the induced effects 
were comparable with those caused by inert material. The bag filter 
ash from Zevenhuizen caused a small cytotoxic effect; both survival 
of the cells and fagocytic capacity were slightly affected. 6 refs. 


17747 (TNO-HMT-R—84-198A) The mutagenicity of 


combustion products from small coal burning installations in 
the Ames test. Davis, P.B.; Bakkeren, H.A. (Hoofdgroep 
Maatschappelijke Technologie TNO, Apeldoorn (Nether- 
lands)). Jan 1986. 37p. (In Dutch). TNO, P.O. Box 217, 
2600 AE Delft, Netherlands. 

The mutagenicity of extracts of fly ash from the cyclone, the 
bag filter and the stack of two small, coal fired installations was in- 
vestigated in the Ames test, a test for the induction of mutations in 
special strains of the bacterium Salmonella typhimurium. Organic 
extracts of cyclone ash from a 3.4 MW/sub th/ atmospheric fluid- 
ized-bed combustor in Zevenhuizen were not mutagenic. Organic 
extracts of both bag filter ash and stack ash from the same installa- 
tion, and from a 3.8 MW/sub th/ underbedfeeder in De Lier were 
mutagenic. The emission of mutagenic compounds to the atmos- 
phere in Zevenhuizen was of the same order of magnitude as re- 
ported in the literature (approx. 200 revertants/MJ for stack ash 
and 75 revertants/mg for bag filter ash) for other installations. The 
emission to the atmosphere in De Lier is among the highest report- 
ed values (11,000 revertants/MJ for stack ash and 1300 revertants/ 
mg for bag filter ash). In both installations, however, only a small 
part of the mutagenicity (1-6%) was emitted to the atmosphere; by 
far the greater part of the mutagenicity was recovered in the bag 
filter ash. Metabolic activation had generally little effect on the mu- 
tagenicity of bag house or stack ash. Heated bag filter ash was no 
longer mutagenic. Aqueous extracts of the bag filter ashes were not 
mutagenic. 


17748 (TNO-KRI—640-85) An electrified granular bed 
filter for the filtration of fly ash. De Haan, P.H.; Van Heck, 
G.T.; Drent, R.H.; Ottens, E.P. (Nijverheidsorganisatie 
TNO, Delft (Netherlands). Kunststoffen en Rubber Inst.). 
Dec 1985. 64p. (In Dutch). NTIS (US Sales Only), PC 
A04/MF AO1. File Number DE87751593. 

Results are described of fly ash filtration by a vertically posi- 
tioned electrified fixed granular bed filter with corona charger. The 
filter area is 0.06 m/sup 2/ and the gas flow through the filter 
about 40 m/sup 3//h. The filter is challenged with fly ash suspend- 
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ed in ambient air. The work is focussed on the pressure drop over 
the filter during loading and the possibilities for cleaning the granu- 
lar filter. A granular bed filter of 2.5 cm thickness with sand grains 
of 1.4-2 mm polarized by an electric field of 6 kV/cm shows a filter 
efficiency of over 99.99%. About 50-80% of the fly ash is captured 
in the corona charger. The initial pressure drop rises with the 
number of filtration cycles, and stabilizes after about 35 cycles at 
350 Pa. The pressure drop and the efficiency of the granular filter 
are the same (or even better) as those of a bag filter. The invest- 
ments costs of this design for a granular filter have been calculated 
as yet to be higher than those of a corresponding bag filter. The 
annual expenses, however, are comparable for both filter systems. 
Further development of an electrified granular bed filter is recom- 
mended for conditions, where conventional bag filters are not 
usable, for example at high temperature (> 300 C) or in an aggres- 
sive environment. 13 figs., 32 refs., 7 tabs. 


17749 Research strategy for the development of flue gas 
treatment technology. Drummond, C.J.; Gyorke, D.F. (Pitts- 
burgh Energy Technology Center, U.S. Dept. of Energy, 
Pittsburgh, PA 15236). pp 146-158 of Fossil fuels utilization. 
Environmental concerns. Markuszewski, R.; Blaustein, B.D. 
Washington, DC; American Chemical Society (1986). 
(CONF-850417—). 

From 189. national meeting of the American Chemical Soci- 
ety; Miami, FL, USA (28 Apr 1985). 

A discussion of the commercialization of advanced technolo- 
gy to control emissions from the combustion of coal for the pro- 
duction of electricity is presented. A historical summary of the de- 
velopment of flue gas treatment technology, some approaches to 
process development, the factors affecting the success of new flue 
gas treatment concepts, and a general strategy that may be applied 
to the development of these new concepts are provided. The scrub- 
bing of utility flue gas is a relatively new practice. Even though the 
first application of flue gas scrubbing for sulfur dioxide control oc- 
curred in London, England, in 1933, the application of this technol- 
ogy to coal-fired utility boilers in the United States did not begin 
until the 1970's. The difficulty in controlling emissions from coal- 
fired utility boilers lies in the tremendous volume of flue gas to be 
treated. The scale is so large, and the capital and operating ex- 
penses are so great that utility companies enter into flue gas treat- 
ment with great caution. Most newly conceived flue gas treatment 
systems do not advance beyond laboratory or small-scale pilot test- 
ing. Factors affecting the success of these new concepts are capital 
equipment costs, operating costs, system reliability and perform- 
ance, and waste disposal requirements. The acceptance of a novel 
flue gas treatment technology requires that confidence in system re- 
liability be built through intense, large-scale testing. 
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REFER ALSO TO CITATION(S) 17694, 17727, 17798, 17799, 18367, 19055, 
19127 


17750 (DOE/FE/55014—T26) [Great Plains Coal Gasifi- 
cation project]: Quarterly environmental, safety, medical, and 
industrial hygiene report, fourth quarter 1986. (ANG Coal 
Gasification Co., Beulah, ND (USA)). Jan 1987. Contract 
FM02-82FE55014. 435p. NTIS, PC A19/MF A0Ol; 1; GPO 
Dep. File Number DE87005956. 

Contents of this quarterly report include: (1) environmental 
monitoring program; (2) supplemental environmental program; (3) 
quality assurance/quality control activities; (4) schedule of activities 
for next reporting period; (5) safety; (6) medical services; and (7) 
industrial hygiene. The environmental monitoring program covers: 
permitting activities; ambient monitoring; plant discharge monitor- 
ing; pollution control unit emissions; surface mining and reclama- 
tion; environmental incident summary; and regulatory environmen- 
tal inspections. Supplemental environmental program includes: per- 
formance survey; toxicity screening study; data base management 
system; epidemiology; and contingency program. 





01 COAL AND COAL PRODUCTS 
0109 Environmental Aspects 


17751 (KEMA—8770-85-MOL) Emissions and control of 
particulates of coal-fired power plants in The Netherlands. 
Meij, R.; Van der Kooij, J.; Van der Sloot, H.A.; Koppius- 
Odink, J. M.; Clement, L.J. ‘(Keuring van Electrotechnische 
Materialen N. V., Arnhem (Netherlands)). Jun 1985. 38p. 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE87751591. 

Knowledge of the particulate emission from coal-fired power 
plants in The Netherlands is obtained by using continuous emission 
monitoring with a transmissometer, and gravimetric measurements. 
The transmissometer data need careful interpretation. The figures 
show that the particulate loadings are generally low, but they 
might rise under adverse circumstances. The nature of concentra- 
tion variations is discussed. In view of the obtained collection effi- 
ciency in the existing coal-fired units (between 99.6% and 99.9%), 
there is no doubt that new coal-fired installations can meet the re- 
quirements of the proposed standard of 50 mg/Nm/sup 3/ for new 
installations. The total particulate emission of the public power 
plants in The Netherlands from the period 1980-1984 and the future 
emission of the period 1985-2000, based on four scenarios on the ex- 
pected use of coal, are presented. From 1980 until now the emis- 
sions have been decreased considerably and because of the applica- 
tion of modern dust control technology it will change only slightly 
in the future. The results of a research programme in progress for 
the characterization of the emitted fly ash are presented (particle 
size and chemical composition). 6 figs., 11 refs., 5 tabs. 


17752 (TNO-HMT-R—85-268) Transformation of 
benzo(a)pyrene-/sup 14/C and benz(a)anthracene-/sup 14/C 
adsorbed on fly ash under influence of light and by air pollut- 
ants. Besemer, A.C.; Lems, T. (Hoofdgroep Maatschappe- 
like Technologie TNO, Apeldoorn (Netherlands)). Oct 
1985. 45p. (In Dutch). NTIS (US Sales Only), PC A03/MF 
AO01. File Number DE87751592. 

Experimental investigations are described about the transfor- 
mation of polycyclic aromatic hydrocarbons (PAH), adsorbed on 
fly ash at conditions as may be found in stack gas plumes of coal- 
fired installations. Benzo(a)pyrene adsorbed on fly ash showed to 
be unreactive upon exposure to NO or SO/sub 2/. Exposure to UV 
light led to an initial decay of 15%; at prolonged irradiation no fur- 
ther reaction occurred. At exposure of benzo(a)pyrene to NO/sub 
2/ (1-50 ppm) significant transformations were observed during 
which a.o. nitro- and dinitrobenzo(a)pyrene were formed. At an 
ambient NO/sub 2/ concentration of 50 ppb the half-life of 
benzo(a)pyrene is 30 days. Transformation by ozone is apparently 
faster than by NO/sub 2/. At an ambient ozone concentration of 50 
ppb O/sub 3/, the half-time is estimated to be a few days. The most 
rapid transformation occurs under the influence of nitric acid 
vapour and under photochemical conditions (when nitric acid is 
formed by OH + NO/sub 2/ and NO/sub 2/ + O/sub 3/ + H/ 
sub 2/0). The half-life is a few hours. Important products are 
mono- and _ dinitrobenzo(a)pyrene. The formation of 
trinitrobenzo(a)pyrene and hydroxynitrobenzo(a)pyrene which 
probably also are highly mutagenic, cannot be excluded. Another 
model compound studied was benz(a)anthracene-/sup 14/C. This 
compound was found to be somewhat less reactive than 
benzo(a)pyrene upon exposure to NO/sub 2/. It is concluded that 
the chemical reactivity of PAH, as found for nitration in solution, is 
not decisive for the reactivity of PAH adsorbed on solid carriers. 
Important PAH compounds may be converted in the atmosphere 
especially under photochemical conditions whereby nitric acid will 
be produced. 61 refs. 


17753 (TNO-HMT-R—85-353) Dry deposition from 
plumes of coal-fired installations. Van Aalst, R.M.; Duyzer, 
J.H.; Meijer, G.M. (Hoofdgroep Maatscha ppelijke Techno- 
logie TNO, Apeldoorn (Netherlands)). Dec 1985. 141p. (In 
Dutch). NTIS (US Sales Only), PC A07/MF Aol. File 
Number DE87751595. 

The final report is presented for the project 'Dry deposition 
from plumes of coal-fired installations’, which formed part of the 
air pollution research programme. Purpose of this exploratory 
project was to collect literature data on the dry deposition of im- 
portant air pollutants emitted by coal-fired power stations, and on 
measuring methods for dry deposition. Measuring equipment has 
been built for measuring dry deposition. Preliminary measurements 
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of dry deposition of oxides of nitrogen and of sulfur, and of ozone 
and aerosol particles have been carried out over grass. Dry deposi- 
tion is described as transport across consecutive layers. Transport 
through most of the atmospheric boundary layer can be calculated 
from meteorological quantities only. Uptake by the surface (e.g. 
soil, water or vegetation) depends on the nature of the pollutant as 
well as on the physical, chemical and biological properties of the 
surface. It is commonly characterized by the surface resistance. Lit- 
erature data on deposition velocity and surface resistance have been 
collected for sulfur dioxide, nitrogen oxides and their conversion 
products, for hydrogen chloride and hydrogen fluoride, and for 
trace compounds in aerosol form. The deposition velocity of the 
last-mentioned depends strongly on the particle size distribution of 
the aerosol. Measurements were carried out with the gradient 
method for nitrogen oxides (NO and NO/sub x/), for ozone (O/sub 
3/), and for sulfur dioxide (SO/sub 2/). For NO and NO/sub x/ 
fluxes towards the surface as well as upward fluxes were measured. 
Fluxes for ozone and for aerosol particles with diameter larger than 
0.5 micrometer were measured with the eddy correlation method. 
The flux for ozone was generally directed towards the surface. 110 
refs. 


0110 Reserves And Exploration 


17754 (DOE/MC/14257—2266) Utah coal core methane 
desorption project: Final report. Smith, A.D. (Utah Geologi- 
cal and Mineral Survey, Salt Lake Shes (USA)). [1987]. 
Contract FG21- 80MC14257. 154p. NTIS, PC A08/MF AO1; 
1; GPO Dep. File Number DE87004316. 

The Utah Geological and Mineral Survey under a coopera- 
tive grant, FG21-80MC14257 as amended, with the Department of 
Energy, Morgantown Energy Technology Center, has collected 
one hundred fifty two coal core samples for determination of meth- 
ane content by the “Direct Method.” These samples along with 
available samples from previous work have been examined petro- 
graphically to determine possible relationships with gas content. 
Reflectance, maceral analysis, fluorescence analysis, long proxi- 
mate, and ultimate analyses have been determined. 


17755 (INPE—961-TDL/230) Thermal and near infrared 
remote sensing in the study of peat deposits on the Paraiba do 
Sul River flood plain (SP). M.S. Thesis. Bernardi, A.C. (In- 
stituto de Pesquisas Espaciais, Sao Jose dos Campos 
(Brazil)). Jul 1986. 134p. (in several languages). NTIS, PC 
A07/MF AO1. 

The purpose of this study was to evaluate the use of thermal 
and photographic remote sensing in the discrimination of peats with 
different organic matter and moisture contents, depth of occur- 
rence, calorific value and thickness. To achieve this objective, the 
first step was to analyze the thermometric and radiometric tempera- 
tures obtained in the field and laboratory over peats from several 
regions. This was followed by the analysis of radiometric tempera- 
ture aerial profiles and color and black and white aerial photo- 
graphs taken simultaneously over peat deposits on the Paraiba do 
Sul river floodplain near Sao Jose dos Campos (SP). The collected 
data were submitted to linear regression analyses and statistical 
tests. The results show that radiometric aerial temperatures are sen- 
sitive to some peat characteristics and vegetative cover changes. 
However, since vegetation and land use, in general, changed with 
differences in peat moisture and organic matter contents, a series of 
both quantitative and qualitative information of the deposits was 
obtained by thermal aerial data and infrared photographs analyses. 
In view of the fact that LANDSAT TM images are obtained in the 
same spectral interval as that adopted in this study, and that there 
are other bands useful in soil moisture and composition change de- 
tection, this study indicates the potentiality of TM images in studies 
related to the identification and evaluation of peat deposit. 
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REFER ALSO TO CITATION(S) 17691, 17771 


17756 (BMFT-FB-HA—86-008) Improvement of mine 
climate by creating optimized conditions for cooling fluid 
transport and refrigeration transfer. Final report. Altena, H. 
(Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.); Ruhrkohle A.G., Essen (Germany, F.R.)). 
Dec 1986. 58p. (In German). NTIS (US Sales Only), PC 
A04/MF AO01. File Number DE87751466. 

Under this project technical equipment and methods were 
developed by which cooling fluid transport from the refrigerator to 
the points of use can be optimized. The approaches comprised mini- 
mizing of thermal losses by insulation of the cooling fluid supply 
lines in all areas, and by maximized use of the cooling fluid’s cool- 
ing potential by adaption of the supply to the cooling capacity 
demand at the point of use as a function of operations parameters. 
For mainroad pipelines, considerably improved outside insulations 
and, for gateroad pipelines, new inside insulations were developed. 
Furthermore, development efforts resulted in suited systems for the 
control of cooling fluid flows to the coolers. For control and ad- 
justment of the overall air condition systems by process computer, 
an existing EDP-programme, which had also been developed 
within the framework of a research project, was extended. By the 
technical and process engineering improvements obtained the work- 
ing conditions in zones of high climatic stress were considerably 
improved. With 4 refs., 4 tabs., 15 figs. 


17757 (NZERDC-P—98) Geotechnical factors affecting 
stability of pit slopes in Tertiary sediments - northern Wai- 
kato coal region. (New Zealand Energy Research and De- 


velopment Committee, Auckland). Mar 1986. 39p. NTIS. 
Opencast mining in the northern Waikato Coal Region com- 
monly involves excavation of Tertiary sediments. In some existing 


mines, operations have been adversely affected to varying degrees 
by instability of pit slopes in these sediments. The few available 
studies of instability have not conclusively identified the factors in- 
volved. In 1982, a NZERDC contract was let to Worley Consult- 
ants Ltd. to undertake further study. The work was directed to- 
wards identifying the main geotechnical factors affecting slope sta- 
bility. 


17758 Program review: Subsidence and roof stability 
analysis for the extraction and in-situ processing of fossil 
fuels. Sutherland, H.J. (Sandia National Labs., Albuquerque, 
NM 87185). In Situ; 10: No. 4, 313-390(Dec 1986). 

Starting in the late 1970's, Sandia National Laboratories has 
carried out an extensive subsidence and roof stability analysis pro- 
gram for the US DOE. This manuscript reviews this research. Due 
to the length of the manuscript, an Executive Summary is included 
directly after this abstract. The summary is organized by the sec- 
tions appearing in the main text and it provides the reader with a 
detailed guide to the elements of the program. The discussion opens 
with an introduction to the history and the general technical ap- 
proaches used. The first major section discusses the use of empirical 
models to predict surface subsidence. Several traditional influence 
functions are applied to the subsidence data set from the Old Ben 
No. 24 mine, to illustrate that, statistically, they yield equivalent re- 
sults. A new technique, based on complementary influence func- 
tions, is introduced to overcome the inability of the traditional 
functions to treat complicated room-and-pillar mine plans directly. 
The increased capability of this new formulation is demonstrated by 
analyzing mine plans for simple and complex geometries. The 
second major section reviews the physical and analytical modeling 
techniques used to develop a true predictive capability based on 
finite and discrete element analyses. 


17759 (ECE/COAL—GE.4/R.33/Add.6) Recent progress 
in research and development concerning the mechanization 
and automation of coal-mining in thin (less than 1.2 m) and 
horizontal and steeply inclined seams. (United Nations, 
Geneva (Switzerland). Economic Commission for Europe). 
28 Mar 1986. 6p. (CONF-8605233—). IEA Coal Research, 
London SW1W OEX, United Kingdom. 
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From 8. meeting of directors of National Mining Research 
Institutes; Oviedo, Spain (12 May 1986). 

The Pernik coalfield in Bulgaria has three thin coal seams 
and its mining is controlled by the roof mechanics, the dip of the 
beds and the fault patterns within the deposit. Various procedures 
and techniques have been tested in the coalfield to determine the 
most efficient mining system, including 2-way (shuttle) and way 1- 
operations of the power loader. The results of the trials showed 
that mechanized mining could be carried out effectively on thin 
coal seams but the mechanization and automation had to be adapted 


and integrated to the specific conditions of each particular seam for 
optimum efficiency. 


17760 (ECE/COAL—GE.4/R.31/Add.8) Drivage, devel- 
opment and support of roadways and faces in deep mines and 
consequently in more difficult mining, geological and atmos- 
pheric conditions. (United Nations, Geneva (Switzerland). 
Economic Commission for Europe). 12 Mar 1986. 8p. 
(CONF-8605233—). IEA Coal Research, London SWiW 
OEX, United Kingdom. 

From 8. meeting of directors of National Mining Research 
Institutes; Oviedo, Spain (12 May 1986). 

This paper is a continuation of earlier documents that ana- 
lysed the techniques and technologies of driving and winning at 
great depth in Czechoslovak coal mines. Problems of mining at 
great depths arise principally in the Ostrava-Karvina and Kladno 
coalfields. Topics covered in the paper are: drivage of opening-up 
and development roadways at great depth and in difficult mining 
and geological conditions including the Ostrava-Karvina coalfield, 
the Kladno mining concern and brown coal and lignite mines. Prie- 
vidza concern; coal winning under difficult mining and geological 
conditions in deep mines. 


17761 (ECE/COAL—GE.4/R.33/Add.5) Recent progress 
in research and development concerning the mechanization 
and automation of coal mining in thin (less than 1.2 m) and 
horizontal and steeply inclined seams. (United Nations, 
Geneva (Switzerland). Economic Commission for Europe). 
11 Mar 1986. 4p. (CONF-8605233—). IEA Coal Research, 
London SW1W OEX, United Kingdom. 

From 8. meeting of directors of National Mining Research 
Institutes; Oviedo, Spain (12 May 1986). 

In Czechoslovakia, the problem of coal mining in thin seams 
affects two coalfields, namely, the Ostrava-Karvina coalfield (OKB) 
and the Kladno deposit. The wealth and quality of the coal re- 
serves between 49 cm and 1.39 m has meant two large research 
programmes have been started, ‘Mining in thin seams of 1 m thick- 
ness or less’, and ‘Mining in thin seams of between 0.5 and 0.7 m 
thicknesses’. New machines and technologies for mining in thin 
seams are being developed and tested including (1) winning equip- 
ment; (2) face supports; (3) face transport; (4) Non-conventional 
mining methods. 


17762 (ECE/COAL—GE.4/R.34/Add4.7) Coal-mining 
under underground water-bearing strata, surface water reser- 
voirs and the sea bed. (United Nations, Geneva (Switzer- 
land). Economic Commission for Europe). 11 Mar 1986. 3p. 
(CONF-8605233—). IEA Coal Research, London SW1W 
OEX, United Kingdom. 

From 8. meeting of directors of National Mining Research 
Institutes; Oviedo, Spain (12 May 1986). 

The future development of Czechoslovakia’s main coking 
coal district the Ostrava-Karvina field (OKB), in the Kladno coal- 
field is dependent on controlling hydrogeological problems. An 
area of basal clastics with some higi!y aggressive saline/methane 
waters overlie the coal being strata. At present these seams are un- 
workable but studies into the structure and properties of the detrital 
formations and other tests should provide solutions to the present 
problems. The overall planning for the OKB area has involved de- 
tailed geotechnical studies so that a reliable database could be used 
to plan mine development, including test boreholes, computer simu- 
lation and laboratory testing. 
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17763 (ECE/COAL—GE.4/R.35/Add.7) Systems and 
measures of automated monitoring and control of mining 
processes with the purpose of increasing work safety. (United 
Nations, Geneva (Switzerland). Economic Commission for 
Europe). 11 Mar 1986. 6p. (CONF-8605233—). IEA Coal 
Research, London SW1W OEX, United Kingdom. 

From 8. meeting of directors of National Mining Research 
Institutes; Oviedo, Spain (12 May 1986). 

e purpose of this automated monitoring system in the Os- 
trava-Karvina Basin (OKB), is to improve safety management and 
monitoring systems and establish new production management sys- 
tems. Encompassing a safe working environment, new technology, 
machinery and equipment, protection in keeping with safety regula- 
tions and the correct use by all workers participating in the produc- 
tion process of available modern computer technology and automa- 
tion. Equipment monitors carbon monoxide, methane levels air flow 
velocity, leakage relays and water level gauges by semi-acoustic 
and seismic units, as well as the fan monitoring units throughout 
the mines. Data are stored and used by all decision-makers within 
the mine. 


17764 (ECE/COAL—GE.4/R.34/Add.6) Coal-mining 
under underground water-bearing strata, surface water reser- 
voirs and the sea-bed. (United Nations, Geneva (Switzer- 
land). Economic Commission for Europe). 10 Mar 1986. 
1Sp. (CONF-8605233—). IEA Coal Research, London 
SW1W OEX, United Kingdom. 

From 8. meeting of directors of National Mining Research 
Institutes; Oviedo, Spain (12 May 1986). ; 

Hard coal mining is carried out by Turkish Hard Coal En- 
terprise (TTK), in Zonguldak, on the Black Sea coast. The precau- 
tions against water inflow are based on those produced by the NCB 
in the United Kingdom with joint cooperation between engineers of 
both countries. A highly disturbed and complex coalfield has result- 
ed in limited mechanization and automation with a very high 
labour force. Outlines for planning legislation and regulations for 
sub sea-bed mining are also explained. 


17765 (ECE/COAL—GE.4/R.31/Add.7) Drivage devel- 
opment and support of roadways and faces in deep mines and, 
consequently, in more difficult mining, geological and atmos- 
pheric conditions. (United Nations, Geneva (Switzerland). 
Economic Commission for Europe). 6 Mar 1986. 18p. 
(CONF-8605233—). IEA Coal Research, London SW1W 
OEX, United Kingdom. 

From 8. meeting of directors of National Mining Research 
Institutes; Oviedo, Spain (12 May 1986). 

This paper considers conditions for conducting mining oper- 
ations in Poland and problems of drivage and support of access 
workings and faces in Polish mines. Both of these are considered 
from the viewpoint of effects of mining at increasing depths. Topics 
covered are geotechnical considerations, climatic problems in 
mines, sinking and lining of shafts, drivage and support of road- 
ways, accessories such as yokes, struts, lagging and support plates, 
LP2 complete supports, ZOK yielding circular supports, pumped 
concrete lining, mixed supports - bolts and pumped concrete, mixed 
supports - metal supports and pumped concrete and panel supports, 
and methods of operating and supporting coalfaces. The paper con- 
cludes that increasing mining depths entail a deterioration of mining 
conditions as well as an increase in natural hazards caused by fire- 
damp, mine fires, rock bursts and adverse underground climatic 
conditions. In order to ensure adequate labour safety, major invest- 
ments in technical equipment are called for. The resulting increase 
in coal mining costs makes it essential to use coal in a rational and 
economical manner. 


17766 (ECE/COAL—GE.4/R.33/Add.4) Recent progress 
in research and development concerning the mechanization 
and automation of coal-mining in thin (less than 1.2 m) and 
horizontal and steeply inclined seams. (United Nations, 
Geneva (Switzerland). Economic Commission for Europe). 
27 Feb 1986. 10p. (CONF-8605233—). IEA Coal Research, 
London SW1W OEX, United Kingdom. 

From 8. meeting of directors of National Mining Research 
Institutes; Oviedo, Spain (12 May 1986). 

In the Federal Republic of Germany, in 1984 12 per cent of 


coal production came from thin seams and 2.4 per cent from steep- 
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ly dipping seams. However these coals account for almost 50 per 
cent of the reserves and so will increase in importance. For thin 
seams there is no more simple and more efficient winning method 
than the coal plough techniques, but new experience has shown 
that shearer-loader technology has also a large potential. Face sup- 
port is covered, concentrating on the introduction of shield sup- 
ported coal faces. This report reviews the new developments in 
these areas in the Federal Republic of Germany and their future in 
the coal industry. 5 refs. 


17767 (ECE/COAL—GE.4/R.35/Add.6) Systems and 
measures of automated monitoring and control of mining 
processes with the purpose of increasing work safety. (United 
Nations, Geneva (Switzerland). Economic Commission for 
Europe). 26 Feb 1986. 6p. (CONF-8605233—). IEA Coal 
Research, London SW1W OEX, United Kingdom. 

From 8. meeting of directors of National Mining Research 
Institutes; Oviedo, Spain (12 May 1986). 

To an increasing extent the use of process and microcomput- 
ers constitutes an essential means which helps to control the ever 
more complex operating processes. Without being dependent on oc- 
casional human errors, caused for example by the wrong interpreta- 
tion of technical information. The central control room receives all 
safety messages which are displayed and recorded with a dual 
system to avoid delays if the primary system fails. Constant moni- 
toring occurs of the carbon monoxide, methane, air flow (ventila- 
tion systems) and water flow levels. However a critical feature of 
mine monitoring is a rapid mine fire gas analysis machine for effi- 
cient fire fighting. This device can determine the amount of CO, 
CO2, CH,, O2 and He gases in a periodical rhythm of approximate- 
ly five minutes. Another monitoring system is used for the winding 
operations and the whole system can be expanded to provide a cen- 
tralized control base for the whole mine complex. 


17768 (ECE/COAL—GE.4/R.34/Add.5) Coal-mining 
under underground water-bearing strata, surface water reser- 
voirs and the sea bed. (United Nations, Geneva (Switzer- 
land). Economic Commission for Europe). 21 Feb 1986. 4p. 
(CONF-8605233—). IEA Coal Research, London SW1W 
OEX, United Kingdom. 

From 8. meeting of directors of National Mining Research 
Institutes; Oviedo, Spain (12 May 1986). 

Hard coal in the Ruhr, Saar, Aachen-Erkelenz and Ibben- 
bueren coalfields is mined in deep operations and is almost exclu- 
sively planned under water-bearing strata. Annually, approximately 
200 million cubic metres of influent mine water has to be pumped 
to the surface. Detailed studies of each of the respective areas is 
outlined and their hydrological problems. However in most of the 
Federal Republic of Germany the mining is deep enough to remove 
any hydrological influences and the only real concern is with old 
workings. There is no under sea or sub reservoir mining in the Fed- 
eral Republic of Germany at present. 


17769 (ECE/COAL—GE.4/R.33/Add.3) Recent progress 
in research and development concerning the mechanization 
and automation of coal-mining in thin (less than 1.2 m) and 
horizontal and steeply inclined seams. (United Nations, 
Geneva (Switzerland). Economic Commission for Europe). 
30 Jan 1986. 20p. (CONF-8605233—). IEA Coal Research, 
London SW1W OEX, United Kingdom. 

From 8. meeting of directors of National Mining Research 
Institutes; Oviedo, Spain (12 May 1986). 

Spain produces 40 Mt of which 13 per cent comes from 
steep seams and 9 percent from very narrow seams, and expressed 
in terms of tonnes of coal equivalent (tce), over one third of the tce 
production is from coal deposits difficult to exploit. This also ap- 
plies to the country’s coal reserves, in particular to the Asturian 
coal basin in northern Spain where trials were carried out. The 
three new systems were (1) Hunosa-1 drum-shearer; (2) Anscha 
roof support and extraction system; (3) Asturfalia system for sup- 
porting long wall faces. In the trials all three systems worked well 
and they give good productivity and possibilities to mine hard or 
poor quality narrow seams, in which present systems do not pro- 
vide good results. 9 refs. 





2461 / ERA-12/9 


17770 (ECE/COAL—GE.4/R.34/Add.3) Coal-mining 
under underground water-bearing strata, surface water reser- 
voirs and the sea bed. (United Nations, Geneva (Switzer- 
land). Economic Commission for Europe). 30 Jan 1986. 2p. 
(CONF-8605233—). IEA Coal Research, London SW1W 
OEX, United Kingdom. 

From 8. meeting of directors of National Mining Research 
Institutes; Oviedo, Spain (12 May 1986). 

‘Roof water’ is a hazard in many Hungarian brown-coal 
mines and, depending upon the local conditions, a large number of 
different approaches are used to combat its problems. In small cases 
the complete drainage of the overlying reservoir is carried out but 
in larger cases passive and active controls are used including build- 
ing new water channels, preventive grouting and drainage in karst 
areas, and by constructing water barrier pillars. All the Hungarian 
coal mines have barrier layers of soft clays and marls so, using 
computer simulations and in situ test/measurements, a great deal of 
information can be determined about the stress conditions in the 
barrier layers. This approach to checking and sizing water barrier 
layer and pillars is codified in the Hungarian mine safety standards 
which are also used in Yugoslavia. 


17771 (ECE/COAL—GE.4/R.34/Add.4) Coal-mining 
under underground water-bearing strata, surface water reser- 
voirs and the sea bed. (United Nations, Geneva (Switzer- 
land). Economic Commission for Europe). 30 Jan 1986. 18p. 
(CONF-8605233—). IEA Coal Research, London SW1W 
OEX, United Kingdom. 

From 8. meeting of directors of National Mining Research 
Institutes; Oviedo, Spain (12 May 1986). 

This work explains and classifies the major hydrological 
problems affecting coal mining in Spain, it outlines the respective 
problems associated with opencast coal mining and with under- 
ground mining. The former having both seasonal variations in 
water inflow and direct inflow of surface water. Underground 
mining has its own unique problems in Spain, especially when it is 
below the piezometric level. A few case studies are outlined with 
both lateral inflow and rising inflow types and brief outlines of the 
recovery of flooded abandoned underground mines and opencast 
sites beneath the piezometric level are examined. 19 refs. 


17772 (ECE/COAL—GE.4/R.35/Add.5) Systems and 
measures of automated monitoring and control of mining 
processes with the purpose of increasing work safety. (United 
Nations, Geneva (Switzerland). Economic Commission for 
Europe). 30 Jan 1986. 2p. (CONF-8605233—). IEA Coal 
Research, London SW1W OEX, United Kingdom. 

From 8. meeting of directors of National Mining Research 
Institutes; Oviedo, - _— May 1986). 

To increase the safety in Hungarian coal mines the processes 
of ventilation and water pumping are monitored and controlled 
automatically. In addition, a semi-automatic system for collecting 
data from gassy mines is being developed. An automatic dispatch- 
ing control system consists of an underground computer data termi- 
nal, a surface control microprocessor, and a variety of water and 
gas monitors throughout the mine. 


17773 (ECE/COAL—GE.4/R.35/Add.4) Systems and 
measures of automated monitoring and control of mining 
processes with the purpose of increasing work safety. (United 
Nations, Geneva (Switzerland). Economic Commission for 
Europe). 24 Jan 1986. 1lp. (CONF-8605233—). IEA Coal 
Research, London SW1W OEX, United Kingdom. 

From 8. meeting of directors of National Mining Research 
Institutes; Oviedo, Spain (12 May 1986). 

The need for automatic monitoring and control systems in 
underground coal mining has increased dramatically in Spain, in the 
last few years. An automatic system 'SISCOM’ has been developed 
for environment monitoring in the Montsacro mine in northwest 

. Spain, where thick (Sm) methane rich soft coal makes monitoring 
very important. The systems structure is made up of only one un- 
derground outstation, however the surface central control station 
can cope with up to 16, where necessary. Features of this micro- 
processor network include system structure monitoring control 
function operations and information storage/analysis. Combined 
with this a complex face/tunnel monitoring network is used to 
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enable an overall increase in all safety levels, improved knowledge 
and data base, and a maximization of the mine performance. 


(ECE/COAL—GE.4/R.35/Add.3) Systems and 
measures of automated monitoring and control of mining 
processes with the purpose of increasing work safety. (United 
Nations, Geneva (Switzerland). Economic Commission for 
Europe). 22 Jan 1986. 8p. (CONF-8605233—). IEA Coal 
Research, London SW1W OEX, United Kingdom. 

From 8. meeting of directors of National Mining Research 
Institutes; Oviedo, Spain (12 May 1986). 

Recent rapid developments in Polish coal mining technology 
including large scale shield supports, heavy-duty longwall shearer 
loaders and road headers has greatly increased coal production. To 
operate and control this basic recording and information, systems 
have been developed for monitoring methane, air currents and 
carbon monoxide as well as production levels and equipment. All 
these features allow a higher degree of safety for the personnel by 
creating greater automation and removing the workforce from the 
more dangerous areas. Combined with the greater control and mon- 
itoring by the dispatcher, new automation will rapidly grow in all. 
Poland’s coal mines in the very near future. 


(ECE/COAL—GE.4/R.33/Add.2) Recent progress 
in research and development concerning the mechanization 
and automation of coal-mining in thin (less than 1.2 m) and 
horizontal and steeply inclined seams. (United Nations, 
Geneva (Switzerland). Economic Commission for Europe). 
20 Jan 1986. 10p. (CONF-8605233—). IEA Coal Research, 
London SW1W OERX, United Kingdom. 

From 8. meeting of directors of National Mining Research 
Institutes; Oviedo, Spain (12 May 1986). 

The problem of mining coal deposits classed as thin seams, 
in areas such as the Upper Silesian and Lublin coalfield, is regain- 
ing importance in Poland. Only 13% of the annual coal production 
comes from thin seams (less than 1.5 m) and mechanization is limit- 
ed, but ploughing is being rapidly developed. New extraction tech- 
niques, in particular, are advancing longwall extraction with caving 
of the roof, a system of upward longwall extraction in down dips 
with caving of the roof, hydroextraction, and in-seam drilling. 
Combined with this increased computer automation has lead to 
continuous longwall monitoring of men, machinery and output, as 
well as the forecasting and planning of new projects. 


17776 (ECE/COAL—GE.4/R.34/Add.1) Coal mining 
under underground water-bearing strata, surface water reser- 
voirs and the sea bed. (United Nations, Geneva (Switzer- 
land). Economic Commission for Europe). 20 Jan 1986. 17p. 
(CONF-8605233—). IEA Coal Research, London SW1 
OEX, United Kingdom. 

From 8. meeting of directors of National Mining Research 
Institutes; Oviedo, Spain (12 May 1986). 

This report outlines the legislation affecting coal mining be- 
neath water bearing strata, inland surface waters or the sea in the 
United Kingdom. The various considerations are outlined as well as 
major water inrush disasters, which have promoted new legislation. 
National Coal Board instructions and guidelines are explained and 
this review concludes with copies of the relevant Mines and Quar- 
ries Acts of Parliament relating to this field. 


17777 (ECE/COAL—GE.4/R.33/Add.1) Technical 
progress in the mechanization and automation of coal mining 
in horizontal inclined and steep thin seamy. (United Nations, 
Geneva (Switzerland). Economic Commission for Europe). 
15 Jan 1986. 7p. (CONF-8605233—). IEA Coal Research, 
London SW1W OEX, United Kingdom. 

From 8. meeting of directors of National Mining Research 
Institutes; Oviedo, Spain (12 May 1986). 

This report outlines the technical progress in the mechaniza- 
tion and automation of coal mining in horizontal, inclined and steep 
thin seams in northern France. The Houilleres du Nord and Houil- 
leres du Pas-de-Calais coalfields consist of irregular, deep and thin 
seams of soft coal. Charbonnages de France has introduced new 
methods applicable to thin seams with great variations in thick- 
nesses and dip, using chock shield supports and new shearing tech- 
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niques. The shearer uses a Telsafe remote control system which en- 
ables significant automation to be achieved. 


17778 (ECE/COAL—GE.4/R.35/Add.2) Systems and 
measures of automated monitoring and control of mining 
processes with the purpose of increasing work safety. (United 
Nations, Geneva (Switzerland). Economic Commission for 
Europe). 19 Nov 1985. 2p. (CONF-8605233—). IEA Coal 
Research, London SW1W OEX, United Kingdom. 

From 8. meeting of directors of National Mining Research 
Institutes; Oviedo, Spain (12 May 1986). 

In underground coal mines endangered with methane and 
fire occurrences, use is made of the automated control and monitor- 
ing systems. Various parameters are constantly monitored including 
air flow velocities, air quality, air and surrounding rock tempera- 
tures, air losses in the air streams and the depression of the pit main 
fan. These can all be monitored by a central microprocessor con- 
trolled by a dispatcher, in large mine complexes a group of dis- 
patchers, will be connected to a main despatch centre for data stor- 
age and processing. 


17779 (ECE/COAL—GE.4/R.32/Add.6) Introduction of 
process control in opencast mines based on scientific princi- 
ples and with the help of computers to improve the organiza- 
tion of technical maintenance and repairs of equipment so as 
to reduce idle time. (United Nations, Geneva (Switzerland). 
Economic Commission for Europe). 13 Nov 1985. 2p. 
(CONF-8605233—). IEA Coal Research, London SW1W 
OEX, United Kingdom. 

From 8. meeting of directors of National Mining Research 
Institutes; Oviedo, Spain (12 May 1986). 

The aim of the proposed automated system of (technical) 
process control is to solve the basic problems associated with the 
establishment of a single control and information system, and hence 
to apply a systems and technical approach to producing a hierarchi- 
cally flexible control data bank capable of continuous adaptation to 
changing mining conditions. Such an information and control 
system is required when the mining environment is constantly 
changing and evolving. The creation of such a system is a highly 
complex process. Apart from the introductory problems these sys- 
tems are being introduced to Czechoslovakia and conditions are 
being established which will make it possible, successfully to realise 
the overall concept. 


17780 (ECE/COAL—GE.4/R.32/Add.5) Introduct’un of 
process control in opencast mines based on scientific princi- 
ples and with the help of computers to improve the organiza- 
tion of technical maintenance and repairs of equipment so as 
to reduce idle time. (United Nations, Geneva (Switzerland). 
Economic Commission for Europe). 11 Nov 1985. 7p. 
(CONF-8605233—). IEA Coal Research, London SW1W 
OEX, United Kingdom. 

From 8. meeting of directors of National Mining Research 
Institutes; Oviedo, Spain (12 May 1986). 

Opencast lignite mining in Poland uses a three level comput- 
er control system with the upper level being an overall manage- 
ment one and the other two being smaller control and data acquisi- 
tion systems. The great improvements in computer controlled open- 
cast mines are connected with the correct use of working time and 
production capacity of mining and transport equipment. Of special 
importance in the organisation of operations at large mines is the 
utilisation of computers. In the equipment despatching service and 
in the organisation of repair work. 


i7781 (ECE/COAL—GE.4/R.35/Add.1) Systems and 
measures of automated monitoring and control of mining 
processes with the purpose of increasing work safety. (United 
Nations, Geneva (Switzerland). Economic Commission for 
Europe). 11 Nov 1985. 4p. (CONF-8605233—). IEA Coal 
Research, London SW1W OEX, United Kingdom. 

From 8. meeting of directors of National Mining Research 
Institutes; Oviedo, Spain (12 May 1986). 

Since automated monitoring and control systems and meas- 
urements are being used with increasing frequency in workings, 
mine personnel has had to adapt by making considerable training 
efforts. These systems and measurements have also brought about 
improvements in mine workings and in machines and equipment, 
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but, above all, they have made a definite contribution to improved 
personnel safety. This has been achieved by better monitoring and 
control of ventilation air quality, ventilators, conveyors and all 
other mine equipment. Automation, and remote control systems 
coupled with communications systems have made overall mine 
safety more efficient. Alarm systems are automatically linked to 
control and monitoring circuits and overall the whole network can 
be connected to a central data storage unit for research and plan- 
ning for the future. 


17782 (ECE/COAL—GE.4/R.32/Add.2) Introduction of 
process control in opencast mines based on scientific princi- 
ples and with the help of computers to improve the organiza- 
tion of technical maintenance and repairs of equipment so as 
to reduce idle time. (United Nations, Geneva (Switzerland). 
Economic Commission for Europe). 31 Oct 1985. 9p. 
(CONF-8605233—). TEA Coal Research, London SW1W 
OEX, United Kingdom. 

From 8. meeting of directors of National Mining Research 
Institutes; Oviedo, Spain (12 May 1986). 

With computerized control systems in opencast mining sites 
three main areas have been extensively developed over the last few 
years (1) coal mining automation, (2) design automation, and (3) 
automatic control techniques. These features have led to a reduc- 
tion in dead time, a reduction in unqualified staff, a greater invest- 
ment/profitability ratio, greater decision making information avail- 
able and an overall flexibility in management and mine operation. 
All these factors allow the benefits to be quantified and the actual 
efficiency calculated. In the future developments in artificial intelli- 
gence will lead to greater automation and increased profitability in 
large opencast sites. 


17783 (ECE/COAL—GE.4/R.32/Add.3) Introduction of 
process control in opencast mines based on scientific princi- 
ples and with the help of computers to improve the organiza- 
tion of technical maintenance and repairs of equipment so as 
to reduce idle time. (United Nations, Geneva (Switzerland). 
Economic Commission for Europe). 31 Oct 1985. 15p. 
(CONF-8605233—). IEA Coal Research, London SW1W 
OEX, United Kingdom. 

From 8. meeting of directors of National Mining Research 
Institutes; Oviedo, Spain (12 May 1986). 

Using systematic technical maintenance of vehicles and pre- 
ventive maintenance a large number of faults and other failures can 
be avoided with their respective costs eradicated. Also computer- 
ized data acquisition can be used by the technical offices for oper- 
ational planning in all areas of a large opencast mine. The results of 
the computerized management of equipment monitoring has im- 
proved the organization of technical maintenance and consequently 
vehicle availability coefficients, and reduced production costs. This 
enables the operating situation to be followed closely, although the 
system does require futher improvement, if it is to be completely 
practical and efficient in an opencast environment. 


17784 (ECE/COAL—GE.4/R.32/Add.4) Introduction of 
process control in opencast mines based on scientific princi- 
ples and with the help of computers to improve the organiza- 
tion of technical maintenance and repairs of equipment so as 
to reduce idle time. (United Nations, Geneva (Switzerland). 
Economic Commission for Europe). 31 Oct 1985. 1p. 
(CONF-8605233—). IEA Coal Research, London SW1W 
OEX, United Kingdom. 

From 8. meeting of directors of National Mining Research 
Institutes; Oviedo, Spain (12 May 1986). 

This report is concerned with the computerized monitoring 
systems installed on large walking draglines to record productivity 
performance. Suggested computer codes are outlined as well as a 
variety of monitoring systems. A data logging system was devel- 
oped with a complementary dedicated keyboard in the operator's 
cabin to define a number of displays and summaries. A hard copy 
printer is used for management information and alarm conditions. 
The mounted computer onboard allowed simultaneous operation 
with the draglines. 
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17785 (ECE/COAL—GE.4/R.32/Add.1) Introduction of 
process control in opencast mines based on scientific princi- 
ples and with the help of computers to improve the organiza- 
tion of maintenance and repairs of equipment so as 
to reduce idle time. (United Nations, Geneva (Switzerland). 
Economic Commission for Europe). 11 Oct 1985. 3p. 
(CONF-8605233—). IEA Coal Research, London SW1W 
OEX, United Kingdom. 

From 8. meeting of directors of National Mining Research 
Institutes; Oviedo, Spain (12 May 1986). 

At present there is only one opencast coal mine in Hungary 
the Thorez Mine, which produces 7.3 Mt of lignite each year. Its 
development since 1980 has been aided by computer controlled 
mechanized systems so as to control the production in an economi- 
cal and reliable way. The control processes are not homogenous 
but consist of open and closed elements which allow intervention 
and decision making to take place. The process-controlling system 
has a variety of information sources, detectors linked to the excava- 
tors, conveyor belts, slope bridges and stackers. Data transmission 
is by short wave radio systems, and high voltage cables, the data 
are then stored for later analysis and planning decisions. 


0130 Transport And Handling 


REFER ALSO TO CITATION(S) 17689 


17786 (DOE/PC/90958—T1) Study of dense phase cohe- 
sive coal transport in plugs: Quarterly report, September-No- 
vember 1986. Klinzing, G.E. (Pittsburgh Univ., PA (USA). 
Dept. of Chemical and Petroleum Engineering ). 1986. Con- 
tract FG22-86PC90958. 12p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87005500. 

The objectives of this research on dense phase flow are to 
study the dense phase transport of cohesive coal in inclined and 
horizontal modes in a steel pipe. The equipment to carry out this 
research must be able to: (1) map and predict the shape of the 
moving plugs; (2) measure the required pressure drop to move the 
plugs; (3) measure the optimal operating conditions to transport the 
plugs successfully; (4) test the stability of vertical plugs in 2 and 4 
inch diameter pipes. Equipment for laser study is being installed at 
the University of Pittsburg, and in March the equipment will be 
tested and data collection will begin. 


0140 Combustion 


REFER ALSO TO CITATION(S) 17688, 18091, 18092, 18872 


17787 (BNL—38984) A low cost high energy density 
carbon black fuel mix for heat engines. Steinberg, M. 
(Brookhaven National Lab., —_— NY (USA)). Nov 1986. 


Contract AC02-76CH00016. . (CONF-870410—13). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87004608. 

From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

An efficient economically attractive process is described for 
production of carbon black and the by-product hydrogen from any 
carbonaceous raw material and especially from coal. The HYDRO- 
CARB process consists of two steps. The first step is the hydropyr- 
olysis of coal to produce methane and the second step is the ther- 
mal decomposition of the methane to carbon black and hydrogen, 
part of which is recycled. The process is essentially a cracking of 
the coal to its elements C and He, removal of oxygen as water, 
leaving behind the ash and sulfide residue. The carbon black can 
then be mixed either with a liquid hydrocarbon or an alcohol in a 
carbon-fuel-mix (CARBOLINE-CFM) or with water to produce a 
carbon-water-mix (CARBOLINE CWM). A 65% CWM fuel has 
been produced which has an energy density of 108,000 Btu/gal. 
Addition of 50% carbon black to kerosene jet fuel increases its 
energy density from 140,000 to 170,000 Btu/gal. Some of the rheo- 
logical and combustion characteristics of carbon black, CWM and 
CFM and its potential use in heat engines including diesels and tur- 
bines are described. Compared to conventional synfuel processes, 
the HYDROCARB process is much simpler and more economical. 
10 refs., 2 figs., 4 tabs. 
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17788 (CONF-860805—13) Computed and experimental 
motion picture determination of bubble and solids motion in a 
two-dimensional fluidized-bed with a jet and immersed obsta- 
cle. Lyczkowski, R.W.; Bouillard, J.; Gidaspow, D. (Ar- 
gonne National Lab., IL (USA); Illinois Inst. of Tech., Chi- 
cago (USA). Dept. ‘of Chemical Engineering). 1986. Con- 
tract W-31109-ENG-38. 5p. NTIS, PC A02. File Number 
DE87004760. 

From International heat transfer conference; San Francisco, 
CA, USA (17 Aug 1986). 

Bubble and solids motion in a two-dimensional rectangular 
fluidized-bed having a high speed central jet with a rectangular ob- 
stacle above it and secondary air flow at minimum fluidization have 
been computer modeled. Computer generated motion pictures have 
been found to be necessary to analyze the computations since there 
are such a large number of time-dependent complex phenomena dif- 
ficult to comprehend otherwise. Comparison of the computer gen- 
erated motion pictures with high speed motion pictures of a flow 
visualization experiment reveal good agreement. 


17789 (DOE/FE—0077) Comprehensive report to Con- 
gress: Clean Coal Technology program: Advanced cyclone 
combustor with integral sulfur, nitrogen and ash control. 
(USDOE Assistant Secretary for Fossil Energy, Washing- 
ton, DC). Feb 1987. 36p. NTIS, PC A03/MF A011; 1; GPO 

File Number DE87005804. 

The proposed project is to demonstrate the performance, re- 
liability, and suitability of the advanced, air-cooled, slagging cy- 
clone combustor, developed by Coal Tech Corporation, in retrofit 
applications. The size of the combustor used in this project is di- 
rectly suitable for some industrial boilers. However, additional 
scale-up to 100 million Btu/hour is necessary for use in larger boil- 
ers. This project will also confirm scale-up parameters; and, thus, 
the design for larger combustors, making the need for a separate 
demonstration of the 100 million Btu/hour unit unlikely. One differ- 
ence between the Coal Tech unit and other combustors is the air 
cooling that promotes a higher wall temperature in the Coal Tech 
unit and affects the slag properties and sulfur emissions capture by 
the injected limestone. Another difference is the direction of coal 
injection that contributes to cyclonic action to enhance particle re- 
tention. Other combustors use water cooling and axial injection. 
Air cooling considerably simplifies the problem of combustor heat 
loss by also using the cooling air as combustion air. Unlike the Coal 
Tech unit, some slagging combustors allow the ash and reacted 
limestone to exit with the combustion gases. The use of this latter 
type of combustor in oil-fired boiler applications requires a large 
vessel for particle capture at the combustor exit. This doubles the 
length of the combustor, a feature that is undesirable, particularly 
in boiler retrofit applications where there is limited space. 


17790 (DOE/MC/20334—2256) Deposition control using 
transpiration: Final report. Kozlu, H.; Louis, J.F. (Massachu- 
setts Inst. of Tech., Cambridge (USA). Dept. of Aeronautics 
and Astronautics). Nov 1986. Contract AC21-83MC20334. 
46p. NTIS, PC A03/MF A0O1; 1; GPO Dep. File Number 
DE87001051. 

An experimental and theoretical study of deposition of small 
particles is presented to evaluate the concept of transpiration as a 
deposition control strategy. The application of this work is the con- 
trol of the deposition of small particles (0.5 to 3 ym) in turbines 
burning fuels derived from coal. The study is carried out in a wind 
tunnel facility containing a flat porous transpired section. Similar 
flows and particle motions are achieved by choosing the proper 
Reynolds and Stokes numbers representative of the conditions 
found in industrial gas turbines. Measurements of the velocity pro- 
files were conducted for high injection rates (1.5% < F < 3%). A 
theory developed for the transpired turbulent boundary layer, 
which is described by an “outer boundary layer” entraining the 
transpired flow for large injection rates, agrees well with the exper- 
imental data. Concentration profiles of glass particles of both very 
narrow and wide size distributions were conducted for different in- 
jection rates under isothermal conditions. The measurements indi- 
cate clearly the conditions under which transpiration can prevent 
the deposition of particles and they show the effect of particle size. 
The interaction between transpiration and the inertial impaction of 
particulates is determined in an experimental set-up using an identi- 
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cal inclined transpired plate. Using the experimental data, the effect 
of the density of particles on concentration profiles is predicted. 
Present study also provides a clear insight into the turbulent diffu- 
sion of particles for a Stokes number of between 1 and 3.5 (and a 
turbulent Schmidt number range of 2 to 6). The turbulent Schmidt 
numbers obtained from the measurements are in agreement with the 
theoretical prediction of Tchen. 26 refs., 25 figs. 


17791 (DOE/PC/70764—T8) Effect of in-situ heat treat- 
ment on char reactivity: Quarterly report for the period Octo- 
ber 1986-December 1986. Basak, A.K.; Essenhigh, R.H. 
(Ohio State Univ., Columbus (USA). Dept. of Mechanical 
Engineering). Feb 1987. Contract FG22-84PC70764. 1p. 
NTIS, PC A02/MF AOi; 1; GPO Dep. File Number 
DE87005653. 

For the period October 1 through December 31, work car- 
ried out was in the following areas: (1) hot experiments to deter- 
mine burnout times using Kentucky (Shell) Coal and Battelle Coal 
at different operating conditions; and (2) cold flow tracer tests 
using CO as the tracer to determine backmix characteristics. For 
the burnout experiments a total of eleven (11) runs were carried 
out, at different air and fuel flow rates. The analyses of these results 
show that the efficiency is about 70% for the Kentucky Coal and 
60% for Battelle Coal at the secondary air injection level. This, 
therefore, leads us to believe that there is some char combustion 
even in the oxygen deficient primary region. A few particle size 
distribution tests on the char samples collected from the primary 
region support this belief. Therefore, all the results of the previous 
experiments are being re-evaluated at present. This report, there- 
fore, does not contain any results of our hot runs in the high inten- 
sity mixing furnace. For the backmixing characteristics we changed 
over from using Helium as the tracer gas to CO, because of better 
and faster response with CO. Also the repeatibility of the experi- 
ments increased with CO as tracer. We have been able to generate 
curves showing the change in backmix area with secondary air 
flow. Work is also in progress to generate the particle size distribu- 
tion in the reactor from the initial distribution in the feed and the 
reaction rates. 3 figs., 2 tabs. 


17792 (LTKK-EN-B—46) Desulfurization of hot flue 
gases, preliminary study. Kinni, J.; Ruottu, S.; Sarkomaa, P. 
(Lappeenrannan Teknillinen Korkeakoulu (Finland). Ener- 
giatekniikan Laitos). 1986. 75p. (In Finnish). NTIS (US 
Sales Only), PC A04/MF A0O1. File Number DE87751119. 

The purpose of this study has been to survey emissions of 
sulfur and desulfurization in combustion of solid fuel, especially in 
coal combustion. Especially absorption of sulfur oxides in a calcium 
fluidized bed has been studied and experimental tests have been 
made on that. Desulfurization can take place before combustion, 
during combustion or in the combustion flue gases. The most prom- 
ising method for reducing the emission seems to be fluidized bed 
combustion. 


17793 (NZERDC—133) Alternative coal combustion sys- 
tems. Johnston, K.C.; Martin, C.G. (New Zealand Energy 
Research and Development Committee, Auckland). Aug 
1986. 102p. NTIS. 

This report reviews the state of the art of systems used for 
coal combustion, as applicable to the scale of New Zealand indus- 
try. Very large utility power station boiler plants are not consid- 
ered. Combustion systems are classified by the arrangement used to 
bring the fuel and combustion air into contact, namely: fixed and 
moving grates with under, over and sideways feed of coal; fluid 
bed reactors of the bubbling and fast types; entrained reactors using 
pulverized coal; and cyclone reactors. Each type of combustor is 
considered as part of the total combustion system consisting of re- 
actor, fuel feeding and metering means, ash and clinker removal 
means, and means for control of atmospheric pollution by the ex- 
haust gases. The heat user and heat transfer system are not consid- 
ered other than directly in relation to their effect on combustion. 
Current New Zealand practice is reviewed critically, based on a 
large sampling survey of coal-using plants, and searches of the liter- 
ature including the International Energy Agency database. A sum- 
mary of the New Zealand survey, which included visits to plants 
using in total over half of the coal burned in the country (excluding 
utility power stations), is given as an appendix. A number of rele- 


vant original computer programs covering combustion stoichiome- 
try and flue gas cleaning are appended. 40 references. 


17794 (NZERDC-P—105) Intermittently-fluidised grate. 
Toynbee, P.A. (New Zealand Energy Research and Devel- 
opment Committee, Auckland). May 1986. 17p. NTIS. 

The concept of the intermittently-fluidised grate, where 
burning sub-bituminous coal fines are moved along a slightly-in- 
clined grate by intermittent bursts of increased primary air which 
cause transient fluidisation of the fuel bed has been investigated by 
the Coal Research Association under a New Zealand Energy Re- 
search and Development Committee contract. The report suggests 
that the method offers promise as a practical method of using sub- 
bituminous coal fines as boiler fuel. 


17795 The autoignition and combustion of coal-water 

slurry under simulated diesel engine conditions. Siebers, 

D.L.; Dyer, T.M. (Combustion Applications Div., Sandia 

National Labs., Livermore, CA 94550). Journal of Engineer- 

ing 5” Gas Turbines and Power; 108: No. 4, 654-660(Oct 
986). 

The combustion characteristics of a coal-water slurry spray 
were examined under diesel engine conditions. A two-stage com- 
bustion process was used to simulate the diesel engine conditions in 
a constant-volume combustion bomb. The combustion characteris- 
tics investigated were ignition delay, ignition site, combustion de- 
velopment, combustion duration, and combustion completeness. 
The results show that the ignition delay of the coal-water slurry 
fuel is temperature and pressure dependent. Also, the coal slurry ig- 
nition delay is approximately a factor of five longer and the energy 
release rate is significantly slower in comparison to the ignition 
delay and energy release rate for conventional No. 2 diesel fuel. 


17796 Photofragment fluorescence as an analytical tech- 
nique: Application to gas-phase alkali compounds. Oldenborg, 
R.C.; Baughcum, S.L. (Chemistry Division, Los Alamos 
National Laboratory, Los Alamos, New Mexico 87545). AIP 
(American Institute of Physics) Conference Proceedings; 146: 
No. 1, 632-633(15 Aug 1986). (CONF-851185—). 

From International laser science conference; Dallas, TX, 
USA (18 Nov 1985). 

Photodissociation of gas-phase compounds using a laser at 
suitably short ultraviolet wavelengths can produce electronically 
excited photofragments. Detection of fluorescence from these excit- 
ed fragments, particularly atomic fragments, allows sensitive and 
quantitative density measurements while signal strength as a func- 
tion of dissociation laser wavelength allows differentiation between 
compounds that yield the same photofragment. Application of the 
technique to the detection of gas-phase alkali compounds is dis- 
cussed and the results of experiments to detect sodium and potassi- 
um chlorides is presented. 


17797 Experimentally determined overall burning rates of 
pulverized-coal chars in specified O/sub 2/ and CO/sub 2/ 
environments, Mitchell, R.E.; Madsen, O.H. (Sandia Nation- 
al Labs., Livermore, CA). pp 3 of Proceedings of the 21st 
symposium (international) on combustion. Pittsburgh, PA; 
Combustion Institute (1986). (CONF-860804—). 

From 21. international symposium on combustion; Munich, 
F.R. Germany (3 Aug 1986). 

Measurements of the size, temperature and velocity of indi- 
vidual pulverized-coal char particles were used to determine the 
overall burning rates of particles flowing in gaseous environments 
of specified O/sub 2/ and CO/sub 2/ contents. The overall burning 
rates of the char particles were found to be essentially unaffected 
by the carbon dioxide content of the ambient gas. The chemical re- 
action rate coefficients determined in gaseous environments of fixed 
CO/sub 2/ levels, but varying O/sub 2/ levels exhibited similar 
temperature-dependencies when the single film model of a burning 
carbon particle was employed. For the bituminous coal used, the 
apparent activation energy (20,000 cal/mole) determined for the C- 
O/sub 2/ heterogeneous reaction was in the range expected for 
burning limited by the combined effects of pore diffusion and the 
intrinsic chemical reactivity of the particle material. Although not 
definitive, the results support the single film model with CO as the 
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sole heterogeneous reaction product for coal chars burning under 
typical pulverized-coal combustion conditions. The results indicate 
that in order for the double film model to be applicable, the reac- 
tion order with respect to the CO/sub 2/ concentration must be 
zero for the gasification reaction. 


17798 Pollution control in fluidized bed combustors. 
Brown, R.C. (Dept. of Mechanical Engineering, Iowa State 
Univ., Ames, IA 50011). pp 98-108 of Fossil fuels utiliza- 
tion. Environmental concerns. Markuszewski, R.; Blaustein, 
B.D. Washington, DC; American Chemical Society (1986). 
(CONF-850417—). 

From 189. national meeting of the American Chemical Soci- 

ety; Miami, FL, USA (28 Apr 1985). 

Careful "design of flui bed combustion systems can 
reduce the deleterious emissions associated with coal combustion. 
The expense of post-combustion removal of SO/sub 2/ is eliminat- 
ed by employing limestone sorbent for bed material. SO/sub 2/ re- 
leased from coal in the bed is readily absorbed due to the high 
probability of gas-solid contact. The low combustion temperature 
employed in FBC for good sorbent utilization also suppress thermal 
NO/sub x/ emissions. Emissions associated with fuel nitrogen can 
be controlled by changes in operating conditions, staged combus- 
tion, or injection of ammonia. Particles elutriuted from fluidized 
beds, resulting in both poor combustion efficiency and emission of 
noxious pollutants if not controlled, are captured by cyclones, 
fabric filters, and electrostatic precipitators. The low temperatures 
of FBC reduce volatilization of alkaline compounds associated with 
corrosion problems in fossil fuel boilers. Despite the enormous ad- 
vantages of FBC in emission control, several problem areas remain 
to be solved. 


17799 Organic compounds from coal combustion. Junk, 
G.A.; Richard, J.J.; Avery, M.J.; Vick, R.D.; Norton, G.A. 
(Ames Lab., Iowa State Univ., Ames, IA 50011). pp 109-123 
of Fossil fuels utilization. Environmental concerns. Markus- 
zewski, R.; Blaustein, B.D. Washington, DC; American 
Chemical Society (1986). (CONF-850417—). Contract W- 
7405-ENG-82. 

From 189. national meeting of the American Chemical Soci- 
ety; Miami, FL, USA (28 Apr 1985). 

Organic compounds in the various effluents from the effi- 
cient combustion of coal at power plants do not appear to be an 
environmental problem. This conclusion is based on interpretation 
of results obtained during a four-year study of samples of stack gas 
and fly, grate and stack ashes from the combustion of coal alone 
and of mixtures of coal and refuse-derived fuel. Dioxins and furans 
were not present in these samples at the detection limit of 10 parts 
per trillion. Alkanes, chlorinated benzenes, polychlorinated bio- 
phenyls, polycyclic aromatic hydrocarbons, aliphatic acids and 
other miscellaneous compounds were identified, but the amounts 
were below those reported for ambient urban air. These low levels 
of organic compounds are obtained only under steady state condi- 
tions of high combustion temperature, excess oxygen, small fuel 
particles and sufficient residence time. The waters from the sluicing 
of the fly ash and grate ashes to settling ponds were also analyzed. 
The results of these analyses and separate adsorption and leaching 
experiments were used to conclude the fly and grate ashes were not 
a probable source of organic contamination of ground and surface 
waters. 


17800 Chemical reactivity of polycyclic aromatic com- 
pounds adsorbed on coal stack ash. Garrison, A.A.; Yokley, 
R.A.; Engelback, R.J.; Wehry, E.L.; Mamantov, G. (Dept. 
of Chemistry, The Univ. of Tennessee, Knoxville, TN 
37996). pp 325-331 of Fossil fuels utilization. Environmental 
concerns. Markuszewski, R.; Blaustein, B.D. Washington, 
DC; American Chemical Society (1986). (CONF-850417—). 

From 189. national meeting of the American Chemical Soci- 
ety; Miami, FL, USA (28 Apr 1985). 

The photochemical reactivity of anthracene, phenanthrene, 
pyrene, benzo[a]pyrene, and benz[a]anthracene is examined. Each 
aromatic hydrocarbon was adsorbed onto the surface of each of a 
variety of coal stack ashes. The reactivity of each hydrocarbon was 
also studied on a variety of model adsorbents. All hydrocarbons are 
observed to be less photoreactive on coal ash surfaces than when 
adsorbed on alumina, silica, or glass surfaces. Different coal ashes 
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stabilize poly-cyclic aromatic hydrocarbons to phototransformation 
with differing efficiencies. The role of the chemical composition of 
coal ashes (especially carbon and iron content) and physical proper- 
ties of the ashes (especially color) is discussed. 


17801 Sorbent and leachate characteristics of fly ash. 
Liskowitz, J.W.; Trattner, R.B.; Grow, J.M.; Sheih, M.S.; 
King, J.A.; Kohut, J.; Zwillenberg, M. (Industry/Univ. Co- 
operative Center for Research in Hazardous and Toxic Sub- 
stances, New Jersey Institute of Technology, Newark, NJ 
07102). pp 332-343 of Fossil fuels utilization. Environmental 
concerns. Markuszewski, R.; Blaustein, B.D. Washington, 
DC; American Chemical Society (1986). (CONF-850417—). 

From 189. national meeting of the American Chemical Soci- 
ety; er FL, USA (28 Apr 1985). 

Coals from ten different mines were burned under monitored 
conditions in three different types of coal fired utility boilers in 
order to determine the influence of coal composition and boiler 
combustion conditions on the leaching and sorbent characteristics 
of the fly ash produced. The leaching and removal exhibited by the 
fly ashes with regard to pH, Cd, Sn, Ni, Pb, Mo, Cu, Fe, Cr, Zn, 
Mn, As and organics were examined. Results indicate that the 
leachable elements are contained to some extent within a water 
soluble component in low and high fusion fly ashes. The leachable 
amounts of each element are in general related to the bulk composi- 
tion of the elements in the coal from which the fly ash is produced 
and the size of the fly ash particles. Boiler temperatures also influ- 
ence the leachable amounts of elements in low fusion fly ashes. 
Aqueous washing of the fly ash provides a sorbent with the capac- 
ity to remove the elements in amounts in excess of that originally 
leached. The sorbent characteristic of fly ash is favored by combus- 
tion temperatures that lead to the fusion of the fly ash during its 
formation and the time it remains in the fused state. No correlation 
could be established between the sorbent characteristic of the fly 
ashes and their bulk major, minor, trace elemental compositions and 
the particle size of the fly ash particles. Only the carbon content of 
the fly ash could be related to its organic removal properties. 


0150 Marketing And Economics 
REFER ALSO TO CITATION(S) 18384, 18386, 18387, 18402 


17802 (NP—7751115) Study on technical and economical 
marketing possibilities of peat pellets. Vitikka, A.; Kalmari, 
A. (Ekono, Helsinki (Finland)). 15 Apr 1986. 65p. (In Finn- 
ish). NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE87751115. 

This report studies the market potential of peat pellets with 
regard to the technical and economic aspects, in building heating 
and as additional fuel in district heating in 1986. The estimated 
technical use potential is based on the annual renovation needs of 
oil firing systems. The market potential has been valued according 
to the marginal prices of pellet firing. In the size classes of over 
100,000 t, exists on the average at FIM 200/t as factory pellets and 
at FIM 150/t as field pellets. As additional fuel in district heating 
the competetiveness of pellets is nearby equally poor. On the basis 
of the pellet production reports of the last few years it is possible to 
estimate that the price for factory pellets would be FIM 500 - 600/t 
and for field pellets FIM 350 - 450/t. At the above prices the 
market potential for peat pellets would be about 20,000 t, primarily 
in the class of 50 kW. The 20% rise in light fuel oil prices would 
increase the potential by about 50,000 tons, and the corresponding 
reduction would bring the potential to nil. In view of the peat 
pellet production, this report shows that the present production ca- 
pacity will be adequate for a few years even though the light fuel 
oil price should rise from the present level. 


17803 (NP—7751382) Organisation of German Coal Im- 
porters. Annual report 1985. (Verein Deutscher Kohlenim- 
porteure e.V., Hamburg (Germany, F.R.)). 1986. 99p. (In 
German). NTIS (US Sales Only), MF A0O1. File Number 
DE87751382. 

The organisation emphasizes mainly the continuing favoura- 
ble prices of imported coal during the time covered by the report. 
The prices are said to adjust themselves to the dropping prices of 





01 COAL AND COAL PRODUCTS 
0150 Marketing And Economics 


mineral oil and natural gas. In 1985, the imports in hard coal and 
coke increased by nearly 1.1 million tons, 11% resp., to 10.7 million 
tons. Hard coal imports from third countries increased by nearly 1 
million ton to appr. 8.7 million tons. In 1985, the deliveries to the 
public power supply industry could be increased by 8% while the 
sales of imported coal to the producing branches of industry could 
be increased by appr. 20%. In order for the low-price imported 
coal to continue its contribution to energy supply, the organisation 
hopes that the restrictions in the application of imported coal will 
be loosened, not only for power generation, but also on the heat 
market. The determined contingency frame could be used only to 
58% in 1985. 


17804 (SPKUS—1985-9) Coal market. Structure and 
prices. (Statens Pris- och Kartellnaemnd, Stockholm 
(Sweden)). Mar 1985. 50p. (In Swedish). NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE87751084. 

This report gives an account of the development of the 
Swedish coal market. It describes factors affecting the Swedish 
import prices of coal, the prices paid by different customers and the 
size of the spot-market relative the total market. The international 
coal trade 1983-1984 is elucidated. (BoK). 
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REFER ALSO TO CITATION(S) 17756, 17763, 19230 


17805 (PNL—6140) Development and evaluation of su- 
percritical fluid chromatography/mass spectrometry for polar 
and high-molecular-weight coal components: Technical 
progress report for the period October 1, 1985 - September 


30, 1986. Chess, E.K.; Kalinoski, H.T.; Wright, B.W.; 
Smith, R.D. (Pacific Northwest Lab., Richland, WA 
(USA)). Feb 1987. Contract AC06-76RL01830. 43p. NTIS, 


PC A03/MF AO!1; 1; GPO Dep. File Number DE87006602. 

Technical progress toward the programmatic goals of devel- 
oping and evaluating SFC/MS for the analysis of higher-molecular- 
weight compounds was made in the following areas: Studies have 
been conducted to characterize the requirements for and to facili- 
tate the transfer of thermal energy to the capillary flow restrictor 
region. Such studies have resulted in a new interface probe design 
which allows better transport of higher molecular weight, less vola- 
tile compounds decreasing the mass discrimination at the supercriti- 
cal fluid chromatograph mass spectrometer interface region. Cali- 
bration of the magnetic sector mass spectrometer to 1400 daltons 
has been developed. A digital syringe pump controller, interfaced 
to an Apple Ile computer allows much finer and more reproducible 
control of the pressure (density) of the supercritical fluid mobile 
phase. Nonpolar supercritical fluid mobile phases have been modi- 
fied by the addition of small amounts of polar fluids to create fluids 
with higher solvating powers than, but with similar operating pa- 
rameters. An in-depth knowledge of the fluid behavior is required 
for successful utilization of these modified fluids. Polar-modified 
fluids have been used with three types of supercritical fluid intro- 
duction to the mass spectrometer: direct fluid injection, supercriti- 
cal fluid chromatography, and supercritical fluid extraction. Capil- 
lary columns evaluated for stability indicated that our present meth- 
ods for preparing columns are sufficient, for many of the stationary 
phase and supercritical fluid combinations tested, to create columns 
that can be used successfully with supercritical fluid chromatogra- 
phy. 9 refs., 11 figs. 


17806 (TNO-HMT-R—85-156) In vitro cytotoxicity test- 
ing of coal fly ash and coal dust samples for bovine alveolar 
macrophages. Hooftman, R.N.; Arkesteijn, C.W.; Roza, P. 
(Hoofdgroep Maatschappelijke Technologie TNO, Apel- 
doorn (Netherlands)). Jul 1985. 20p. (In Dutch). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE87751596. 

The in vitro cytotoxicity of a number of coal fly ash samples 
and coal dust samples was investigated for bovine alveolar macro- 
phages. Lavaged macrophages were exposed in tissue culture tubes 
to a suspension of the particles. Cell survival, their capacity to 
phagocyte latex beads, and release of the enzyme lactate dehydro- 
genase were used as test parameters. The samples investigated 
were: stack ash samples and samples from the electrostatic filters of 


a pulverized coal combustion power plant, bag filter ash samples 
from the TNO fluidized test installation (AFBB), fly ash samples 
from the Mount St. Helens volcano eruption and three coal dust 
samples derived from different coal types. The filter ashes from the 
power plant and from the AFBB-installation showed no differences 
in toxicity. Effects on cell survival and phagocytic capacity were 
small. The activity of the enzyme lactate dehydrogenase was a 
more sensitive test parameter than cell survival in experiments with 
stack ash. The Mount St. Helens volcano ash was not toxic for al- 
veolar macrophages. The results obtained are comparable with 
those for inert material. The coal dust samples differed from each 
other in cytotoxicity. The observed effects depended on the coal 
type and of the size of the particles. 13 refs. 
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REFER ALSO TO CITATION(S) 17764, 17776 
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17807 (NP—7751071) Petroleum-related R and D activi- 
ties at Risoe. (Risoe National Lab., Roskilde (Denmark)). 
Jan 1986. 33p. NTIS (US Sales Only), PC A03/MF AOl. 
File Number DE87751071. 

Risoe is a national research laboratory with energy supply 
and supporting technology as a major research area. Petroleum re- 
search and engineering are relatively new disciplines in Denmark 
but fast growing with the exploration and exploitation of oil and 
gas resources in the Northe Sea. Risoe has utilized its well-estab- 
lished scientific capabilities to develop expertise within several pe- 
troleum-related areas of use to authorities, oil companies and supply 
industry. A technical presentation of research and services devel- 
oped includes the following activities: Geochemical Analysis, Hy- 
drocarbon Characterization, Reservoir Simulation, Geological- 
Mathematical Models, Oil/gas Two-Phase Flow, Mechanical Prop- 
erties of Offshore Steels, Risk and Reliability Assessment, Process 
Plant Simulation. 


17808 The role of materials: Priorities. Weir, J.R. Jr. 
(Oak Ridge National Lab., Oak Ridge, TN). pp 13-14 of 
Materials for future energy systems. Metals Park, OH; 
American Society for Metals (1984). (CONF-840570—). 
Contract AC05-840R21400. 

From American Society for Metals materials for future 
energy systems conference; Washington, DC, USA (1 May 1984). 

The energy problem in this country is clearly our depend- 
ence on imported oil. By examining the amounts of oil used in the 
various end-use sectors it is possible to set priorities on the alterna- 
tives available to reduce consumption. The transportation sector 
consumes about half the total U.S. oil use. Significant reduction in 
use can be attained by reducing vehicular weight and windage and 
increasing engine efficiency. All of these present challenges to the 
materials community. Industrial and residential consumers and utili- 
ties use the remaining half, and materials can play a role in reduc- 
ing the consumption. This discussion provides a transition from the 
issues discussed in the Plenary Session to those in the sessions on 
Materials Problems and Performance in Future Energy Systems. 
The papers in this conference show that materials-related problems 
exist in virtually all future energy systems, so an importance rank- 
ing of energy systems is needed to determine the most important 
materials problems to solve. 


0202 Geology And Exploration 
REFER ALSO TO CITATION(S) 17831 


17809 Influence of clay-sized particles on seismic velocity 
for Canadian Arctic permafrost. King, M.S. (Lawrence 
Berkeley Lab., CA). Condon Journal of Earth Sciences; 21: 
No. 1, 19-24(1984). 

Seismic-wave velocities have been measured on 37 uncon- 
solidated permafrost samples as a function of temperature in the 
range -16 to +5 C. The samples, taken from a number of locations 
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in the Canadian Arctic islands, the Beaufort Sea, and the Macken- 
zie River valley, were tightly sealed immediately upon recovery in 
several layers of polyethylene film and maintained in their frozen 
state during storage, specimen preparation, and until they vere 
tested under controlled environmental conditions. During testing, 
the specimens were subjected to a constant hydrostatic confining 
stress of 0.35 MPa (50 psi) under drained conditions. At no stage 
was a deviatoric stress applied to the permafrost specimens. The 
fraction of clay-sized particles in the test specimens varied from 
almost zero to approximately 65%. At temperatures below -2 C the 
compressional-wave velocity was observed to be a strong function 
of the fraction of clay-sized particles, but only a weak function po- 
rosity. At temperatures above 0 C the compressional-wave velocity 
was observed to be a function only of porosity, with virtually no 
dependence upon the fraction of clay-sized particles. Calculation of 
the fractional ice content of the permafrost pore space from the 
Kuster and Toksoez theory showed that for a given fraction of 
clay-sized particles the ice content increases with an increase in po- 
rosity. It is concluded that the compressional-wave velocity for un- 
consolidated permafrost from the Canadian Arctic is a function of 
the water filled porosity, irrespective of the original porosity, clay 
content, or temperature. 17 references, 9 figures, 1 table. 
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17810 (BMFT-FB-T—86-095) Collapse resistance of oil- 
field tubing and casing for maximum diameter up to 7”. Final 
report. Marx, C.; Koithan, T. (Bundesministerium fuer Fors- 
chung und Technologie, Bonn (Germany, F.R.); Technische 
Univ. Clausthal, Clausthal-Zellerfeld (Germany, F.R.). Inst. 
fuer Tiefbohrtechnik, Erdoel- und Erdgasgewinnung). Dec 
1986. 86p. (In German). NTIS (US Sales Only), PC A05/ 
MF AO1. File Number DE87751368. 


The report is concerned with the following fields of activity: 
The effect of additional external pressure loads on the collapse re- 
sistance of oil field piping: For simulating the load on casing from 


plastic rock strata, additional external pressure loads up to 1220 bar 
have been imposed via an annular packer sleeve. Collapse and in- 
ternal pressure resistance of composite pipe-in-pipe systems: Com- 
posite pipe-in-pipe systems can be employed for securing wells in 
plastic strata. The collapse and internal pressure resistance of ce- 
mented 5”-7" pipe-in-pipe combinations have been investigated. An 
analytical method has been developed. The collapse strength of 
special-purpose materials for oil field piping, such as AF 22, MW 
Cr-13 and MW 2832/100, has been determined experimentally. The 
impairment of the collapse resistance has been determined on a 
large number of casing specimens subjected to corrosion damage 
and operational stress. A new test program has been designed for 
investigating gas-tight thread concentrations. Combined loads from 
tension, external pressure, internal gas pressure, bending stress, and 
temperature fluctuation are taken into account. The test program 
can be substituted for the elaborate API test program (Rec. Prac. 
37 C). (orig./MOS). With 12 refs., 10 tabs., 39 figs. 


17811 (DOE/BC/10844—5) Associative polymers for 
mobility control in enhanced oil recovery: First annual report 
for the period October 1985-October 1986. McCormick, 
C.L.; Hester, R.D. (University of Southern Mississippi, Hat- 
tiesburg (USA). Dept. of Polymer Science). Feb 1987, Con- 
tract AC19-85BC10844. 267p. NTIS, PC A12/MF AOI; 1; 
GPO Dep. File Number DE87001218. 

Research during FY-86 has been centered on synthesis, char- 
acterization, and rheology of copolymers of acrylamide (AM) with 
analogs of 3-acrylamido-3-methylbutanoate (AMB). Emphasis 
during the initial phase of this work has been directed toward 
placement of hydrophobic substituents along the polymer backbone 
which would allow intermolecular associations to occur at low 
polymer concentration. Comparisons of N-substituted AMB and un- 
substituted copolymers prepared under a previous grant are being 
made. Of special interest are the viscosity behavior and the electro- 
lyte tolerance. Rheological, potentiometry, and ion binding studies 
of the substituted models indicate less tolerance to calcium ions 
than the NaAMB/AM system and support the proposed intramole- 
cular chelation we suggested previously (DOE/BC/10321-20). So- 
lution behavior has been studied as a function of microstructure and 
molecular weight for N-substituted AMB/AM copolymers utilizing 
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potentiometry, turbidimetry in conjunction with C-13 NMR and 
low angle laser light scattering. N-propyl-substituted NaAMB/AM 
copolymers have shown surfactant-like characteristics including the 
ability to emulsify hydrocarbons and greatly enhance solution vis- 
cosity in aqueous solution. Further studies on these and other N- 
substituted acrylamido systems are planned for FY-87. We have 
continued to advance our EOR polymer characterization capability. 
A new variable angle laser light scattering apparatus has been de- 
signed and is presently being assembled. In the past, we were re- 
stricted to a technically obsolete low angle laser light scattering 
spectrophotometer. The new scattering device should provide a 
much higher signal to noise ratio, and thus, provide more accurate 
EOR polymer characterization. 


17812 (IFP—34-334) Numerical Study of Enhanced Oil 
Recovery by Chemical Flooding in Two-Dimensional Porous 
Media. Yuan, S. (Institut Francais du Petrole (IFP), 92 - 
Rueil-Malmaison). Jun 1986. 146p. (In French). NTIS (US 
Sales Only), MF A01. File Number DE87751509. 

This thesis describes the construction of a numerical model 
for processing problems of recovering the hydrocarbons in a 
porous formation by flooding with microemulsions, polymer solu- 
tion and water. This model takes into consideration the essential 
phenomena (convection, diffusion, mass exchanges between fluid 
phases and exchanges among fluids and the porous solid) and suffi- 
ciently varied boundary conditions for simulating different applica- 
tions. It simulates multiphase flows in geometrically diverse media 
(transverse cross-section with possibility of dip, horizontal or in- 
clined plane). Each phase is a mixture of several components. The 
choice of the time-step and the correction for numerical dispersion 
have been closely analyzed to ensure the numerical stability of the 
solutions, to economize machine time and to increase computing ac- 
curacy. The time-step is chosen automatically from a control of 
mass flux variations in different blocks between two successive 
times and is checked by a stability condition. Numerical dispersion 
is corrected by the updating of convective fluxes at the outlet of 
each block. The solutions obtained were used to analyze different 
oil gathering mechanisms and to investigate the sensitivity of the es- 
sential parameters of the recovery process. The model was tested 
under conditions close to industrial reality. 32 refs. 


17813 (IFP—34-368) Dispersion of a surfactant micellar 
solution during migration in a porous medium. Morelon, I 
(Institut Francais du Petrole (IFP), 92 - Rueil-Malmaison). 
May 1986. 164p. (In French). NTIS (US Sales Only), PC 
A08. File Number DE87751508. 

In this thesis the efficiency of enhanced oil recovery by in- 
jection of a solution of surfactant is studied. The aim is to compare 
dispersion of surfactant micellar solutions to a simple solute disper- 
sion. A pure anionic surfactant (sodium 4-dodecyl benzene sulfon- 
ate) is used. An experimental study in a capillary tube in Taylor 
conditions shows that micellar solution dispersion is similar to a 
simple solute dispersion excepted if NaCl is present because cou- 
pled diffusion between sodium chloride and surfactant occurs. An 
experimental study in a porous medium shows that dispersion of 
sodium 4-dodecyl benzene sulfonate is more important and increase 
with surfactant concentration. Surfactant dispersion is 4 - 10 times 
more important than NaCl dispersion for concentration varying 
from 1 to 17 g/l. Dispersion is lowered by addition of an electro- 
lyte. There is no diffusion between salt and surfactant in a porous 
medium probably because it is masked by other phenomena. 


17814 (NIPER—216) Emulsion steam blocking processes: 
Final report. French, T.R. (National Inst. for Petroleum and 
Energy Research, Bartlesville, OK (USA)). Feb 1987. Con- 
tract FC22-83FE60149. 55p. NTIS, PC A04/MF AOl1; 1; 
GPO Dep. File Number DE87001220. 

Emulsion blocking experiments were conducted in cores, 
sandpacks, a slimtube, and two types of micromodels. The reservoir 
materials tested were predominantly from the Kern River, Califor- 
nia, field. The best (and most cost-effective) emulsification agent for 
the Kern River crude oil was sodium hydroxide, although one cati- 
onic surfactant was also extremely effective. In situ emulsification 
also proved effective, but the exact mechanisms responsible for in- 
cremental oil production are difficult to quantify because of the in- 
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creased mobilization of oil which results from lowered interfacial 
tension. Surfactants were screened for adsorption on the Kern 
River sand, and caustic was tested for reactivity (losses) with the 
sand. Sodium hydroxide loss was less than expected, presumably 
because of the low clay content of the Kern River sand. Surfactant 
adsorption was similar to that measured on crushed Berea sand- 
stone. 38 refs., 7 figs., 20 tabs. 


17815 (NIPER—217) Enthalpies of dilution of aqueous 
dodecyl- and tetradecyltrimethylammonium bromides from 
323 to 448 K and of aqueous sodium chloride from 349 to 498 
K: Topical report. Archer, D.G. (National Inst. for Petrole- 
um and Energy Research, Bartlesville, OK (USA)). Feb 
1987. Contract FC22-83FE60149. 7ip. NTIS, PC A04/MF 
A01; GPO Dep. File Number DE87001221. 

Enthalpies of dilution of aqueous dodecyltrimethylammon- 
ium bromide from 323 to 498 K, of aqueous tetradecyltrimethylam- 
monium bromide from 323 to 448 K, and of aqueous sodium chlo- 
ride from 349 to 448 K have been measured using a flow calorime- 
ter. The surfactant data are fitted using a nonlinear least squares 
minimization of a cubic splined surface. From these fits, changes in 
activity and osmotic coefficients with respect to temperature and 
also the relative apparent molar enthalpies and heat capacities may 
be calculated. Critical micelle concentration regions are obtained 
and compared to values obtained from conductance measurements. 
Pitzer’s ion-interaction equation is fitted to the sodium chloride 
data, and the calculated relative apparent molar enthalpies are com- 
pared to literature values. This comparison demonstrates a high 
degree of reliability of data produced by the Albert-Wood calorim- 
eter used in these studies. 44 refs., 18 figs., 10 tabs. 


17816 (NIPER—221) Design, construction, and operation 
of an apparatus to measure viscosity and screen factor of 
polymer solutions at high temperatures: Topical report. Gao, 
H.W. (National Inst. for Petroleum and Energy Research, 
Bartlesville, OK (USA)). Feb 1987. Contract FC22- 
83FE60149. 25p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE87001222. 

Water-soluble polymers for applications in harsh reservoirs 
(high-temperature, salinity, and hardness) for mobility control or 
profile modification are being developed and manufactured by 
many chemical companies. For screening the newly developed 
polymers, apparatuses that can be used to determine the rheological 
properties of polymers under simulated harsh reservoir conditions 
are needed. In FY86, a high-temperature apparatus was constructed 
for this purpose. It consists of a capillary viscometer for measuring 
the viscosity and a screen-factor viscometer for measuring the 
screen factor. This report describes the design, construction and op- 
erating procedures for this apparatus. The apparatus can be operat- 
ed at temperatures up to 392°F. Viscosities can be determined at 
shear rates from those encountered in the formation (0.1 to 10 
sec™') to those encountered in the near-wellbore region (greater 
than 500 sec™*). 15 refs., 4 figs., 3 tabs. 


17817 (NIPER—225) Rheological behavior of Pusher 500 
under a variety of chemical and thermal conditions: Topical 
report. Gao, H.W.; Lorenz, P.B.; Brock, S. (National Inst. 
for Petroleum and Energy Research, Bartlesville, OK 
(USA)). Feb 1987. Contract FC22-83FE60149. 50p. NTIS, 
PC A03/MF AOI; 1; GPO Dep. File Number DE87001224. 

This project is designed to provide information to under- 
stand and model the rheological behavior of polymers under a vari- 
ety of simulated reservoir conditions and to gain the knowledge of 
the fidelity with which external measurements characterize mobility 
behavior under changing conditions. The understanding and model- 
ing of the rheological behavior will lead to more effective use of 
polymers as mobility control agents in enhanced oil recovery proc- 
esses. This report describes the progress made on the study of the 
rheological behavior of a partially hydrolyzed polyacrylamide, 
Dow Pusher 500, under a variety of thermal and chemical condi- 
tions. The rheological properties being considered include shear 
viscosity, screen factor, and flow resistance in cores. To account 
for the rate effect, screen factors (constant head) were measured 
with a modified screen factor viscometer. Viscosity and screen 
factor data were correlated with flow rate, polymer concentration, 
and salt concentration. The empirical correlations developed were 
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then used to study the effects of alkali and temperature on these 
parameters. Flow resistance studies in a Berea core show that ap- 
parent viscosities in the low flow rate regime are lower than bulk 
solution viscosities and that viscoelasticity effects occur at a friction 
factor-Reynolds number product less than 1. Comparison of the 
theological behavior in the Berea sandstone core with that meas- 
ured outside the core shows that the effects of polymer and salt 
concentrations on the reduced apparent viscosity measured inside 
the core are similar to those on the reduced viscosity measured 
with a shear viscometer at low flow rates. The effects of these vari- 
ables on the viscoelastic increment to the apparent viscosity are 
similar to that on the screen factor at high flow rates. These corre- 
lations can be used to predict the flow resistance of hydrolyzed po- 
lyacrylamides in Berea sandstone cores. 38 refs., 19 figs., 6 tabs. 


17818 A technical note on measurement of viscous finger- 
ing in steam extraction of heavy oils. Wayland, J.R.; Lee, 
D.O. (Sandia National Labs., P.O. Box 5800, Albuquerque, 
NM). Jn Situ; 10: No. 4, 409-416(Dec 1986). 

The formation of stable viscous fingers in steam displace- 
ment of heavy oils in porous sandstone is investigated. Using a lab- 
oratory core 1.8 metres long and 10 cm in diameter the develop- 
ment of long fingers is monitored using a new electromagnetic 
technique. A description of this technique is given. It was found 
that large scale viscous fingers exist in steam extraction of heavy 
oils in a porous media. 
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17819 (FRNC-TH—2295) Effect of nature of supported 
metallic catalysts on formation of carbon deposits. Elassal, L. 
(Poitiers Univ., 86 (France)). 1983. 141p. (in French). NTIS 
(US Sales Only), PC A0O7/MF AOl. File Number 
DE87751514. 

Coking activity of Pt/Al/sub 2/O/sub 3/ catalysts used in 
oil refining and catalytic reforming is studied. Effect of rhenium, 
iridium, lead and sulfur additions are examined. Results show that 
coking activity of the different catalysts is proportional to dehydro- 
genation activity. Coking power of a hydrocarbon is defined by its 
capacity to give cyclopentadienic products (methane and benzene 
have a low cocking power but cyclopentane and cyclohexane have 
a high coking power at temperature over 450 deg C). Cyclopenta- 
dienic products polymerize either by a Diels-Alder reaction either 
by a cationic polymerization on acidic sites on catalyst support pro- 
ducing consolidated polyaromatic on the catalyst. 56 refs. 


0205 Products And By-products 
REFER ALSO TO CITATION(S) 18491 


17820 (AD-A—175115/5/XAB) Antimisting kerosene: 
evaluation of low-temperature performance. Final report, 
March 1983-December 1984, Parikh, P.; Yavrouian, A.; Pe- 
tersen, R.; Sarohia, V. (Jet Propulsion Lab., Pasadena, CA 
(USA)). Aug 1986. 52p. NTIS, PC A04/MF AO1. 

The low-temperature and freezing behavior of Jet A and 
AMK fuels was investigated in a 50-gallon capacity wing-tank sim- 
ulator. The fuel in the rectangular simulator was chilled from the 
top and bottom surfaces while the sides were thermally insulated. 
The evolution of a vertical temperature profile in the simulator was 
studied for Jet A and AMK fuels under nearly identical bottom- 
wall temperature histories. A small but noticeable difference be- 
tween the bulk-fuel thermal response of Jet A and AMK was ob- 
served with a slower response for AMK. Holdup measurements for 
AMK were slightly lower than those for Jet A. Rocking of the 
simulated wing tank did not significantly alter the cool down and 
freezing behavior. The performance of two boost pumps: one for 
the DC-10 and the other for the Cessna 441 aircraft, was evaluated 
with AMK fuel. For both pumps the performance deteriorated 
when switching from Jet A to AMK. This performance deteriora- 
tion was far more dramatic for the Cessna 441 boost pump than for 
the DC-10 boost pump. At low temperature (-30 C) the perform- 
ance of the DC-10 pump actually improved compared to ambient 
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temperature (20 C) performance. It deteriorated, however, for the 
Cessna 441 pump. 


0206 Health And Safety 
REFER ALSO TO CITATION(S) 19208 
0207 Marketing And Economics 


REFER ALSO TO CITATION(S) 18362, 18384, 18385, 18401 


17821 (CONF-861158—3) Penetration of unconventional 
oil into world markets. Trowbridge, L.D.; Reister, D.B.; 
Conopask, J.V.; Hicks, E. (Oak Ridge National Lab., TN 
(USA); Applied Management Sciences, Inc., Silver Spring, 
MD (USA); New England Power Service Co., Westbor- 
ough, MA (USA)). 1986. Contract AC05-840R21400. 11p. 
NTIS, PC A02. File Number DE87005512. 

From 8. North American International Association of 
Energy Economists conference: changing world energy economy; 
Cambridge, MA, USA (19 Nov 1986). 

The Unconventional Liquid Fuels Research and Develop- 
ment Analysis Modeling System (RAMSOIL) was developed as a 
scenario analysis tool providing a relatively simple framework for 
simulating long-term trends in the world oil market within which 
penetration of alternative synthetic and unconventional fuels may 
be studied. The model design emphasizes robustness, flexibility, and 
transparency; it is not intended to provide quantitative or short- 
term projections of future oil markets. RAMSOIL is implemented 
as a Lotus 123 spreadsheet on an IBM-PC. RAMSOIL is a supply/ 
demand partial equilibrium model of the world oil market (exclud- 
ing the internal interactions of countries with centrally-planned 
economies) for the 50-year period from 1980 to 2030. The supply of 
oil from 24 regional sources of conventional oil and 15 unconven- 
tional fuel technologies is balanced against estimated oil demand 
from three aggregate non-communist world regions to calculate 
world oil production and price projections. When the world oil 
price exceeds the cost of an unconventional source of oil, that 
source can penetrate the market at a rate determined by parameters 
governing production growth and technology availability. The evo- 
lution of production rates from each source is calculated using the 
resource-based Hubbert formulation with modifications made for 


OPEC behavior and unconventional fuel technology cost-effective- 
ness. 


17822 (DOE/EIA—0109(86/11)) Petroleum supply 
monthly, November 1986. (USDOE Energy Information Ad- 
ministration, Washington, DC. Office of Oil and Gas). 23 
Jan 1987. 108p. NTIS MF A0O1 - GPO; 2; GPO Dep. File 
Number DE87004813. 

Statistics are tabulated for US and foreign countries for No- 
vember 1986. 


0209 Environmental Aspects 


REFER ALSO TO CITATION(S) 18367, 19102, 19103 


17823 (CONF-870445—1) Practical monitoring of the 
short-term distribution of dispersed oils. Railsback, S.F.; Ro- 
billiard, G.A.; Mortenson, J.R. (Oak Ridge National Lab., 
TN (USA); Entrix, Inc., Walnut Creek, CA (USA); Clean 
Bay, Concord, CA (USA)). 1987. Contract AC05- 
840OR21400. 2ip. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87002187. 

From Oil spill conference; Baltimore, MD, USA (6 Apr 
1987). 

" An experimental program for monitoring the short-term dis- 
tribution and concentration of chemically dispersed oil slicks has 
been developed for Clean Bay, the San Francisco area oil spill 
cleanup cooperative. The methods used in the program are experi- 
mental and still under development. The objectives of the program 
are to (1) document the surface area and volume of water affected 
by dispersed oil, (2) estimate the effectiveness of the dispersant, (3) 
determine the peak and (4) the range of oil-dispersant concentra- 
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tions in the affected water. Additional objectives that may be at- 
tained if field conditions are acceptable are to: (5) estimate the rate 
at which oil disperses downward, and (6) estimate what fraction of 
the light-molecular-weight hydrocarbons are evaporated after appli- 
cation of the dispersant. The program includes oil concentration 
measurements made with a field fluorimeter and by laboratory anal- 
ysis. The program is flexibly designed so that it can be adapted to a 
variety of field conditions. 7 refs., 1 fig. 


17824 (NP—7751070) Development of a computer model 
for calculating the spreading and weathering of an oil spill. A 
tool for prevention of oil spills and clean-up operations. 
(Vandkvalitetsinstituttet, Hoersholm (Denmark)). Jan 1986. 
203p. (In Danish). NTIS (US Sales Only), MF A01. File 
Number DE87751070. 

Through a literature study it is fond that the most important 
weathering processes are: Spreading, horizontal and vertical disper- 
sion, evaporation and eumulsification. It is concluded that the two 
processes: dispersion and emulsification, are not yet fully under- 
stood, and that more research is needed before a satisfactory de- 
scription of the two processes can be obtained. A spreading and 
weathering computer model has been developed. It describes what 
happens to the spilled oil during the first week after the spill. The 
model calculates the changes in oil slick area and properties (densi- 
ty, viscosity, surface tension, vapour pressure etc.) as a result of 
weathering. A simple heat balance is included too. The model has 
been verified by using data from a controlled oil spill at Halten 
Banken, Norway. It is concluded that evaporation and emulsifica- 
tion is very well described by the model, and that the description 
of the oil concentration distribution on the sea surface will need 
some improvement. It is also concluded that the developed comput- 
er model is an operational tool. 


17825 (PB—87-124343/XAB) Prediction of drilling site- 
specific interaction of industrial acoustic stimuli and endan- 
gered whales: Beaufort Sea (1985). Final report, July 1985- 
March 1986. Miles, P.R.; Malme, C.I.; Shepard, G.W.; Rich- 
ardson, W.J.; Bird, J.E. (BBN Labs., Inc., Cambridge, MA 
(USA)). Oct 1986. 336p. (BBN—6185). NTIS, PC A15/MF 
AOl. 

Research was performed during the first year (1985) of the 
two-year project investigating potential responsiveness of bowhead 
and gray whales to underwater sounds associated with offshore oil- 
drilling sites in the Alaskan Beaufort Sea. The underwater acoustic 
environment and sound propagation characteristics of five offshore 
sites were determined. Estimates of industrial noise levels versus 
distance from those sites are provided. LGL Ltd. (bowhead) and 
BBN (gray whale) jointly present zones of responsiveness of these 
whales to typical underwater sounds (drillship, dredge, tugs, drill- 
ing at gravel island). An annotated bibliography regarding the po- 
tential effects of offshore industrial noise on bowhead whales in the 
Beaufort Sea is included. 


17826 (PB—87-125712/XAB) Use of flow-through tech- 
niques to determine subsurface concentrations of oil. Hur- 
ford, N.; Buchanan, I. (Warren Spring Lab., Stevenage 
(UK)). 1985. 29p. (LR—552(OP)M). NTIS, PC PC E05/ 
MF E05. 


Color illustrations reproduced in black and white. 

The report describes the use of three commercially available 
flow-through techniques for determining subsurface oil concentra- 
tions. The techniques examined were short-wavelength fluoro- 
metry, long-wavelength fluorometry, and nephelometry. Short- 
wavelength fluorometry was found to be the preferred method. 
Subsequently, the technique was used both to determine the oil 
concentration distribution beneath dispersed and nondispersed 
slicks, and to compare the performance of various dispersant con- 
centrates. 
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17827 (EUR—10726-EN) Investigation of the confined 
combustion properties of residual fuels used in marine and in- 
dustrial engines. Final report for the period 1 November 1982 
to 31 July 1984. Dale, B.W.; Negus, C.R.; Stenhouse, I.A.; 
McNiven, A.J. (Commission of the European Communities, 
Luxembourg. Directorate General Information Market and 
Innovation; UKAEA Atomic Energy Research Establish- 
ment, Harwell). 1986. 40p. Commission of the European 
Communities, Luxembourg. Office of Official Publications 
of the European Communities. 

Energy. 

Sixteen commercial residual fuel oils have been chemically 
analysed, using proton nuclear magnetic resonance, carbon-13 nu- 
clear magnetic resonance, gas chromatography with mass spectrom- 
etry detection, and thermo-gravimetric analysis. Fourteen model 
fuels (alkanes, alkenes, aromatics, substituted aromatics, saturated 
ring, and binary mixtures) have been injected into high-pressure 
high-temperature nitrogen, in simulations of diesel injection in the 
absence of combustion. Each fuel was tested at nine points on the 
pressure/temperature diagram. The fuels have been characterized 
according to plume penetration and spread, droplet-forming and va- 
porization tendencies. Prompt vaporization, without detectable for- 
mation of droplets, occurs when the ambient gas temperature lies 
between the normal boiling point and the critical point of the fuel. 
In general, mixed fuels vaporize according to a rapid-mixing ‘distil- 
lation’ model. The results obtained so far are not in good accord 
with any existing theory of fuel injection. A model based on single- 
phase mixing may be more appropriate. Combustion work has com- 
menced with the model fuels using a small high pressure cell suita- 
ble for simulating engine conditions. Ignition delays of a number of 
model fuels have been studied as a function of temperature and 
pressure using a pressure transducer and independently by light 
emission. A large facility for simulating in-cylinder combustion of 
residual fuel oils in medium-to-large-bore diesel engines has been 
designed, constructed and is undergoing commissioning trials. Ini- 
tial commissioning trials indicated that the system was falling short 
of the design specification and it has been re-designed and re-built, 
and is now undergoing a second commissioning trial. The indica- 
tions are that the system is now much closer to the specification. 


17828 Determination of phenols in petroleum crude oils 
using liquid chromatography with electrochemical detection. 
MacCrehan, W.A.; Brown-Thomas, J.M. (National Bureau 
of Standards, Gaithersburg, MD). Analytical Chemistry; 59: 
No. 3, 477-479(1 Feb 1987). 

A new method for the determination of phenolic compounds 
in unrefined petroleum products is presented. The method is based 
on alkaline solvent extraction of the oil, purification with a solid- 
phase extraction column, and determination by reverse-phase liquid 
chromatography with oxidative electrochemical detection. Phenol 
and 2-methylphenol, as well as 1- and 2-naphthol, have been deter- 
mined in two National Bureau of Standards (NBS) Standard Refer- 
ence Materials: SRM 1582 petroleum crude oil and SRM 1580 or- 
ganics in shale oil. Agreement between the new liquid chromatog- 
raphy (LC) method and independent (gas chromatography (GC) 
and gas chromatography/mass spectrometry (GC/MS)) methods is 
good. The detection limits are below 100 ng/g for the phenols/ 
naphthols in the oil. 


0250 Combustion 


REFER ALSO TO CITATION(S) 17827, 18788 


17829 (AD-A—175040/5/XAB) Fuels-combustion _re- 
saearch. Annual technical report, 1 October 1985-30 Septem- 
ber 1986. Dryer, F.L.; Glassman, I.; Williams, F.A. (Prince- 
ton Univ., NJ (USA). Dept. of Mechanical and Aerospace 
Engineering). 31 Oct 1986. 62p. NTIS, PC A04/MF AO1. 

After great progress related to soot formation in normal dif- 
fusion flames, studies of near sooting inverse-diffusion flames were 
begun to determine controlling precursors. Stable, temperature-con- 
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trolled inverse-diffusion flames were successfully developed and nu- 
merous chemical samples extracted and analyzed. Observed trends 
are being studied. The side-chain oxidation of n-butyl benzene was 
found to follow the same processes as the smaller n-alkyl benzenes; 
abstraction, alkyl group displacement and thermal cleavage. The re- 
sults led to development of a simple general, mechanistic model for 
the oxidation of n-alkyl benzenes. Combustion-property observa- 
tions of isolated boron droplets were extended to boron/JP-10 slur- 
ries with various solid loadings. Some physical understanding of 
observed droplet burning and disruption behavior was developed. 
Quasi-spherical hollow shells of the boron agglomerate with blow- 
holes support the hypothesis of the formation of the impermeable 
shell and subsequent disruption of the primary slurry droplet. 
Boron suspension (cloud) combustion in the hot reaction products 
of a flat-flame burner has been pursued. The boric acid fluctuation 
bands were identified spectroscopically, and conditions for their 
flame occurrence measured. The work progresses toward establish- 
ment of ignition conditions and combustion times of 0.1-5 micron 
boron particles. 


17830 A detailed study of burning fuel droplets. Dwyer, 
H.A.; Sanders, B.R. (Sandia National Labs.). 11 of Pro- 
ceedings of the 21st symposium (internatio on combus- 
tion. Pittsburgh, PA; Combustion Institute (1986). (CONF- 
860804—). 

From 21. international symposium on combustion; Munich, 
F.R. Germany (3 Aug 1986). 

Solutions are presented of flowfields around burning fuel 
droplets at constant Reynolds number with finite-rate global kinet- 
ics. A finite-difference solution to the full set of conservation equa- 
tions in two space dimensions provides droplet vaporization rates, 
drag coefficients, Nusselt numbers and flame structures over a 
range of Reynolds and Damkohler numbers. The results are inter- 
preted in terms of the characteristic time scales for convection, dif- 
fusion and chemical reactions, and clearly demonstrate the effects 
of these scales on the presence of an envelope or wake flame. Com- 
parisons are made with experimental measurements in the literature 
of envelope and wake flames on porous spheres for typical hydro- 
carbon fuels. Good qualitative agreement is obtained between nu- 
merical and experimental results for the two distinct flame struc- 
tures. 
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REFER ALSO TO CITATION(S) 17832, 17833, 17834, 17835 


0302 Geology And Exploration 


17831 (NP—7751377) Testing of casing under extreme 
loads. Krug, G. (Technische Univ. Clausthal, Clausthal-Zel- 
lerfeld (Germany, F.R.). Inst. fuer Tiefbohrtechnik, Erdoel- 
und Erdgasgewinnung). 1983. 172p. NTIS (US Sales Only), 
MF AO1. File Number DE87751377. 

The behaviour of casing subjected to external pressure is dis- 
cussed, and a survey of the state of the technology is provided, as 
far as the determination and investigation of the collapse strength 
of oil field tubular goods are concerned. In the course of a compre- 
hensive test programme with the use of about 400 casing specimens 
from the Mannesmann Company, the collapse resistance has been 
investigated for casing subjected to external pressure alone, as well 
as combined stresses due to additional tensile and bending loads. 
The nominal size thereby ranged from 3-1/2” to 13-3/8", and the 
steel grade varied from K-55 to V-150. Moreover, the effect of the 
specimen length on the collapse strength has been checked, and the 
extent to which localised zones of weakness in the casing string de- 
crease the resistance to external overpressure has been determined. 
(orig./MOS). 
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0303 Drilling, Production, And Processing 


17832 (PB—87-127445/XAB) Analysis of production 
from tight-gas formations. (Lewin and Associates, Inc., 
ee DC (USA)). Jul 1985. 680p. NTIS, PC PC 


Set included PB87-127452 through PB87-127478. 


17833 (PB—87-127452/XAB) Analysis of production 
from tight-gas formations. Volume 1. Report of the analysis. 
Final report, March 1984-February 1985, Haas, M.; Brashear, 
J.P.; Morra, F. (Lewin and Associates, Inc., Washington, 
DC (USA)). 10 Jul 1985. 88p. NTIS, PC A05/MF A0O1. 

See also Volume 2, PB87-127460; Also available in set of 3 
reports PC E99, PB87-127445. 

The Strategic Analysis and Energy Forecasting Division of 
the Gas Research Institute commissioned the study. Its objectives 
were to determine the amount of tight gas produced over recent 
history, estimate the ultimate recovery and remaining proved re- 
serves associated with the production, and provide quantitative de- 
scriptions of the fields currently producing tight gas. While sepa- 
rate volumes provide these data at various levels of disaggregation 
(PGC Region, FERC designation, and individual fields), the report 
describes the overall results. Data limitations constrained the scope 
of the present study to the tight-sandstone formations of the West- 
ern and Southwestern U.S., which account for 80% or more of 
tight gas production to date. However, an estimate of Eastern U.S. 
tight-gas production (which includes an indeterminate proportion 
from Devonian Shales, considered by many to be tight) has been 
included to provide a national perspective. 


17834 (PB—87-127460/XAB) Analysis of production 
from tight-gas formations. Volume 2, PGC Region summaries. 
Final report, March 1984-February 1985, Haas, M.; Brashear, 
J.P.; Morra, F. (Lewin and Associates, Inc., Washington, 
DC (USA)), 10 Jul 1985. 134p. NTIS, PC A07/MF AOl. 

See also Volume 1, PB87-127452, and Volume 3, PB87- 
127478; Also available in set of 3 reports PC E99, PB87-127445. 

The volume is divided into sections for each Potential Gas 
Committee Region (H, I, Jn, Js, D-Texas portion, D-Louisiana por- 
tion, and G). For each region, the annual production of each prod- 
uct is displayed by each of three levels of analysis: tight-gas pro- 
duction alone, total production from exclusively tight-gas fields, 
and total production from fields producing at least some tight gas 
(this last type is provided as a point of reference). Within each of 
the sections for the three types of production, a single page is pro- 
vided for each of the four 5000-foot depth intervals (0-4999 feet, 
5000-9999 feet, 10,000-14,999 feet, and more than 15,000 feet). On 
each page, the annual production of tight-gas fields is displayed by 
wells (total and producing), product (oil, associated gas, conden- 
sate, and nonassociated gas), and number of producing fields. Also 
included for each PGC Region are field-size distributions of the 663 
fields analyzed in detail in the study by field type (part-tight and 
all-tight), and the four depth classes. Finally, estimates of ultimate 
recovery and developed area of discovered tight-gas fields are ag- 
gregated by PGC Region, depth interval, and type of production 
record analyzed (all-tight and all-tight plus mixed). 


17835 (PB—87-127478/XAB) Analysis of production 
from tight-gas formations. Volume 3. Designation level data. 
Final report. Haas, M.; Brashear, J.P.; Morra, F. (Lewin and 
Associates, Inc., Washington, DC (USA)). 10 Jul 1985. 
458p. NTIS, PC A20/MF AOl1. 

See also Volume 2, PB87-127460; Also available in set of 3 
reports PC E99, PB87-127445. 

The volume provides information at the level of individual 
FERC tight-gas designations. It is divided into sections for each 
PGC Region (H, I, Jn, Js, D-Texas portion, D-Louisiana portion, 
and G). For each designation, the following four items are provid- 
ed: A map of the FERC designation, including the name of the for- 
mation, the legal reference under which it was designated, the areal 
extent of the designation, and date of final FERC approval; Regula- 
tory language under which the formation was approved, as it ap- 
peared in the Federal Energy Guidelines; Gas or oil fields that 
produce from the designated formation. The information includes 
the date of field discovery, USGS field-size class, depth, and field 
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type (all-tight or mixed); and Geologic formation parameters, as 
gathered from the FERC public designation files. 


0306 Marketing And Economics 
REFER ALSO TO CITATION(S) 18363, 18384 


17836 (CONF-870416—3) RAMSGAS [R and D Analy- 
sis Modeling System Natural Gas]: A microcomputer-based 
world gas market model. Hicks, E.; Conopask, J.V.; Mihl- 
mester, P.E.; Reister, D.B.; Trowbridge, L.D.; Pin, F.G. 
(Applied Management Sciences, Inc., Oak Ridge, ™ 
(USA); Oak Ridge National Lab., TN ‘(USA)). 1987. Con- 
tract AC05-840R21400. 14p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87005985. 
From 14. annual energy technology conference and exposi- 
tion; Washin DC, USA (14 Apr 1987). 
ith ware and software enhancements in recent years, 
it has become possible to utilize generic, highly user-friendly soft- 
ware packages to greatly facilitate analysis and planning applica- 
tions on microcomputers for use directly by planning and decision- 
making personnel. In 1984, staff at Applied Management Sciences 
began to investigate the use of generic software, such as the elec- 
tronic spreadsheet, for analyzing complex energy economic issues. 
The use of LOTUS 1-2-3/sup TM/ spreadsheet software for a 
major modeling application, utilizing a first principles approach, 
was demonstrated. This work led to the formulation of a systematic 
approach for utilizing microcomputer-based modeling techniques 
for long range market and technology assessment and R & D plan- 
ning. The Office of Fossil Energy, working with staff from Applied 
Management Sciences and Oak Ridge National Laboratory, em- 
barked upon the development of a planning framework which 
would allow R & D program decisions to be made in conjunction 
with data and analyses on long-term energy markets and energy 
demand for different fuel types. To assist in meeting these planning 
needs, the R & D Analysis Modeling System (RAMS), and the ini- 
tial component of RAMS, a world oil model known as RAMSOIL, 
was developed. The present paper describes the development of the 
RMS Natural Gas (RAMSGAS) Model, which is the next logical 
development in the RAMS system. RAMSGAS follows the same 
basic design premises as RAMSOIL and, as this paper describes, 
exists as a stand-alone model. 


17837 (GRI—7900526) 1986 GRI baseline projection of 
US energy supply and demand to 2010. Holtberg, P.D.; 
Woods, T.J.; Ashby, A.B. (Gas Research Inst., Chicago, IL 
(USA)). Dec 1986. 87p. Gas Research Institute, 8600 West 
Bryn Mawr Ave., Chicago, IL 60631. File Number 
1187900526. 

This year’s projection includes updated base year data, major 
improvements to the electric utility methodology, an expanded gas 
supply slate including incremental supplies from advanced gas 
supply technologies, and numerous assumption revisions. As a 
result of the dramatic fall in world oil prices that occurred in early 
1986, this year has been a particularly difficult period in which to 
produce a forecast. The lower oil price track used in the 1986 base- 
line projection places strong competitive pressures on natural gas, 
particularly in the industrial and electric utility markets. The new 
projection confirms, however, that despite the recent oil price re- 
duction and the unprecedented slump in drilling activity for both 
oil and gas, an orderly transition from the current gas bubble to a 
balanced supply situation can be accomplished. Over the longer 
term, abundant, feasible supply options exist to support a strong, 
competitive industry well into the next century. If commitments to 
new supply sources are made in a timely fashion, the long-range 
supply can support growth opportunities for gas markets, particu- 
larly in the electric utility sector. Further, the projection confirms 
that the major opportunities to sustain or increase natural gas con- 
sumption are closely related to the successful development of new 
gas utilization and gas supply technologies. New gas utilization 
technologies for applications such as cogeneration, cooling, and 
electric generation will help maintain the role of gas in serving 
overall US energy requirements in the coming years. This report 
presents a series of summary tables, sectoral breakdowns of energy 
demand, the natural gas supply and price trends, and a comparison 
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with GRI’s previous baseline projection. The appendices include a 
discussion of the methodology and assumptions used to prepare the 
1986 projection and provide additional data and discussion of se- 
lected energy issues. 15 tabs. 


0308 Environmental Aspects 
REFER ALSO TO CITATION(S) 18367 
0330 Properties 


17838 (DOE/METC—87/4070) Methane hydrate synthe- 
sis in the DOE/METC Gas Hydrates Laboratory: Technical 
note. Dominic, K. (USDOE Morgantown Energy Technol- 
ogy Center, WV). Nov 1986. 15p. NTIS, PC A02/MF AO1. 
File Number DE87001021. 

In the Department of Energy (DOE), Morgantown Energy 
Technology Center's (METC’s) Gas Hydrates Laboratory, a 
proven method of synthesizing methane hydrate has been devel- 
oped. The synthesis technique involves conversion of frost to gas 
hydrate in a high-pressure methane atmosphere, at temperatures 
above 0°C. After 24 hours, 90- to 99-% conversion of ice to hy- 
drate can be achieved using this method. Study of pressure and 
temperature profiles generated during over 30 runs of this experi- 
ment reveal that hydrate formation is governed by temperature 
within the reactor vessel until about 50% of the voids in the hy- 
drate lattices are filled. Thereafter, competition for the remaining 
guest sites determines the rate of conversion. 5 refs., 6 figs., 1 tab. 


0340 Combustion 
REFER ALSO TO CITATION(S) 18178 


17839 (AD-A—174834/2/XAB) Application of remote- 
sensing optical instrumentation for diagnostics and safety of 
naval steam boilers. Final report. (Mississippi State Univ., 
Mississippi State (USA). MHD Energy Center). Oct 1986. 
27p. NTIS, PC A03/MF AOI. 

Diagnostic sensors for monitoring the flame (flame quality), 
the presence of unburned hydrocarbon vapors, and the presence of 
liquid fuel on the floor of a burner are under development. Because 
safety and burner efficiencies are related to these conditions, sen- 
sors whose designs have been aimed at improving safety conditions 
can simultaneously be used to study efficiencies. Several techniques 
for evaluating the operating conditions of boiler flames are current- 
ly under investigation at the MHD Energy Center of MSU. These 
include a capacitance-based liquid monitoring system and two opti- 
cal experiments for monitoting flame quality and hydrocarbon 
vapors, and all of these techniques are designed to be used in the 
flame region of a boiler. At present the optical experiments are 
bench top experiments which use natural gas flames and a small ex- 
plosion test cell; however, these natural gas flames do not approxi- 
mate the flame within an oil-fired boiler closely enough for com- 
plete development of these techniques. It will be necessary to scale 
these experiments up to get temperatures, optical path lengths, etc. 
that more closely approximate a Navy boiler. 


04 OIL SHALES AND TAR SANDS 
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0403 Drilling, Fracturing, And Mining 


REFER ALSO TO CITATION(S) 17841, 19010, 19011 


0404 Oil Production, Recovery, And Refining 


REFER ALSO TO CITATION(S) 18493 


17840 (CONF-870410—10) Gasification characteristics 
and kinetics for an Eastern oil shale. Lau, F.S.; Rue, D.M.; 
Punwani, D.V.; Rex, R.C. Jr. (Institute of Gas Technology, 
Chicago, IL (USA); Hycrude Corp., Chicago, IL (USA)). 
1987. Contract AC20-83LC11039. 10p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87003954. 

From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

Gasification reactivity of an Eastern oil shale was studied in 
a three-year research project under a cooperative agreement be- 
tween the Department of Energy, Morgantown Energy Technolo- 
gy Center, and HYCRUDE Corp. to expand the data base on the 
hydroretorting of Eastern oil shales. Gasification tests were con- 
ducted with the Indiana New Albany oil shale during the first year 
of the program. A total of six Eastern oil shales are planned to be 
tested during the program. A laboratory thermobalance and a 2- 
inch diameter fluidized bed were used to conduct gasification tests 
with Indiana New Albany oil shale. Temperature and pressure 
ranges used were 1600 to 1900°F and 15 to 500 psig, respectively. 
Fifteen thermobalance tests were made in hydrogen/steam and syn- 
thesis gas/steam mixtures. Six fluidized-bed tests were made in the 
same synthesis gas/steam mixture. Carbon conversions as high as 
95% were achieved. Thermobalance test results and a kinetic de- 
scription of weight loss during hydrogen/steam gasification are pre- 
sented. 14 refs., 6 figs., 4 tabs. 


17841 (DOE/METC—86/6045) Proceedings of the 
second annual oil shale contractors meeting. Bartke, T.C. 
(ed.). (USDOE Morgantown Energy Technology Center, 
WV). Aug 1986. 263p. (CONF-860847—). NTIS, PC A12/ 
MF AO1; 1; GPO Dep. File Number DE86006587. 

From 2. annual oil shale contractors’ meeting; Morgantown, - 
WV, USA (12 Aug 1986). 

This proceedings includes the papers presented at the US 
Department of Energy’s Second Annual Oil Shale Contractors 
Meeting. The meeting was sponsored and hosted by the US De- 
partment of Energy’s Morgantown Energy Technology Center and 
was held August 12-13, 1986, at the Ramada Inn in Morgantown, 
West Virginia. This year’s meeting was attended by some 100 indi- 
viduals from private industry, academia, research institutes, nationai 
laboratories, state and Federal Government agencies, and other do- 
mestic and foreign businesses. The purposes of this meeting were 
(1) to review and evaluate the current research in the Oil Shale 
Program, (2) to establish a forum for interchange of information 
and ideas related to oil shale, and (3) to assist the Department in 
planning future work. Utilization of the United States oil shale re- 
sources will not occur without the investment, involvement, and 
cooperation of both Government and private industry. Meetings 
such as this one are designed to provide industry with the results 
and significance of the Department's oil shale research. From the 
comments received the Program is providing industry with data 
and information useful toward development of an oil shale industry. 
The theme of this meeting was how to develop a successful Oil 
Shale Program. The following goals were established: To establish 
a national program, investigating the entire United States resource, 
east and west. To develop predicative models for all elements of 
process systems. To use the best manpower resources available to 
the program. Selected papers have been processed for inclusion in 
the Energy Data Base. 


17842 (UCRL—95617) A free radical equilibrium in the 
fluidized bed retort. Coburn, T.T.; Droege, M.W. (Law- 
rence Livermore National Lab., CA (USA)). Nov 1986. 
Contract W-7405-ENG-48. 17p. (CONF-870410—2). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE87002554. 
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From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

The solid-recycle fluidized bed retort has been used to study 
gas phase local equilibria in an oil shale pyrolyzer. In the LLNL 
pilot scale retort, light gases, methane, ethane, ethylene, and pro- 
pylene, form in a ratio that is inconsistent with equilibration, and 
they are not equilibrated when recycled. However, in a variety of 
fluidized bed retorting experiments, the free radical precursors of 
these gases come to a steady state that requires a transient free radi- 
cal equilibrium. The steady state is established very rapidly, with- 
out need for gas recycle. The 1- and 2-butyl free radicals have been 
investigated as representative intermediates. The steady state mech- 
anism extends to the entire homologous series of free radicals, and 
offers a means to achieve improved liquid product yield. 12 refs., 4 
figs., 2 tabs. 


17843 (UCRL—95619) Intrinsic oxidation kinetics of 
rapidly pyrolyzed oil shale. Fujimoto, F.D.; Braun, R.L.; 
Taylor, R.W.; Morris, C.J. (Lawrence Livermore National 
Lab., CA (USA)). Nov 1986. Contract W-7405-ENG-48. 
13p. (CONF-870410—7). NTIS, PC A02/MF AO1; 1; GPO 
Dep. File Number DE87002556. 

From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

We have determined the combustion rates for residual or- 
ganic carbon and sulfide minerals in Green River oil shale retorted 
rapidly so that results will be relevant for design of above-ground 
oil shale plants. Shale was retorted by dropping it into a pre-heated 
sand bed fluidized by inert gas and the rate of oxidation was 
tracked by measurements of the CO, CO2, and SO: exit-gas concen- 
trations. The SO: is released by sulfide oxidation, and can react 
with carbonates in the shale releasing CO2. In order to determine 
the intrinsic kinetics of char combustion, we limited our measure- 
ments to temperatures between 380 and 480°C where CO2 came 
from char combustion alone. We found char produced by rapid py- 
rolysis was approximately 2.5 times more reactive than char pro- 
duced under Fischer assay conditions and that the rate of combus- 
tion of sulfides is a little faster than char combustion. 10 refs., 5 
figs. 


0405 Properties And Composition 
REFER ALSO TO CITATION(S) 17841 
0410 Environmental Aspects 


REFER ALSO TO CITATION(S) 19055 
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17844 (EUR—10511) First European Workshop on 
‘Remote sensing in mineral exploration’. Van Wambeke, L.; 
Sanderson, D.J.; Dolan, J.M. (Commission of the European 
Communities, Luxembourg). 1986. 237p. (In French and 
English). NTIS (US Sales Only), PC All/MF AOl. File 
Number DE87750918. 

The First European Workshop on ‘Remote sensing in miner- 
al exploration’ organized by the Commission of the European Com- 
munities in February 1985 took stock of the results obtained within 
the European Community on the application of remote sensing 
techniques in exploration. The papers presented in this publication 
are essentially based on data obtained with the first generation of 
satellites and some airborne experiments. Important progress in data 
processing and interpretation has been made in the EEC since 1979 
and is continuing to be made. The main aim is to provide the EC 
mining industry with a new tool for exploration. Significant results 
have already been obtained with the EEC playing an important 
role in the promotion of this relatively new technique. The main R 
and D trend is towards an integration of multidata sets (remote 
sensing, geochemical, geophysical and other data) to improve the 
methodology for delineating new targets in exploration. Another 
general trend is the participation of mining companies in remote 
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sensing experiments. Further improvement for exploration is ex- 
pected in the near future with the thematic mapper and the spot 
imageries as well as new airborne sensors. 


0504 Feed Processing 
REFER ALSO TO CITATION(S) 18712 


17845 (FMPC—2067) Start-up and operation of the bio- 
denitrification demonstration facility at the FMPC [Feed Ma- 
terials Production Center]. Hopper, J.P.; Patton, J.B. (Wes- 
tinghouse Materials Co. of Ohio, Cincinnati (USA). Feed 
Materials Production Center). Jan 1987. Contract AC05- 
860R21600. 43p. (CONF-870245—2). NTIS MF AOI; 2; 
GPO Dep. File Number DE87005185. 

From Oak Ridge model conference; Oak Ridge, TN, USA 
(3 Feb 1987). 

The chemical processes used at the US Department of 
Energy’s Feed Materials Production Center (FMPC) result in waste 
streams containing high concentrations of nitrates. A fluidized bed 
biodenitrification system has been designed and constructed to dem- 
onstrate that the reduction of nitrates using a production scale reac- 
tor is feasible. The technology is based on pilot scale studies per- 
formed at the Oak Ridge National Laboratory. Design and con- 
struction of a two-column biodenitrification system has been com- 
pleted at the FMPC. Through the efforts of a dedicated start-up 
team, and utilizing an operational readiness review methodology, 
the demonstration facility has been placed in operation. The oper- 
ation is following a formal performance monitoring and assessment 
plan. Data collection and performance assessment in the early 
phases of the demonstration test has been initiated. Preliminary per- 
formance results at low flow rates and low nitrate concentrations 
are presented. Demonstration testing is expected to be completed in 
June 1987. 


17846 (ORNL/TM—10239) The Biodenitrification De- 
velopment Program. Walker, J.F. Jr.; Helfrich, M.V.; Don- 
aldson, T.L. (Oak Ridge National Lab., TN (USA)). Feb 
1987. Contract AC05-840R21400. 69p. NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE87006014. 

Oak Ridge National Laboratory (ORNL) conducted a pilot- 
plant program in support of the fluidized-bed biodenitrification 
system currently under construction by Westinghouse, Inc., at the 
Feed Materials Production Center (FMPC) in Fernald, Ohio. Two 
0.1-m-diam bioreactors in series, each with ~6.1 m of active bed 
height, and a single 12.2-m-high, 0.1-m-diam fluidized-bed bioreac- 
tor were operated to simulate the larger bioreactors (four 1.2-m- 
diam bioreactors each with 12.2 m of active bed height to be oper- 
ated in series) under construction at Fernald. These pilot systems 
were used to verify the Fernald design as well as to identify and 
attempt to solve any problems that might affect the full-scale 
system. Results of studies with FMPC wastewater having nitrate 
levels as high as 10 g/L indicate that the Fernald bioreactors prob- 
ably cannot operate on untreated wastewater because of its high 
calcium concentration. When the pilot-plant system was tested with 
raw wastewater having calcium concentrations ranging from 100 to 
450 mg/L, the bioreactors ceased to function within 5 weeks after 
startup due to the buildup of calcium carbonate on the bioparticles. 
However, Fernald wastewater has been softened at ORNL and suc- 
cessfully biodenitrified. The results obtained to date indicate that 
the biodenitrification rate used in the design of the Fernald bioreac- 
tors, 32 kg (NOs-N)/d x m%, may be achieved or exceeded; howev- 
er, pH adjustment within the bioreactors may be necessary. The 
temperature rise may be as high as 4°C in each bioreactor due to 
the exothermic nature of the biodenitrification reaction. Under lim- 
iting adiabatic conditions, the overall temperature rise through four 
columns could be 15 to 20°C. Thus, some kind of temperature con- 
trol will probably be necessary to achieve optimal performance. 12 
refs., 21 figs., 6 tabs. 
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17847 (K/PS—5034-Add.2) Analyses of ORGDP toll en- 
richment uranium hexafluoride for CY 1985 through Septem- 
ber 1986. Hedge, W.D. (Oak Ridge Gaseous Diffusion 
Plant, TN (USA)). Jan 1987. Contract AC05-840T21400. 
62p. NTIS, PC A04. File Number DE87005318. 

The average purity and **5U of natural feed received during 
CY 1985 through September 1986 per month by vendor are tabulat- 
ed. Purity of natural feed, reactor return, and ORGDP product 
were respectively 99.981, 99.983, and 99.979 weight percentage 
UF.. Composite wt % *°U for natural feed was 0.71104. The 
number of samples for each of the three categories are 197 for natu- 
ral feed, 92 for reactor return and enriched feed, and 386 for prod- 
uct. Those specification properties which were observed to be 
present in Toll Enrichment samples during CY 1985 through Sep- 
tember 1986 are presented. Natural and reactor return-enriched 
feed are by vendors. Fifteen results exceeded the specification value 
during CY 1985 through September 1986 (seven U-232 in French 
reactor return and eight Mo in Canada natural feed). Those metal- 
lic impurities observed in Toll Enrichment samples during CY 1985 
through September 1986 are depicted. Natural and reactor return- 
enriched feed are by vendors. 
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REFER ALSO TO CITATION(S) 17903, 17934, 17944, 18200 


17848 (HEDL-SA—3550-FP) Start up testing for the 
secure automated fabrication line. Gerber, E.W.; Benson, 
E.M.; Dahl, R.E. (Hanford Engineering Development Lab., 
Richland, WA (USA)). 21 Oct 1986. Contract AC06- 
76FF02170. 13p. (CONF-870301—16). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87005481. 

From International topical meeting on remote systems and 
robotics in hostile environments; Pasco, WA, USA (29 Mar 1987). 

The Secure Automated Fabrication (SAF) Line has been de- 
signed and built by Westinghouse Hanford Company for the De- 
partment of Energy at the Hanford Site near Richland, Washing- 
ton. The SAF Line will provide the capability for remote manufac- 
ture of fuel for Liquid Metal Reactors, and will supply fuel for the 
Fast Flux Test Facility (FFTF). The SAF process is highly auto- 
mated and represents a major advancement in nuclear fuel manufac- 
turing, offering significant improvements in product quality, pro- 
ductivity, safety, and accountability of Special Nuclear Materials. 
The construction phase of the project is complete, and testing has 
been initiated to accomplish start up of the plant for manufacture of 
FFTF fuel. This paper describes the test methodology used for 
SAF Line start up. 


17849 (INIS-mf—10292) ALKEM: Public hearing held in 
accordance with the Atomic Energy Act on September 24, 
1984, (Hessisches Ministerium fuer Wirtschaft und Technik, 
Wiesbaden (Germany, F.R.)). 1984. 245p. (In German). 
NTIS (US Sales Only), PC Ail/MF AO01. File Number 
DE87750821. 

The report presents the verbatim record of the public hear- 
ing organised in accordance with section 13 Atomic Energy Act, 
on the issue of a licence applied for constructing and operating an 
ALKEM nuclear fuel fabrication plant, and extending the plutoni- 
um storage capacity from 460 kg of Pu to 6.7 tonnes of Pu, in com- 
pliance with section 7 Atomic Energy Act and section 4 BImSchG 
(air pollution abatement). 
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17850 (CONF-870148—1-Vugraphs) The Oak Ridge Na- 
tional Laboratory's Robotics and Intelligent Systems Pro- 
gram. Meacham, S.A. (Oak Ridge National Lab., TN 
(USA)). 23 Jan 1987. Contract AC05-840R21400. 8p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE87004627. 

From Roane-Anderson Economic Council meeting; Oak 
Ridge, TN, USA (23 Jan 1987). 
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The goals of the newly formed Robotics and Intelligent Sys- 
tems Program are discussed. The application of the remote systems 
technology developed by the Consolidated Fuel Reprocessing Pro- 
gram for the Department of Energy is presented. The activities 
(satellite refueling and space station truss assembly) with the Na- 
tional Aeronautics and Space Administration are presented in a vid- 
eotape format with narration by the presenter. The goals of tech- 
nology transfer to the private sector and the potential positive 
impact on the community conclude the oral presentation. 


17851 (CONF-870306—10) Potential applications of ad- 
vanced remote handling and maintenance technology to future 
waste handling facilities. Kring, C.T.; Herndon, J.N.; Mea- 
cham, S.A. (Oak Ridge National Lab., TN (USA)). 1987. 
Contract AC05-840R21400. 20p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE87004615. 

From Waste management '87; Tucson, AZ, USA (1 Mar 
1987). 

' The Consolidated Fuel Reprocessing Program (CFRP) at 
the Oak Ridge National Laboratory (ORNL) has been advancing 
the technology in remote handling and remote maintenance of in- 
cell systems planned for future US nuclear fuel reprocessing plants. 
Much of the experience and technology developed over the past 
decade in this endeavor are directly applicable to the in-cell sys- 
tems being considered for the facilities of the Federal Waste Man- 
agement System (FWMS). The ORNL developments are based on 
the application of teleoperated force-reflecting servomanipulators 
controlled by an operator completely removed from the hazardous 
environment. These developments address the nonrepetitive nature 
of remote maintenance in the unstructured environments encoun- 
tered in a waste handling facility. Employing technological ad- 
vancements in dexterous manipulators, as well as basic design 
guidelines that have been developed for remotely maintained equip- 
ment and processes, can increase operation and maintenance system 
capabilities, thereby allowing the attainment of two Federal Waste 
Management System major objectives: decreasing plant personnel 
radiation exposure and increasing plant availability by decreasing 
the mean-time-to-repair in-cell maintenance and process equipment. 


17852 (DP—1731) Process pump operating problems and 
equipment failures, F-Canyon Reprocessing Facility, Savan- 
nah River Plant. Durant, W.S.; Starks, J.B.; Galloway, 
W.D. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). Feb 1987. Contract AC09- 
76SR00001. 47p. NTIS, PC A03/MF AOl1; 1; GPO Dep. 
File Number DE87006357. 

A compilation of operating problems and equipment failures 
associated with the process pumps in the Savannah River Plant F- 
Canyon Fuel Reprocessing Facility is presented. These data have 
been collected over the 30-year operation of the facility. An analy- 
sis of the failure rates of the pumps is also presented. A brief de- 
scription of the pumps and the data bank from which the informa- 
tion was sorted is also included. 


17853 (DP-MS—86-169) Future concepts of pyrometal- 
lurgical operations at the Savannah River Plant. Gray, L.W.; 
Orth, D.A.; Augsburger, S.T. (Du Pont de Nemours (E.I.) 
and Co., Aiken, SC (USA). Savannah River Lab.). 1986. 
Contract AC09-76SR00001. 6p. (CONF-8610226—4). NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE87005830. 

From 6. annual plutonium pyrochemical workshop; Los 
Alamos, NM, USA (7 Oct 1986). 

For more than three decades, the Savannah River Plant has 
used the principles of extractive metallurgy for the winning of plu- 
tonium from irradiated reactor targets, reactor fuels, and unirradiat- 
ed scrap and residues. Realizing that at some time in the future the 
aging facilities at SRP will come to the end of their useful life, the 
Savannah River Laboratory is assessing the permutations of the 
various hydro-, pyro-, and electrometallurgy unit operations that 
could be combined to yield a complete process. Preliminary evalua- 
tion suggests that a combination of cation exchange, oxalate pre- 
cipitation, calcination, hydrofluorination, and calcium reduction 
would be a reasonable combination of unit operations for Savannah 
River to use. Several different combinations of process steps offer 
about the same space requirements when all recycle loops for a 
complete process are included; each of these unit operations has an 
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adequate technical basis. No single process route appears to offer 
unique opportunities for technological improvements that can 
reduce capital and operating costs below those of the suggested 
route. A group of other alternatives might be promoted to the fa- 
vored group following sufficient technical development. Research 
plans are being formulated to determine which, if any, of the alter- 
natives should be promoted to the favored group. 


17854 (HEDL-SA—3505-FP) Oxidation effects in 
breached spent fuel rods. Einziger, R.E.; Strain, R.V. (Han- 
ford Engineering Development Lab., Richland, WA (USA); 
Argonne National Lab., IL (USA)). Apr 1986. Contract 
AC06-76FF02170. ilp. (CONF-860417—14). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87005471. 

From 3. international symposium/workshop on irradiated 
fuel storage; Seattle, WA, USA (8 Apr 1986). 

A number of the more significant findings, since the Toronto 
meeting in the study of fuel oxidation of breached PWR rods are 
noted. These include: (1) Bare fuel spallation and cladding-cracking 
propagation in breached PWR rod segments with low burnups start 
earlier than in their counterparts with higher burnup. This implies 
that the fuel rod performance in dry storage is dependent on the 
axial position of the cladding breach. (2) Both the size and shape of 
the defect appear to influence the time-to-cladding splitting. Above 
280°C the availability of O2 due to defect size dominates. Below 
250°C the sharper defects propagate first because of the high stress 
intensity at the crack tip. (3) The temperature at which inert cover 
gas monitoring can stop is <230°C for 27 GWd/MTU PWR fuel. 
The CDF calculations appear to be much more sensitive to the 
temperature profiles than the oxidation rates. 8 refs. 


17855 (INIS-mf—10310) Radiochemical corrosion studies 
on hafnium in order to determine its applicability in nuclear 
fuels rep’ Erben, W. (Freie Univ. Berlin (Germany, 
F.R.). Fachbereich Chemie). 25 Mar 1985. 282p. (In 
German). NTIS (US Sales Only), PC A13/MF AOI. File 
Number DE87750882. 

Hafnium was analyzed by radiochemical and electrochemical 
measurements, XPS and impedance measurements, and SEM pic- 
tures, both in the anodically and cathodically polarized state and in 
the unloaded state. Its principal characteristics were determined by 
potentiodynamic measurements while the abrasion rate was meas- 
ured by potentiostatic and potential-free measurements. For a com- 
prehensive assessment of surface corrosion with a view to reproc- 
essing, further studies are required to determine the stability of haf- 
nium also at high Pu concentrations and under cathodic loads. 


17856 (JAERI-M—86-060) Safety guide data on radi- 
ation shielding in a reprocessing facility. Sekiguchi, Noboru; 
Naito, Yoshitaka (eds.). (Japan Atomic Energy Research 
Inst., Tokyo). Apr 1986. 276p. (In Japanese). NTIS (US 
Sales Only), PC A13/MF AOl1. File Number DE87701060. 

In a reprocessing facility, various radiation sources are han- 
dled and have many geometrical conditions. To aim drawing up a 
safety guidebook on radiation shielding in order to evaluate shield- 
ing safety in a reprocessing facility with high reliability and reason- 
ableness, JAERI trusted investigation on safety evaluation tech- 
niques of radiation shielding in a reprocessing facility to Nuclear 
Safety Research Association. This report is the collection of inves- 
tigation results, and describes concept of shielding safety design 
principle, radiation sources in reprocessing facility and estimation of 
its strength, techniques of shielding calculations, and definite exam- 
ples of shielding calculation in reprocessing facility. 


17857 (Juel—2059) Investigations about the behaviour 
and recycling of fines during fluidized bed combustion in the 
head-end for HTGR-fuel elements. Staib, K.G. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Chemische Technologie der Nuklearen Entsorgung; Tech- 
nische Hochschule Aachen (Germany, F.R.)). Apr 1986. 
146p. (In German). NTIS (US Sales Only), PC A07/MF 
AO1. File Number DE87750884. 

Fluidized bed burning, favoured for removal of HTGR-fuel 
element matrix graphite, is equipped with a fines recycling system, 
designed either as “external recycling” or "in-bed-filter cartridge 
assembly” in order to keep steady state conditions. Due to the in- 
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troduction of the LEU-fuel element concept higher demands are 
placed on fines handling, as low enriched uranium oxide in the flu- 
idized bed is converted to the mechanically fairly unstable compo- 
nent of U/sub 3/O/sub 8/ and this causes considerably increased 
fines generation. The present study is concerned with investigations 
about the occurrence and behaviour of fines with regard to both 
recycling systems. In flow experiments (at room temperature) elu- 
triation and residence time of fines are studied using radioactively 
labelled fines fractions. The efficiency of in-bed-filter recycling can 
thus be shown. The relationships between mean residence time of 
fines and flow velocity, fluidized bed mass and injection height are 
defined. In real fluidized bed combustion experiments (at c. 900- 
950/sup 0/C) fines elutriation and graphite conversion - correlated 
to CO-content - are found to be greater in external than in integrat- 
ed recycling and generally show an increase with higher gas veloci- 
ties, all other parameters being kept constant. From a process engi- 
neering point of view fluidized beds with their intensive mixing can 
be regarded as a continuous stirred tank reactor, while their chemi- 
cal reaction mechanism is that of a plug flow reactor. It is particu- 
larly noteworthy that a main reaction zone is formed in the lower 
parts of the fluidized bed, comprising of only about 10% of total 
bed height. With respect to special requirements in nuciear applica- 
tion the external recycling is marked by its greater inherent flexibil- 
ity in addition to process engineering advantages. 


17858 (ORNL/TM—10109) Manipulator Comparative 
Testing Program: Final report. Draper, J.V.; Handel, S.J.; 
Sundstrom, E.; Herndon, J.N; Fujita, Y.; Maeda, M. (Oak 
Ridge National Lab., TN (USA)). Feb 1987. Contract 
ACO05-840R21400. 76p. NTIS, PC A05/MF A0Ol; 1; GPO 
Dep. File Number DE87006026. 

The manipulator systems tested included the Meidensha 
BILARM 834A, the Central Research Laboratories Model M-2, and 
the GCA PaR Systems Model 6000. Six manipulator and control 
mode combinations were evaluated: (1) the BILARM in master/ 
slave mode without force reflection, (2) the BILARM in master/ 
slave mode with force reflection, (3) the Model M-2 in master/ 
slave mode without force reflection, (4) the Model M-2 in master/ 
slave mode with force reflection, (5) the BILARM with switchbox 
controls, and (6) the PaR 6000 with switchbox controls. The ex- 
periments examined differences between master/slave systems with 
and without force reflection and differences between master/slave 
systems and switchbox-controlled systems. A fourth experiment ex- 
amined the relative contributions of the remote viewing system and 
the manipulator system to the performance of remote handling 
tasks. Results of the experiments showed that operators using the 
Model M-2 in master/slave mode had significantly faster times to 
completion than operators using the BILARM in master/slave 
mode, with about the same error rate per trial. Operators were 
slower using the BILARM with force reflection than without it, 
and they committed more errors. There was no statistically signifi- 
cant difference between force-reflection and nonforce-reflection 
conditions for the M-2 manipulator for any of the performance cri- 
teria. Tasks and procedures used in this testing were not sensitive 
to differences within any single system. No inferences about the 
effect of force reflection on remote task performance should be 
made from these data. The two manipulator systems in switchbox 
mode had significantly slower times to completion than any system 
in master/slave mode, with approximately the same error rate per 
trial. There were no significant differences between the BILARM 
in switchbox mode and the PaR arm. 


17859 (WNL-Trans—1163) Process for breaking up spent 
nuclear reactor fuel pins. Peehs, M. (UKAEA Windscale 
Nuclear Power Development Labs.; Kraftwerk Union A.G., 
Muelheim an der R (Germany, F.R.)). 9 Jan 1987. 
Translation of German Patent No. 30 11 760/3, 1 Oct 1981. 
2p. NTIS (US Sales Only), PC A02/MF A01. File Number 
DE87900531. 

To dismantle and break up fuel elements made of zirconium 
alloys, they are hydrided at 300 to 400°C in a hydrogen atmos- 
phere and then after cooling they are put into a hammer mill, 
making use of their brittleness to break them up. The pieces are fed 
to the reprocessing plant. 





05 NUCLEAR FUELS 
0509 Transport And Storage 


0509 Transport And Storage 


REFER ALSO TO CITATION(S) 17942, 17953, 18560, 18814, 18815 


17860 (HEDL-SA—3639-FP) Remote systems and auto- 
mation in radioactive waste package handling. Gneiting, B.C.; 
Hayward, M.L. (Hanford Engineering Development Lab., 
Richland, WA (USA)). 1987. Contract AC06-76FF02170. 
8p. (CONF-870301—19). NTIS, PC A02. File Number 
DE87005483. 

From International topical meeting on remote systems and 
robotics in hostile environments; Pasco, WA, USA (29 Mar 1987). 

A proof-of-principle test was conducted at the Hanford En- 
gineering Development Laboratory (HEDL) to demonstrate the 
feasibility of performing cask receiving and unloading operations in 
a remote and partially automated manner. This development testing 
showed feasibility of performing critical cask receipt, preparation, 
and unloading operations from a single control station using remote 
controls and indirect viewing. Using robotics and remote automa- 
tion in a cask handling system can result in lower personnel expo- 
sure levels and cask turnaround times while maintaining operational 
flexibility. An automated cask handling system presents a flexible 
state-of-the-art, cost effective alternative solution to hands-on meth- 
ods that have been used in the past. 7 refs., 13 figs. 


17861 (Juel—2064) Experience and results on the storage 
of spent AVR fuel elements and their technical utilization for 
interim and final storage. Storch, S. (Kernforschungsanlage 
Juelich G.m.b.H. (Germany, F.R.). Abt. Anlagenplanung 
und Bautechnik; Technische Hochschule Aachen (Germany, 
F.R.)). May 1986. 206p. (In German). NTIS (US Sales 
Only), PC A10/MF AO1. File Number DE87750885. 

This paper describes and evaluates the data and results cur- 
rently available on the storage of spent AVR fuel elements. Water 
basin and dry storage facilities as well as the extensive experimental 
and development work are taken into consideration. Only slight 
quantities of krypton 85 and tritium can be released from the fuel 
element. Unlike existing casks made of nodular graphite cast iron, a 
new AVR cask has been developed which is formed of mild steel R 
St 37-2 and a special heavy concrete. The cask does not have a 
leak-tightness function but rather only the function of shielding and 
mechanical protecting the two cans (type B(U), IAEA). The manu- 
facturing costs are low so that a storage of 15 years involves costs 
to the amount of 35 DM/fuel element. The cost estimate for spent 
fuel disposal in the year 2000 results in a value of 25 DM/fuel ele- 
ment. Costs of 0.8 - 0.9 Dpf/kWh are calculated for the complete 
disposal of AVR fuel elements. 


17862 (NUREG/CR—4847) Case histories of West 
Valley spent fuel shipments: Final report. (Aerospace Corp., 
Los Angeles, CA (USA); Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of Fuel Cycle and Material 
Safety). Jan 1987. 235p. NTIS, PC All/MF AOl1 - GPO. 
File Number T187900521. 

In 1983, NRC/FC initiated a study on institutional issues re- 
lated to spent fuel shipments originating at the former spent fuel 
processing facility in West Valley, New York. FC staff viewed the 
shipment campaigns as a one-time opportunity to document the in- 
stitutional issues that may arise with a substantial increase in spent 
fuel shipping activity. NRC subsequently contracted with the Aero- 
space Corporation for the West Valley Study. This report contains 
a detailed description of the events which took place prior to and 
during the spent fuel shipments. The report also contains a discus- 
sion of the shipment issues that arose, and presents general findings. 
Most of the institutional issues discussed in the report do not fall 
under NRC's transportation authority. The case histories provide a 
reference to agencies and other institutions that may be involved in 
future spent fuel shipping campaigns. 130 refs., 7 figs., 19 tabs. 


17863 (SAND—84-1854) Performance testing of thermal 
analysis codes for nuclear fuel casks. Sanchez, L.C. (ed.). 
(Sandia National Labs., Albuquerque, NM (USA)). Jan 
1987. Contract AC04-76DP00789. 62p. (TTC—0509). NTIS, 
PC A04/MF AOI; 1; GPO Dep. File Number DE87005215. 

In 1982 Sandia National Laboratories held the First Indus- 
try/Government Joint Thermal and Structural Codes Information 
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Exchange and presented the initial stages of an investigation of 
thermal analysis computer codes for use in the design of nuclear 
fuel shipping casks. The objective of the investigation was to (1) 
document publicly available computer codes, (2) assess code capa- 
bilities as determined from their user's manuals, and (3) assess code 
performance on cask-like model problems. Computer codes are re- 
quired to handle the thermal phenomena of conduction, convection 
and radiation. Several of the available thermal computer codes 
were tested on a set of model problems to assess performance on 
cask-like problems. Solutions obtained with the computer codes for 
steady-state thermal analysis were in good agreement and the solu- 
tions for transient thermal analysis differed slightly among the com- 
puter codes due to modeling differences. 


17864 (SAND—85-2621) Solutions obtained to interna- 
tional heat transfer benchmarking problems for nuclear fuel 
casks using Q/TRAN. Sanchez, L.C. (Sandia National 
Labs., Albuquerque, NM (USA)). Feb 1987. Contract 
AC04-76DP00789. 78p. (TTC—0631). NTIS, PC A0S/MF 
AO0l; 1; GPO Dep. File Number DE87005646. 

In 1985 Sandia National Laboratories participated in the Nu- 
clear Energy Agency Committee on Reacto™ Physics (NEACRP) 
Specialists’ Meeting on Heat Transfer Assessment of Transportation 
Packages. The objective of the meeting was to establish a set of 
model problems for use in comparing the performance of thermal 
analysis computer codes that may be used in the design of nuclear 
fuel shipping casks. The selected problems are to be used to com- 
pare code results for the thermal phenomena of conduction, con- 
vection, and radiation in cask-like problems. Two model problems 
were used in this study. The first problem required the determina- 
tion of the steady-state temperatures of a 16 x 16 array of heated 
and unheated pins (representing fuel and control rod positions) of a 
simulated PWR fuel assembly. The second problem required the 
determination of transient temperatures of a finned surface (repre- 
senting the external surface of a cask) subjected to an internal heat 
flux and to an external engulfing fire. Solutions to the problems 
were obtained with the code "Q/TRAN.” Solutions and descrip- 
tions of the necessary modeling techniques are given in this report. 


17865 (SAND—86-1725) Cask materials cost comparison. 
Sorenson, K.B. (Sandia National Labs., Albuquerque, NM 
(USA)). Mar 1987. Contract AC04-76DP00789. 53p. 
(TTC—0676). NTIS, PC A04. File Number DE87006009. 

This report was prepared to support the evaluation of nucle- 
ar materials transportation cask designs which have been submitted 
to the Department of Energy-Office of Civilian Radioactive Waste 
Management (DOE/OCRWM) as part of a cask procurement and 
development program sponsored by OCRWM. The objective of 
this report is to provide a relative comparison of cask body costs as 
a function of the types of containment and gamma shield materials 
which are likely to be proposed for the procurement program. The 
cask body costs (raw materials, manufacture, inspection, and test- 
ing) are normalized based on payload capacity for the final compar- 
ison. In general, cask body costs for sandwich type designs, using 
stainless steel plate and lead for the gamma shield, compare favor- 
ably with all the design types and cask sizes. A monolithic, thick 
wall forged ferritic steel cask also has relatively low costs. Mono- 
lithic cask bodies fabricated from ductile cask iron have compara- 
tively high costs due to indications that full-scale drop tests would 
be required. Cask body costs for ductile cast iron are competitive 
only for the large rail cask and then only for higher production 
runs (more than ten casks per design). Sandwich designs, using de- 
pleted uranium for gamma shielding, have relatively high cask body 
costs due to the raw material and fabrication expense of the deplet- 
ed uranium. The evaluated costs are only one component of the life 
cycle cost for a particular cask. Indeed, over the life span of a cask, 
operational costs can significantly exceed initial procurement costs. 
For reducing life cycle costs, maximizing payload becomes the 
driving parameter. Choosing designs with high payload, such as the 
sandwich design with depleted uranium shielding, becomes an at- 
tractive alternative. 
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REFER ALSO TO CITATION(S) 17851, 17861, 17935, 17936, 17939, 17941, 
17943, 18533, 18548, 18550, 18626, 18635, 18637, 18708, 18711, 18786, 19100, 
19237, 19238, 19241, 19242, 19254 


17866 (ANL/EES-TM—320) Radioactive waste isolation 
in salt: Peer review of the Golder Associates draft test plan 
for in situ testing in an exploratory shaft in salt. Hambley, 
D.F.; Mraz, D.Z.; Unterberter, R.R.; Stormont, J.C.; 
Neuman, S.P.; Russell, J.E.; Jacoby, C.H.; Hull, A.B.; 
Brady, B.H.G.; Ditmars, J.D. (Argonne National Lab., IL 
(USA)). Jan 1987. Contract W-31109-ENG-38. 169p. NTIS, 
PC E08/$6.75; 1; GPO Dep. File Number DE87005927. 

This report documents the peer review conducted by Ar- 
gonne National Laboratory of a document entitled “Draft Test Plan 
for In Situ Testing in an Exploratory Shaft in Salt,” prepared for 
Battelle Memorial Institute's Office of Nuclear Waste Isolation by 
Golder Associates, Inc. In general, the peer review panelists found 
the test plan to be technically sound, although some deficiencies 
were identified. Recommendations for improving the test plan are 
presented in this review report. A microfiche copy of the following 
unpublished report is attached to the inside back cover of this 
report: "Draft Test Plan for In Situ Testing in an Exploratory Shaft 
in Salt,” prepared by Golder Associates, Inc., for Office of Nuclear 
Waste Isolation, Battelle Memorial Institute, Columbus, Ohio 
(March 1985). 


17867 (BMI/ONWI—583) Waste package materials test- 
ing for a salt repository: 1983 status summary report. Moak, 
D.P. (Battelle Memorial Inst., Columbus, OH (USA). Office 
of Nuclear Waste Isolation). Sep 1986. Contract AC02- 
83CH10140. 15ip. NTIS, PC A08. File Number 
DE87005939. 

The United States plans to safely dispose of nuclear waste in 
deep, stable geologic formations. As part of these plans, the US De- 
partment of Energy is sponsoring research on the designing and 
testing of waste packages and waste package materials. This fiscal 
year 1983 status report summarizes recent results of waste package 
materials testing in a salt environment. The results from these tests 
will be used by waste package designers and performance assess- 
ment experts. Release characteristics data are available on two 
waste forms (spent fuel and waste-containing glass) that were ex- 
posed to leaching tests at various radiation levels, temperatures, pH, 
glass surface area to solution volume ratios, and brine solutions sim- 
ulating expected salt repository conditions. Candidate materials 
tested for corrosion resistance and other properties include iron 
alloys; TI-CODE 12, the most promising titanium alloy for contain- 
ment; and nickel alloys. In component interaction testing, synergis- 
tic effects have not ruled out any candidate material. 21 refs., 37 
figs., 15 tabs. 


17868 (BMI/ONWI—615) Nuclear waste repository sim- 
ulation experiments (brine migration), Asse Mine of the Fed- 
eral of Germany: Quarterly brine migration data report, July- 
September 1984. Coyle, A.J.; Kalia, H.N.; Eckert, J.L. (Bat- 
telle Memorial Inst., Columbus, OH (USA). Office of Nu- 
clear Waste Isolation). Oct 1986. Contract AC02- 
83CH10140. 263p. NTIS, PC A1l2/MF A0Ol; 1; GPO Dep. 
File Number DE87005926. 

The fifth brine migration data status report describes experi- 
ments simulating a nuclear waste repository at the 800-m (2624-ft) 
level of the Asse Salt Mine in the Federal Republic of Germany 
from May 1983 through September 1984. This report describes the 
test equipment, the Asse Salt Mine, and the pretest properties of the 
salt in the test gallery. This report also includes test data for the 
first 16 months of operations on brine migration rates, borehole 
pressure, salt temperatures, and thermomechanical behavior of the 
salt. Annual reports have been prepared for the years 1983 and 
1984, describing the test activities on a yearly basis (Rothfuchs et 
al., 1984, 1986). The duration of the experiments will be approxi- 
mately 2 years, ending in December 1985. 2 refs., 118 figs., 91 tabs. 


05 NUCLEAR FUELS 
0520 Waste Management 


17869 (BNL-NUREG—38999) Biodegradation testing of 
bitumen. Barletta, R.E.; Bowerman, B.S.; Davis, R.E.; Shea, 
C.E. (Brookhaven National Lab., Upton, NY (USA); Nucle- 
ar Regulatory Commission, Washington, DC (USA)). 1986. 
Contract AC02-76CH00016. 7p. (CONF-861207—57). 
NTIS, PC A02/MF AO! - GPO. File Number T187004609. 

From Materials Research Society fall meeting; Boston, MA, 
USA os Dec 1986). 

An estimate of the rate of biodegradation of bituminous ma- 
terial is necessary to predict the long-term stability of low- and in- 
termediate-level waste solidified using bitumen. Data from a series 
of scoping experiments have been analyzed to determine the rate of 
degradation of blown bitumen samples under a variety of condi- 
tions. Among the variables investigated were the effect of soil type, 
moisture, sample surface area and microbial strain. The rate of deg- 
radation was measured by monitoring metabolic CO: release. Using 
this data it was found that, for degradation in soil, a mean rate of 
5.5 x 10‘ cm/y represented all data to within a factor of about 
two. This mean rate is nearly that for distilled bitumen samples 
measured by other workers. 


17870 (CONF-860990—14) Waste-acceptance criteria for 
greater-confinement disposal. Gilbert, T.L.; Meshkov, N.K. 
(Argonne National Lab., IL (USA)). 1986. Contract W- 
31109-ENG-38. 16p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE87004672. 

From 8. annual participants’ information meeting of the 
DOE Low-Level Waste Management Program; Denver, CO, USA 
(22 Sep 1986). 

A methodology for establishing waste-acceptance criteria 
based on quantitative performance factors that characterize the con- 
finement capabilities of a waste-disposal site and facility has been 
developed. The methodology starts from the basic objective of pro- 
tecting public health and safety by providing assurance that disp- 
soal of the waste will not result in a radiation dose to any member 
of the general public, in either the short or long term, in excess of 
an established basic dose limit. The method is based on an explicit, 
straightforward, and quantitative relationship among individual risk, 
confinement capabilities, and waste characteristics. A key aspect of 
the methodology is the introduction of a confinement factor that 
characterizes the overall confinement capability of a particular fa- 
cility and can be used for quantitative assessments of the perform- 
ance of different disposal sites and facilities, as well as for establish- 
ing site-specific waste-acceptance criteria. Confinement factors are 
derived by means of site-specific pathway analyses. They make pos- 
sible a direct and simple conversion of a basic dose limit into waste- 
acceptance criteria, specified as concentration limits on radionu- 
clides in the waste streams and expressed in quantitative form as a 
function of parameters that characterize the site, facility design, 
waste containers, and waste form. Waste-acceptance criteria can be 
represented visually as activity/time plots for various waste 
streams. These plots show the concentrations of radionuclides in a 
waste stream as a function of time and permit a visual, quantitative 
assessment of long-term performance, relative risks from different 
radionuclides in the waste stream, and contributions from ingrowth. 
13 refs. 


17871 (CONF-870306—9) Acceptance criteria consider- 
ations for miscellaneous wastes. Irvine, A.R.; Forsberg, 
C.W. (Oak Ridge National Lab., TN (USA)). Jan 1987. 
Contract AC05-840R21400. 20p. NTIS, PC A02/MF AO1; 
1; GPO Dep. File Number DE87005343. 

From Waste management ‘87; Tucson, AZ, USA (1 Mar 
1987). 

” EPA standards set forth limitations regarding releases to the 
accessible environment adjacent to a geologic repository. The NRC 
criteria pertaining to waste form and engineered barrier perform- 
ance place certain restrictions on the physical and chemical nature 
of the waste form and require substantially complete confinement 
of radioactivity until the high-heat-production period is past. After 
this period, the annual release of radionuclides from the waste 
package is normally limited to 1 part in 100,000 of the amounts cal- 
culated to be present at 1000-y decay. The regulation permits devi- 
ation from these criteria in exceptional circumstances. One such cir- 
cumstance might be the absence of a significant perturbation in 
temperature around the stored waste. The lack of significant heat 
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release will eliminate the hydrologic driving force for dispersal of 
radionuclides. Exceptional circumstances which potentially could 
justify a less stringent long-term release criterion are: small quantity 
of radioactivity, the nature of the radioactive species, and the 
nature of the geology in which the waste is to be emplaced. Be- 
cause the MW after a suitable decay period have low heat release 
rates per unit volume, they apparently could be so emplaced in a 
repository that there would be no compelling need, according to 
the reasoning presented in 10 CFR 60, for a 1000-y container. Re- 
garding attainment of the specified long-term release rate criterion, 
neither the solubility limits for the various waste forms nor the con- 
ductance of potential migration barriers are currently adequately 
characterized. The relatively small total heat generation rate for the 
MW in combination with the usual low volumetric heat generation 
rate apparently will allow application of migration barriers in a low 
temperature environment where barrier performance would be ex- 
pected to be unchanged with time. 


17872 (CONF-870306—22) A survey of low-level radioac- 
tive waste treatment methods and problem areas associated 
with commercial nuclear power plants. Jolley, R.L.; Rodgers, 
B.R. (Oak Ridge National Lab., TN (USA)). 1987. Contract 
AC05-840R21400. 7p. NTIS, PC A02. File Number 
DE87005986. 

From Waste management ’87; Tucson, AZ, USA (1 Mar 
1987). 

A survey was made (June 1985) of technologies that were 
currently being used, those that had been discontinued, and those 
that were under consideration for treatment of low-level radioac- 
tive waste from the commercial nuclear power plants in the United 
States. The survey results included information concerning prob- 
lems areas, areas needing research and development, and the use of 
mobile treatment facilities. 


17873 (CONF-870435—1) Automated sensitivity analysis: 


New tools for modeling complex dynamic systems. Pin, F.G. 


(Oak Ridge National Lab., TN (USA)). 1987. Contract 
AC05-840R21400. 9p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE87001821. 

From Energy ‘87: energy solutions today for the nineties; 
Atlantic City, NJ, USA (27 Apr 1987). 

Sensitivity analysis is an established methodology used by re- 
searchers in almost every field to gain essential insight in design 
and modeling studies and in performance assessments of complex 
systems. Conventional sensitivity analysis methodologies, however, 
have not enjoyed the widespread use they deserve considering the 
wealth of information they can provide, partly because of their pro- 
hibitive cost or the large initial analytical investment they require. 
Automated systems have recently been developed at ORNL to 
eliminate these drawbacks. Compilers such as GRESS and EXAP 
now allow automatic and cost effective calculation of sensitivities 
in FORTRAN computer codes. In this paper, these and other relat- 
ed tools are described and their impact and applicability in the gen- 
eral areas of modeling, performance assessment and decision 
making for radioactive waste isolation problems are discussed. 


17874 (DOE/CH/10140—03(86/3)) Salt Repository 
Project: Technical progress report for the quarter 1 April-30 
June, 1986, (Battelle Memorial Inst., Columbus, OH (USA). 
Office of Nuclear Waste Isolation). 1986. Contract AC02- 
83CH10140. 119p. NTIS, PC A06/MF AOI; 1; GPO Dep. 
File Number DE87005958. 

This document reports the progress being made each quarter 
on the development of a geologic repository in salt for the perma- 
nent disposal of high-level nuclear waste. The reporting elements 
are arranged by the work breakdown structure so that related stud- 
ies are presented together. The studies are reported by the Office of 
Nuclear Waste Isolation, a prime contractor of the US Department 
of Energy (DOE) Salt Repository Project Office. The studies in- 
clude work by other DOE prime contractors and by contractors to 
the Office of Nuclear Waste Isolation. 
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17875 (DOE/ID/12510—T1) Prediction and control of 
leachability of grouts used in low-level radioactive waste man- 
agement. Final report. Landolt, R.R.; Altschaeffl, A.G. 
(Purdue Univ., Lafayette, IN (USA)). [1987]. Contract 
FG07-84ID12510. 27p. NTIS, PC A03/MF AOl; 1; GPO 
Dep. File Number DE87000335. 

The status of the following studies is reported: Uses of 
Grouting for Remedial Action and New Trench Stabilization; 
Water Movement and Grout Formulations; and Leachability of 
Grout Materials Used As Solidification Media. (LM) 


17876 (DOE/ID/12547—T1) Evaluation of shale hosted 
low-level waste disposal sites in semi-arid environments: Final 
report. Roggenthen, W.M.; Rahn, P.H.; Arthur, R.C.; 
Miller, J.R.; Bangsund, W.J.; Eberlin, J. (South Dakota 
School of Mines and Technology, Rapid City (USA). Dept. 
of Geology and Geological Engineering). Sep 1985. Con- 
tract FG07-841D12547. 254p. NTIS, PC A12/MF AOI; 1; 
GPO Dep. File Number DE87000338. 

This report covers the findings of a multidisciplinary investi- 
gation intended to delineate critical factors and concerns associated 
with shale hosted, low-level radioactive waste disposal sites located 
in semiarid environments. The investigations focus primarily upon 
concerns regarding the hydrology, geochemistry, and meteorology 
of such an environment. The studies described within this report 
specifically do not constitute an evaluation of any one particular 
site nor even a particular class of sites. Rather, it is the intention of 
the report to present data and insights that would assist private 
concerns and governmental agencies in the efficient and prudent 
development of such disposal areas. This report assumes that the 
hypothetical waste site in question would be developed as a trench 
type operation similar to that used at Barnwell, South Carolina, 
with variations upon the techniques used at Beatty Flat, Nevada, 
and Hanford, Washington. The trench design (Figures 1 and 2) is 
assumed to be similar to that generic design described in "Proce- 
dures and Technology for Shallow Land Burial, DOE/LLw-13Td, 
1983) although it is also assumed that improvements and adapta- 
tions will be made upon this basic design to meet the individual 
needs of a particular site. During the preparation of this report it 
became apparent that new types of trench design are being studied. 
Discussions of these trench design proposals are not central to this 
report. The examples of trench design in Figures 1 and 2 are pre- 
sented only to give an idea as to the general philosophy of con- 
struction of shallow burial facilities. 


17877 (DOE/NE—0077) Recommendations for manage- 
ment of greater-than-Class-C low-level radioactive waste: 
Report to Congress in response to Public Law 99-240. 
(USDOE Assistant Secretary for Nuclear Energy, Washing- 
ton, DC). Feb 1987. 63p. NTIS, PC A04/MF AOI; 1; GPO 
Dep. File Number DE87006183. 

This report sets forth the Department's findings and recom- 
mendations for ensuring the safe management and disposal of low- 
level radioactive waste (LLW) with concentrations of radionuclides 
that exceed the limits established by the Nuclear Regulatory Com- 
mission for Class C LLW. Chapters are devoted to: Identification 
of Greater-Than Class-C Low-Level Waste; Regulatory Needs and 
Legislative Authorities; Proposed Actions to Ensure the Safe Man- 
agement of Greater-Than-Class-C Low-Level Waste; System Con- 
siderations for Waste Disposal; Funding Options; Requirements for 
Implementation; and Schedule and Cost. Three Appendices are in- 
cluded: Public Law 99-240, Section 3(b); Greater-Than-Class-C 
Low-Level Waste Types and Quantities; and Descriptions of Sys- 
tems Considerations for Waste Disposal. (LM) 


17878 (DOE/NE/44139—9) Decontamination of the 
product handling area at the West Valley Demonstration 
Project: Final topical report for period July 1985 to February 
1986. Phillips, E.C. (West Valley Nuclear Services Co., 
Inc., West Valley, NY (USA)). Jun 1986. Contract ACO07- 
81NE44139. 34p. NTIS, PC A03/MF A0l1; 1; GPO Dep. 
File Number DE87005772. 

The purpose of this report is to describe the decontamination 
and decommissioning (D and D) preparations of an existing facility 
at the West Valley Demonstration Project (WVDP), the Product 
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Handling Area (PHA), to be part of a Liquid Waste Treatment 
System (LWTS) in conjunction with the Cement Solidification 
System (CSS). Two interconnected facilities, the Uranium Product 
Cell (UPC) and the Uranium Loadout Area (ULO), form the PHA. 
Both of these facilities contain large tanks. Both of the tanks in the 
UPC are suitable for use as components of the LWTS. In addition, 
the UPC is the only existing means of access to the bottom of the 
Product Purification Cell (PPC) in which some of the equipment 
for the LWTS will be installed. Consequently, this report describes 
the decontamination of the PHA from a radioactively contaminated 
environment to one which may be entered in street clothes. Of the 
two facilities of the PHA, the UPC was the more highly contami- 
nated prior to decontamination. Decontamination of the UPC has 
been completed leaving most of the surfaces in the facility smeara- 
bly clean. Decontamination of the UPC consisted of washing all 
surfaces, draining the floor sump, removing unneeded piping, in- 
stalling a back flow filter system, painting all surfaces, installing 
rubber matting on the floor and placing new stainless steel covering 
on the UPC ledge. Decontamination operations in the ULO have 
been completed and were similar to those in the UPC consisting of 
decontaminating by hand wipedown, removing contamination fixed 
in paint, and applying new paint. In addition, two pumps and a 
concrete pump niche were removed. Prior to decontamination, sur- 
face contamination was present in the ULO. After decontamination, 
most of the surfaces in the ULO were clean of smearable contami- 
nation. D and D Operations were initiated in the PHA in July 1985 
and completed in February 1986. 13 figs., 9 tabs. 


17879 (DOE/NE/44139—12) West Valley Demonstra- 
tion Project facilities utilization plan for the existing facilities 
at the Western New York Nuclear Service Center. Skillern, 
C.G. (West Valley Nuclear Services Co., Inc., West Valley, 
NY (USA)). May 1986. Contract AC07-81NE44139. 24p. 
NTIS MF AOI; 2; GPO Dep. File Number DE87005886. 

In 1980, Congress passed Public Law 96-368, the West 
Valley Demonstration Project (WVDP) Act. As a primary objec- 
tive, the Act authorized the US Department of Energy (DOE) to 
solidify the high-level waste (HLW) stored at the Western New 
York Nuclear Service Center (WNYNSC) into a form suitable for 
transportation and disposal in a federal repository. This report will 
describe how WVDP proposes to use the existing WNYNSC Fa- 
cilities in an efficient and technically effective manner to comply 
with Public Law 96-368. In support of the above cited law, the 
DOE has entered into a “Cooperative agreement between the 
United States Department of Energy and the New York State 
Energy Research and Development Authority on the Western New 
York Nuclear Service Center at West Valley, New York.” The 
state-owned areas turned over to the DOE for use are as follows: 
Process Plant, Waste Storage, Low-Level Waste Treatment Facili- 
ty, Service Facilities, Plant Security, and Additional Facilities. The 
Facilities Utilization Plan (FUP) describes how the state-owned fa- 
cilities will be utilized to complete the Project; it is divided into 
five sections as follows: Executive Summary - an overview; Intro- 
duction - the WVDP approach to utilizing the WNYNSC Facili- 
ties; WVDP Systems - a brief functional description of the system, 
list of equipment and components to be used and decontamination 
and decommissioning (D and D) support; WVDP Support Facili- 
ties; and Caveats that could effect or change the potential usage of 
a particular area. 


17880 (DOE/NE/44139—14) High-level waste character- 
ization at West Valley: Progress report for the period 1982- 
1985. Rykken, L.E. (West Valley Nuclear Services Co., 
Inc., West Valley, NY (USA)). 2 Jun 1986. Contract ACO07- 
81NE44139. 145p. NTIS, PC A07/MF A0Ol1; 1; GPO Dep. 
File Number DE87005887. 

This is a report on the work that was carried out at West 
Valley under the Waste Characterization Program. This Program 
covered a number of tasks in support of the design of facilities for 
the pretreatment and final encapsulation of the high level waste 
stored at West Valley. In particular, necessary physical, chemical, 
and radiological characterization of high-level reprocessing waste 
stored in two vaulted underground tanks was carried out over the 
period 1982 to 1985. 21 refs., 77 figs., 28 tabs. 


05 NUCLEAR FUELS 
0520 Waste Management 


17881 (DOE/NE/44139—21) Measuring success utilizing 
earned value at the West Valley Demonstration Project. 
Scheer, S.A.; Alexander, J.R. (West Valley Nuclear Serv- 
ices Co., Inc., West Valley, NY (USA)). Jul 1986. Contract 
AC07-81NE44139. 41p. NTIS, PC A03/MF A0l; 1; GPO 
Dep. File Number DE87005771. 

The West Valley Nuclear Services Company, a wholly 
owned subsidiary of the Westinghouse Electric Corporation, oper- 
ates the West Valley Demonstration Project for the US Depart- 
ment of Energy and employs a wide spectrum of Project Manage- 
ment disciplines. The $450M project represents the highest stand- 
ards for staff management and clean-up of nuclear waste in the 
United States, one of the most sophisticated ever undertaken by 
either Westinghouse or DOE. This paper describes the history and 
scope of the project and the technical aspects of the West Valley 
Management Control System, including how cost and schedule in- 
formation is integrated to provide a comprehensive procurement 
measuring system, and the automated tools used by the manage- 
ment team to accomplish their goal. 


17882 (DOE/NE/44139—23) Selection of the West 
Valley Demonstration Project low-level waste form. Eisen- 
statt, L.R. (West Valley Nuclear Services Co., Inc., West 
Valley, NY (USA)). 12 Nov 1986. Contract ACO07- 
81NE44139. 29p. NTIS, PC A03/MF A0Ol1; 1; GPO Dep. 
File Number DE87006473. 

This report provides an analysis of potential waste forms for 
low-level waste that will be immobilized in the Radwaste Treat- 
ment System at the West Valley Demonstration Project (WVDP). 
Based upon a comparison of waste form and system properties, 
cement was selected as the optimal low-level waste form for the 
WVDP. The waste form properties considered were development 
status, leach resistance, radiation stability, and thermal stability. The 
system properties considered were process simplicity, system fabri- 
cation time, and process safety. 


17883 (DP-MS—86-84) New low-level radioactive waste 
disposal/storage facilities for the Savannah River Plant. 
Cook, J.R. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). 1987. Contract AC09- 
76SR00001. Sp. (CONF-870306—18). NTIS, PC A02. File 
Number DE87005825. 

From Waste management ‘87; Tucson, AZ, USA (1 Mar 
1987). 

Within the next few years the Savannah River Plant will re- 
quire new facilities for the disposal and/or storage of solid low- 
level radioactive waste. Six options have been developed which 
would meet the regulatory and site-specific requirements for such 
facilities. 


17884 (DP-MS—86-94-Rev.1) Remote operation of 
microwave systems for solids content analysis and chemical 
dissolution in highly radioactive environments. Sturcken, 
E.F.; Floyd, T.S.; Manchester, D.P. (Du Pont de Nemours 
(E.I.) and Co., Aiken, SC (USA). Savannah River Lab.; 
Floyd Associates, Clover, SC (USA); CEM Corp., Mat- 
thews, NC (USA)). Oct 1986. Contract AC09-76SR00001. 
23p. (CONF-861009—1-Rev.1). NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87005829. 

From Silver Jubilee Eastern Analytical symposium; New 
York, NY, USA (20 Oct 1986). 

Microwave systems provide quick and easy determination of 
solids content of samples in high-level radioactive cells. In addition, 
dissolution of samples is much faster when employing microwave 
techniques. These are great advantages because work in cells,using 
master-slave manipulators through leaded glass walls, is normally 
slower by an order of magnitude than direct contact methods. This 
paper describes the modifiction of a moisture/solids analyzer micro- 
wave system and a drying/digestion microwave system for remote 
operation in radiation environments. The moisture/solids analyzer 
has operated satisfactorily for over a year in a gamma radiation 
field of 1000 roentgens per hour and the drying/digestion system is 
ready for installation in a cell. 
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17885 (DP-MS—86-125) New treatment facility for low 
level process effluents at the Savannah River site. Ebra, 
M.A.; Bibler, J.P.; Johnston, B.S.; Kilpatrick, L.L.; Poy, 
F.L.; Wallace, R.M. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). 1987. Contract 
AC09-76SR00001. 4p. (CONF-870306—17). NTIS, PC A02. 
File Number DE87005827. 

From Waste management ‘87; Tucson, AZ, USA (1 Mar 
1987). 

, A new facility, the F/H Effluent Treatment Facility (F/H 
ETF) is under construction at the Savannah River site. It will de- 
contaminate process effluents containing low levels of radionuclides 
and hazardous chemicals prior to discharge to a surface stream. 
These effluents, which are currently discharged to seepage basins, 
originate in the chemical separations and high-level radioactive 
waste processing areas, known as F-Area and H-Area. The new fa- 
cility will allow closure of the basins in order to meet the provi- 
sions of the Resource Conservation and Recovery Act by Novem- 
ber 1988. A high degree of reliability is expected from this design 
as a result of extensive process development work that has been 
conducted at the Savannah River Laboratory. This work has in- 
cluded both bench scale testing of individual unit operations and 
pilot scale testing of an integrated facility, 150 to 285 L/min (40 to 
75 gpm), that contains the major operations. 


17886 (DP-MS—86-139) Inhibiting localized corrosion 
during storage of dilute SRP wastes. Oblath, S.B.; Congdon, 
J.W. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). 1986. Contract ACO09- 
76SR00001. 5p. (CONF-870306—15). NTIS, PC A02. File 
Number DE87005828. 

From Waste management ‘87; Tucson, AZ, USA (1 Mar 
1987). 

: High-level radioactive waste will be incorporated in borosili- 
cate glass in the Defense Waste Processing Facility (DWPF) at the 
Savannah River Plant (SRP). As part of this process, large volumes 
of inorganic salt wastes will be decontaminated for disposal as low- 
level waste. The principal contaminants, %’Cs and Sr, are re- 
moved by treatment with sodium tetraphenylborate and sodium ti- 
tanate. The resulting solids will be slurried with a dilute salt solu- 
tion and stored in existing carbon steel tanks for several years prior 
to processing and disposal. Initial tests indicated a tendency for lo- 
calized corrosion of the tanks. An investigation, using nonradioac- 
tive simulants for the expected solution compositions, identified in- 
hibitors which would protect the steel. Changes in solution compo- 
sitions over time, due to radiolytic effects, were also accounted for 
by the simulants. Six inhibitors were identified which would protect 
the steel tanks. The effects these inhibitors would have on later 
processing steps in the DWPF were then evaluated. After this 
process, only sodium nitrite remained as an inhibitor that was both 
effective and compatible with the DWPF. The use of this inhibitor 
has been demonstrated on a real waste slurry. 


17887 (DP-MS—86-148) Electrochemical processing of 
low-level waste solutions. Hobbs, D.T.; Ebra, M.A. (Du Pont 
de Nemours (E.I.) and Co., Aiken, SC (USA). Savannah 
River Lab.). 1987. Contract AC09-76SR00001. 7p. (CONF- 
870306—19). NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE87005826. 

From Waste management ‘87; Tucson, AZ, USA (1 Mar 
1987). 

. The feasibility of treating low-level Savannah River Plant 
(SRP) waste solutions by an electrolytic process has been demon- 
strated. Although the economics of the process are marginal at the 
current densities investigated at the laboratory scale, there are a 
number of positive environmental benefits. These benefits include: 
(1) reduction in the levels of nitrate and nitrite in the waste, (2) fur- 
ther decontamination of Tc and ?°*Ru, and (3) reduction in the 
volume of waste. 


17888 (DP-MS—86-163) Prediction of waste glass melt 
rates. Lee, L. (Du Pont de Nemours (E.I.) and Co., Aiken, 
SC (USA). Savannah River Lab.). 1987. Contract AC09- 
76SR00001. 4p. (CONF-870306—16). NTIS, PC A02. File 
Number DE87005831. 


From Waste management '87; Tucson, AZ, USA (1 Mar 
1987). 
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Under contract to the Department of Energy, the Du Pont 
Company has begun construction of a Defense Waste Processing 
Facility to immobilize radioactive wastes now stored as liquids at 
the Department of Energy’s Savannah River Plant. The immobili- 
zation process solidifies waste sludge by vitrification into a leach- 
resistant borosilicate glass. Development of this process has been 
the responsibility of the Savannah River Laboratory. As part of the 
development, a simple model was developed to predict the melt 
rates for the waste glass melter. This model is based on an energy 
balance for the cold cap and gives very good agreement with melt 
rate data obtained from experimental campaigns in smaller scale 
waste glass melters. 


17889 (DP-MS—86-218) The PWI [plutonium waste in- 
cinerator] expert system: Real time, PC-based process analy- 
sis. Brown, K.G.; Smith, F.G. (Du Pont de Nemours (E.I.) 
and Co., Aiken, SC (USA). Savannah River Lab.). 1987. 
Contract AC09-76SR00001. 6p. (CONF-870384—1). NTIS, 
PC A02. File Number DE87005823. 

From 19. southeastern symposium on system theory; Clem- 
son, SC, USA (15 Mar 1987). 

A real time, microcomputer-based expert system is being de- 
veloped for a prototype plutonium waste incinerator (PWI) process 
at Du Pont’s Savannah River Laboratory. The expert system will 
diagnose instrumentation problems, assist operator training, serve as 
a repository for engineering knowledge about the process, and pro- 
vide continuous operation and performance information. A set of 
necessary operational criteria was developed from process and en- 
gineering constraints; it was used to define hardware and software 
needs. The most important criterion is operating speed because the 
analysis operates in real time. TURBO PROLOG by Borland Inter- 
national was selected. The analysis system is divided into three sec- 
tions: the user-system interface, the inference engine and rule base, 
and the files representing the blackboard information center. 


17890 (EUR—10119) Geochemical modelling. WHATIF- 
AQ: a computer programme for speciation calculations. 
Skytte-Jensen, B.; Jensen, H.; Nielsen, O.J. (Commission of 
the European Communities, Luxembourg). 1985. 104p. 
NTIS (US Sales Only), PC A06/MF AOl1. File Number 
DE87750916. 

Algol Burroughs B7800 or HP9816. 

WHATIF-AQ is part of a family of programmes for caicula- 
tions of geochemistry in the near-field of radioactive waste with 
temperature gradients. The computer programme presented in this 
report calculates speciation and saturation indices for an aqueous 
solution at temperatures between 0-125°C. This report also serves 
as a manual to the programme. 


17891 (EUR—10120) Geochemical modelling. Column 2: 
a computer program for simulation of migration. Nielsen, 
O.J.; Carlsen, L. (Commission of the European Communi- 
ties, Luxembourg). 1985. 76p. NTIS (US Sales Only), PC 
A05/MF AO1. File Number DE87750917. 

FORTRAN 77. 

COLUMN2 is a 1D FORTRAN77 computer program de- 
signed for studies of the effects of various physicochemical process- 
es on migration. It solves the solute transport equation and can take 
into account dispersion, sorption, ion exchange, first and second 
order homogeneous chemical reactions. Spatial variations of input 
pulses and retention factors are possible. The method of solution is 
based on a finite difference discretion followed by the application 
of the method of characteristics and two separate grid systems. 
This report explains the mathematical and numerical methods used, 
describes the necessary input, contains a number of test examples, 
provides a listing of the program and explains how to acquire the 
program, adapt it to other computers and run it. This report serves 
as a manual for the program. 


17892 (EUR—10188) Melting of contaminated steel scrap 
arising in the dismantling of nuclear power plants. Gomer, 
CR: ieee J.T. (Commission of the European Commu- 
nities, Luxembourg). 1985. 57p. NTIS (US Sales Only), PC 
A04/MF AO1. File Number DE87750945. 

In this work scrap steel components from nuclear power 
plants, about 2 t in all, have been studied during 16 melts and the 
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melt products in these or in subsequent production melts brought 
below a de minimis (reclaim) radioactivity concentration of 10 pCi 
g”'. Radioactivity inventories for furnace systems have been made. 
In addition there have been meits with known amounts of radioacti- 
vities diluted uniformly into steel to provide sample calibration 
standards but also to directly measure dosage for various configura- 
tions and thicknesses of plate rolled from the steel. The work 
shows that Co-60 has in all cases finished entirely in steel and in 
uniform dilution in both electric arc and induction furnace melting, 
and, that Cs radioactivities do not enter steel at all and can readily 
be made to stay substantially in slag in the induction furnace. Under 
certain circumstances which may not be fully practical in produc- 
tion furnaces, cesium can be retained in slag in the electric arc fur- 
nace. These results together permit combined dilution/decontami- 
nation reclaim of selected nuclear steel scrap. The experimental 
melting of material within this range has been done at negligible ra- 
diation dosage to melting plant operatives or any evidence of air- 
borne radioactivity external to the furnace system. It is likely that 
this would apply for the largest production furnaces which of ne- 
cessity have high filtration efficiency fume control equipment. A 
projection has been made for a nuclear scrap reclaim program of 
4000 t/a with overall contamination of 1 Ci Co-60 or equivalent, in 
respect of arisings of the scrap, preparation and routing to the steel- 
works, dosage in steelmaking and use of the product. The benefit 
versus detriment of this is derived to be favourable. Finally, the 
impact on the overall steel pool in the UK of such a programme is 
shown to be very small indeed. 4 refs. 


17893 (HEDL-SA—3543-FP) High pressure freon decon- 
tamination of remote equipment. Wilson, C.E. (Hanford En- 
gineering Development Lab., Richland, WA (USA)). 1987. 
Contract AC06-76FF02170. 8p. (CONF-870301—17). NTIS, 
PC A02/MF A011; 1; GPO Dep. File Number DE87005479. 

From International topical meeting on remote systems and 
robotics in hostile environments; Pasco, WA, USA (29 Mar 1987). 

A series of decontamination tests using high pressure 
FREON 113 was conducted in the 200 Area of the Hanford site. 
The intent of these tests was to evaluate the effectiveness of 
FREON 113 in decontamination of manipulator components, tools, 
and equipment items contaminated with mixed fission products. The 
test results indicated that high pressure FREON 113 is very effec- 
tive in removing fissile material from a variety of objects and can 
reduce both the quantity and the volume of the radioactive waste 
material presently being buried. 


17894 (LA—10891-MS) Direct oxide reduction (DOR) 
solvent salt recycle in pyrochemical plutonium recovery oper- 
ations. Fife, K.W.; Bowersox, D.F.; Davis, C.C.; McCor- 
mick, E.D. (Los Alamos National Lab., NM (USA)). Feb 
1987. Contract W-7405-ENG-36. 21p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87006314. 

One method used at Los Alamos for producing plutonium 
metal is to reduce the oxide with calcium metal in molten CaCh at 
850°C. The solvent CaCl, from this reduction step is currently dis- 
carded as low-level radioactive waste because it is saturated with 
the reaction by-product, CaO. We have developed and demonstrat- 
ed a molten salt technique for rechlorinating the CaO, thereby re- 
generating the CaCl, and incorporating solvent recycle into the 
batch PuO2 reduction process. We discuss results from the process 
development experiments and present our plans for incorporating 
the technique into an advanced design for semicontinuous plutoni- 
um metal production. 


17895 (NTB—85-14) Sedimentation and tectonics of the 
Tertiary in northern Switzerland. (Nationale Genossenschaft 
fuer die Lagerung Radioaktiver Abfaelle (NAGRA), Baden 
(Switzerland)). Mar 1985. 163p. (In German). Nagra, Ch- 
5401 Baden, Switzerland. 

The following literature study of the Tertiary of northern 
Switzerland and its surroundings presents an approach to the prob- 
lem ‘sedimentation and tectonics’ in the region. As a first fundamen- 
tal step information has been gathered for the compilation of five 
litho- and chronostratigraphical correlation charts of the postsidero- 
lithic sediments of northern Switzerland. In a second part, schemat- 
ic geological sections have been constructed and then divided into 
distinct stratigraphic units (Enclosures 5 + 6). Subsidence curves 


05 NUCLEAR FUELS 
0520 Waste 


(Fig. 3) have been determined for a series of points along each sec- 
tion. From those, three-dimensional diagrammes of temporal and 
spatial vertical tectonic mouvements since the upper Eocene have 
been reconstructed (Fig. 5). These reconstructions indicate that a) 
A relatively independant and complicated interference zone extends 
between the constantly subsiding Molasse through and the rather 
stable mesoeuropean foreland (Tabular Jura, Black Forest, Swabian 
Alp). It obviously forms a transition zone between the alpine tec- 
tonic realm and the forces which emanate from the Rhinegraben 
riftsystem and the Black Forest. b) The subsidence curves, together 
with many hints in published reports, strongly suggest several dis- 
tinct tectonic phases in northern Switzerland. A Synopsis of the 
events since upper Eocene time is attempted. c) Some quantitative 
aspects of the observed tectonic mouvements in the Tertiary of 
northern Switzerland and in other well documented regions are dis- 
cussed and compared with modern geodetic data. Roughly two 
main tectonic settings can be distinguished: -Relatively narrow 
areas with rather local and episodic movements. For example the 
formation of graben structures and other fault patterns where rates 
of differential mouvements could be relativelky high. 


17896 (NUREG/CR—2478-Vol.3) A study of trench 
covers to minimize infiltration at waste disposal sites: Final 
report. Cartwright, K.; Larson, T.H.; Herzog, B.L.; John- 
son, T.M.; Albrecht, K.A.; Moffett, D.L.; Keefer, D.A.; 
Stohr, C.J. (Illinois State Geological Survey, Champaign 
(USA); Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Waste Management). Feb 1987. 137p. 
(ISGS/CIRC—541). NTIS, PC A07/MF AO1 - GPO. File 
Number TI87900539. 

We have investigated methods to limit infiltration through 
trench covers by reviewing current practices, testing selected geo- 
logic materials, simulating selected cover designs, and designing, 
constructing, and monitoring four field-scale experimental covers. 
Of the many designs considered, we conclude that multilayered soil 
covers are superior to single-layered covers. Laboratory and com- 
puter simulations indicate that a wick effect can be established by 
placing a fine-grained layer over a coarse-grained layer, thereby de- 
laying and possibly reducing moisture infiltration through the entire 
cover. Field experiments indicate that the wick effect does occur 
under certain circumstances; but a potentially more important fea- 
ture of the layered cover design is the ability of the coarse-grained 
layer to remove moisture from the system through drain tiles. 


17897 (NUREG/CR—4787) Conference of radiation con- 
trol program directors’ information for licensing low-level ra- 
dioactive waste incinerators and compactors. (Conference of 
Radiation Control Program Directors, Inc., Frankfort, KY 
(USA); Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Engineering Safety). Jan 1987. 151p. NTIS, 
PC A08/MF AO1 - GPO. File Number T187900522. 

p. 

This guidance was written to assist Agreement States and 
applicants addressing low-level waste processing as regulators or as 
licensees. The Low-Level Radioactive Waste Management Com- 
mittee (E-5) of the Conference of Radiation Control Program Di- 
rectors prepared this guidance document after evaluating current 
waste compaction and incineration practices with consideration of 
present applicable regulatory requirements for licensing. Inciner- 
ation and compaction processes to reduce low-level radioactive 
waste volume have been licensed by Agreement States and by the 
US Nuclear Regulatory Commission for over 20 years. Incineration 
volume reduction factors in the range from 10 to 100 have been 
achieved and compaction can reduce the waste volume by factors 
from 2 to 10 or more with accompanying reduction in the costs for 
waste disposal. In preparation of this guidance, the focus has been 
on keeping radiation exposure “as low as reasonably achievable.” 
Compaction and incineration in particular to produce a more stable 
waste form with enhanced performance characteristics after dispos- 
al is a positive step toward that end. This document does not spe- 
cifically address incinerator or compactor installations at nuclear 
power plants. 
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17898 (PNL—5904-3) LFCM [liquid-fed ceramic melter] 
vitrification technology: Quarterly progress report, April-June 
1986. Burkholder, H.C.; Allen, C.R. (comps.). (Pacific 
Northwest Lab., Richland, WA (USA)). Feb 1987. Contract 
AC06-76RL01830. 79p. NTIS, PC A05/MF A0O1; 1; GPO 
Dep. File Number DE87006188. 

This report is compiled by the Nuclear Waste Treatment 
Program and the Hanford Waste Vitrification Program at Pacific 
Northwest Laboratory to document progress on liquid-fed ceramic 
melter (LFCM) vitrification technology. Progress in the following 
technical subject areas during the third quarter of FY 1986 is dis- 
cussed: melting process chemistry and glass development, feed 
preparation and transfer systems, melter systems, canister filling and 
handling systems, off-gas systems, and process/product modeling 
and control. 


17899 (PNL—6030) Variability in properties of grouted 
Phosphate/Sulfate N-Reactor Waste. Lokken, R.O.; Martin, 
P.F.C.; Bowen, W.M.; Harty, H.; Treat, R.L. (Pacific 
Northwest Lab., Richland, WA (USA)). Feb 1987. Contract 
AC06-76RL01830. 86p. NTIS, PC A05/MF A01; 1; GPO 
Dep. File Number DE87005928. 

A Transportable Grout Facility (TGF) is being constructed 
at the Hanford site in Washington State to convert various low- 
level liquid wastes to a grout waste form for onsite disposal. The 
TGF Project is managed by Rockwell Hanford Operations (Rock- 
well). Oak Ridge National Laboratory (ORNL) has provided a 
grout formulation for Phosphate/Sulfate N-Reactor Waste, the first 
waste stream scheduled for grouting beginning in late 1987. The 
formulation includes a blend of portland cement, fly ash, attapulgite 
clay, and an illitic clay. Grout will be produced by mixing the 
blend with Phosphate/Sulfate N-Reactor Waste. These wastes 
result from decontamination and ion-exchange regeneration activi- 
ties at Hanford’s N-Reactor. Pacific Northwest Laboratory (PNL) 
is conducting studies on grouted Phosphate/Sulfate N-Reactor 
Waste to verify that the grout can be successfully processed and, 
when hardened, that it will meet all performance and regulatory re- 
quirements. As part of these studies, PNL is assessing the variability 
that may be encountered when processing Phosphate/Sulfate N-Re- 
actor Waste grout. Sources of variability that may affect grout 
properties include the composition and concentrations of the waste 
and dry solids, temperature, efficiency of dry solids blending, and 
dry blend storage time. 13 refs., 20 figs., 9 tabs. 


17900 (PNL—6098) Treatment alternatives for non-fuel- 
bearing hardware. Ross, W.A.; Clark, L.L.; Oma, K.H. (Pa- 
cific Northwest Lab., Richland, WA (USA)). Jan 1987. 
Contract AC06-76RL01830. 65p. NTIS, PC A04/MF AOI; 
1; GPO Dep. File Number DE87005566. 

This evaluation compared four alternatives for the treatment 
or processing of non-fuel bearing hardware (NFBH) to reduce its 
volume and prepare it for disposal. These treatment alternatives 
are: shredding; shredding and low pressure compaction; shredding 
and supercompaction; and melting. These alternatives are compared 
on the basis of system costs, waste form characteristics, and process 
considerations. The study recommends that melting and supercom- 
paction alternatives be further considered and that additional test- 
ing be conducted for these two alternatives. 


17901 (PNL-SA—13707) Steam explosions in slurry fed 
ceramic melters. Hutcherson, M.N.; Ellison, P.G.; Fauske, 
H.K.; Henry, R.E.; Pellarin, D.J.; Chapman, CC; 
WL. (Pacific Northwest Lab., Richland, WA (USA); 
Fauske and Associates, Inc., Burr Ridge, IL (USA); Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savan- 
nah River Lab.; West Valley Nuclear Services Co., Inc., 


> 


West Valley, NY (USA)). Jan 1986. Contract AC06- 
76RL01830. 29p. (CONF-860905—29). NTIS, PC A03/MF 
A01; GPO Dep. File Number DE87005603. 

From International meeting on low, intermediate and high 
level waste management - decontamination and decommissioning; 
Niagara Falls, NY, USA (14 Sep 1986). 

The potential and consequences of a steam explosion in 
Slurry Fed Ceramic Melters (SFCM) have been assessed. The prin- 
ciples that determine if an interaction is realistically probable within 
a SFCM are established. Also considered are the mitigating effects 
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due to dissolved, non-condensable gas(es) and suspended solids 
within the slurry feed, radiation, high glass viscosity, and the exist- 
ence of a cold cap. An assessment was performed of the maximum 
available water in film boiling on the melter pool. The maximum 
potential work, an estimate of the maximum realistic efficiency, and 
the criteria for determining the influence of an interaction on the 
structural integrity of the melter vessel were established. 34 refs., 
11 figs., 1 tab. 


17902 (PTB-SE—8) Preparation of radioactive waste for 
ultimate storage in the Konrad repository, and waste product 
quality control. Proceedings. ikalisch-Technische Bun- 
desanstalt, Braunschweig (Germany, F.R.). Abt. Sicherstel- 
lung und Endlagerung Radioaktiver Abfaelle). Apr 1986. 
197p. (in German). (CONF-8510379—). NTIS (US Sales 
Only), PC A09/MF A01. File Number DE87750845. 

From 62. Physikalisch-Technische Bundesanstalt seminar: 
preparation of radioactive waste for ultimate storage in the Konrad 
repository, and waste product quality control; Braunschweig, F.R. 
Germany (29 Oct 1985). 

The ten lectures presented in the volume discuss the treat- 
ment and preparation of radioactive waste from the MOX fuel ele- 
ment fabrication and from normal operation of nuclear power 
plants, and of other radioactive scrap and residues. Further, the col- 
lection and characterization of radioactive waste destined for final 
storage, as well as the determination of requirements to be met by 
waste forms, derived from the site safety analysis considering 
normal operation and incidents, and from thermal load calculations 
for the host rock. The methods of quality control during processing 
are dealt with, as well as checking programmes and methods. 


17903 (PTB-SE—8, pp 3-18) Treatment of waste from 
MOX fuel element fabrication. Schneider, V.W.; Ledebrink, 
F.W. (Alpha Chemie und Metallurgie G.m.b.H., ALKEM, 
Hanau, Germany, F.R.). Apr 1986. (In German). NTIS (US 
Sales Only), PC A09/MF TA01. File Number DE87750845. 
(CONF-8510379—). 

From 62. Physikalisch-Technische Bundesanstalt seminar: 
preparation of radioactive waste for ultimate storage in the Konrad 
repository, and waste product quality control; Braunschweig, F.R. 
Germany (29 Oct 1985). 

The main goals and methods of treatment are discussed, to- 
gether with organisational and process engineering aspects to 
achieve efficient quality control. The wastes to be treated, the 
methods applied and the final waste form are described. Process 
control methods are aimed at proving the desired waste product 
quality. 


17904 (PTB-SE—8, pp 19-43) Treatment of radioactive 
waste from nuclear power stations. Hepp, H. (Preussische 
Elektrizitaets-A.G., Preussenelektra, Beverungen, Germany, 
F.R. Kernkraftwerk Wuergassen). Apr 1986. (In German). 
NTIS (US Sales Only), PC A09/MF AO1. File Number 
DE87750845. (CONF-8510379—). 

From 62. Physikalisch-Technische Bundesanstalt seminar: 
preparation of radioactive waste for ultimate storage in the Konrad 
repository, and waste product quality control; Braunschweig, F.R. 
Germany (29 Oct 1985). 

After the Asse mine had been sealed, new waste treatment 
methods and new types of volume-reducing packaging have been 
tested with a view to the requirements set by the intermediate 
waste storage capacity available at the reactor sites, and with a 
view to the envisaged new disposal site at the Konrad mine. The 
methods described include filter coke drying, in-drum drying, the 
cementing plants MOWA and FAFNIR, the movable solidification 
plant FAMA, the ROBE method, and the FAVORIT drying plant. 


The paper also discusses some tools for reducing the volume of the 
waste. 


17905 (PTB-SE—8, pp 44-80) Treatment of radioactive 
tailings and scrap in the KfK GmbH. Stegmaier, W. (Kern- 
forschungszentrum Karlsruhe G.m.b.H., Germany, F.R.). 
Apr 1986. (In German). NTIS (US Sales Only), PC A09/ 
MF AO1. File Number DE87750845. (CONF-8510379—). 
From 62. Physikalisch-Technische Bundesanstalt seminar: 
preparation of radioactive waste for ultimate storage in the Konrad 
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repository, and waste product quality control; Braunschweig, F.R. 
Germany (29 Oct 1985). 

The waste is fed to the treatment plants in the form of scraps 
or other untreated solid or liquid waste and is characterized into 
groups such as solid/liquid, burnable/non-burnable, and LAW/ 
MAW. The contribution in hand discusses the treatment of liquid 
and solid wastes, the waste forms produced, product quality con- 
trol, and interim storage. 


17906 (PTB-SE—8, pp 81-101) Assessment and charac- 
terization of radioactive waste for ultimate storage. Bren- 
necke, P.; Warnecke, E. (Physikalisch-Technische Bunde- 
sanstalt, Braunschweig, Germany, F.R.). Apr 1986. (In 
German). NTIS (US Sales Only), PC A09/MF AOl. File 
Number DE87750845. (CONF-8510379—). 

From 62. Physikalisch-Technische Bundesanstalt seminar: 
preparation of radioactive waste for ultimate storage in the Konrad 
repository, and waste product quality control; Braunschweig, F.R. 
Germany (29 Oct 1985). 

The waste specifications determined from site safety analyses 
define the requirements to be met by waste forms for ultimate stor- 
age. Product quality control is the process step ensuring compli- 
ance with the conditions to be met for ultimate storage. For this 
purpose, radionuclide inventory, fixation method, container type, 
waste form and quantity, and type of waste are the most significant 
items on the checking list. 


17907 (PTB-SE—8, pp 117-137) Waste form specifica- 
tions derived from incident analyses. Illi, H. (Physikalisch- 
Technische Bundesanstalt, Braunschweig, Germany, F.R.). 


Apr 1986. (In German). NTIS (US Sales Only), PC A09/ 
MF AO1. File Number DE87750845. (CONF-8510379—). 

From 62. Physikalisch-Technische Bundesanstalt seminar: 
preparation of radioactive waste for ultimate storage in the Konrad 
repository, and waste product quality control; Braunschweig, F.R. 
Germany (29 Oct 1985). 

Radioactivity limits for various radionuclides are determined 
by comparing the radiation dose to the critical organ emanating 
from a given radionuclide with the respective accidental dose limit. 
The study considers all radionuclides with a half-life longer than 10 
days that are contained in radioactive wastes destined for ultimate 
storage in the Konrad disposal mine, and for which dose factors are 
given in the directive pertaining to sec. 45. Radiation Protection 
Ordinance, for exposure pathways inhalation and ingestion. The ac- 
tivity limits (maximum permissible activity) determined for 73 ra- 
dionuclides have been derived from accident analyses and calcula- 
tions for the six different waste product categories and for packag- 
ing classes I and II. 


17908 (PTB-SE—8, pp 138-149) Derivation of waste 
form specifications from calculations of thermal impacts on 
the host rock. Piefke, F. (Physikalisch-Technische Bundesan- 
stalt, Braunschweig, Germany, F.R.). Apr 1986. (In 
German). NTIS (US Sales Only), PC A09/MF AOI. File 
Number DE87750845. (CONF-8510379—). 

From 62. Physikalisch-Technische Bundesanstalt seminar: 
preparation of radioactive waste for ultimate storage in the Konrad 
repository, and waste product quality control; Braunschweig, F.R. 
Germany (29 Oct 1985). 

The one-dimensional difference method of CRANK-NI- 
COLSON is applied to calculate the heat distribution and transfer 
in the various underground disposal chambers, considering temper- 
ature rise at the side walls, material parameters, radionuclide prop- 
erties, heat distribution limits, and residual radioactivities. 


17909 (PTB-SE—8, pp 150-164) Quality control of ra- 
dioactive waste products. Martens, B.R.; Warnecke, E.; 
Odoj, R. (Physikalisch-Technische Bundesanstalt, Braunsch- 
weig, Germany, F.R.; Kernforschungsanlage Juelich 
G.m.b.H., Germany, F.R.). Apr 1986. (In German). NTIS 
(US Sales Only), PC AO9/MF AOl. File Number 
DE87750845. (CONF-8510379—). 

From 62. Physikalisch-Technische Bundesanstalt seminar: 
preparation of radioactive waste for ultimate storage in the Konrad 
repository, and waste product quality control; Braunschweig, F.R. 
Germany (29 Oct 1985). 
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The variety of incoming untreated wastes, treatment meth- 
ods, waste forms and containers requires a great variety of control- 
ling methods and principles to be applied both during waste treat- 
ment and on the final product. The paper describes product control 
schemes and methods, sampling systems and transportable testing 
equipment for waste drums, and equipment for waste cementation 
using in-drum stirring and subsequent fixation of solid wastes in the 
flowable product. 


(PTB-SE—8, pp 165-184) Procedure of verifying 
waste form specifications derived from safety analyses. Berg, 
H.P. (Physikalisch-Technische Bundesanstalt, Braunsch- 
weig, Germany, F.R.). Apr 1986. (In German). NTIS (US 
Sales Only), PC A09/MF A01. File Number DE87750845. 
(CONF-8510379—). 

From 62. Physikalisch-Technische Bundesanstalt seminar: 
preparation of radioactive waste for ultimate storage in the Konrad 
repository, and waste product quality control; Braunschweig, F.R. 
Germany (29 Oct 1985). 

The procedures assume compliance with the requirements 
set by the definition of waste product classes and waste categories. 
The verification procedures check the conditions as defined by 
analyses of normal operation, incidents, and thermal impacts on 
host rock. An appendix shows the results obtained from combina- 
tion of activity limits defined from the various specifications and 
analyses. 


17911 (PTB-SE—8, pp 185-193) Description of the 
ANKONA program for quality control. Piefke, F. (Physika- 
lisch-Technische Bundesanstalt, Braunschweig, Germany, 
F.R.). Apr 1986. (In German). NTIS (US Sales Only), PC 
A09/MF AOl. File Number DE87750845. (CONF- 
8510379—). 

From 62. Physikalisch-Technische Bundesanstalt seminar: 
preparation of radioactive waste for ultimate storage in the Konrad 
repository, and waste product quality control; Braunschweig, F.R. 
Germany (29 Oct 1985). 

The program has been developed for systematic calculation 
and verification of the waste form specifications for the Konrad dis- 
posal mine. It can be implemented and run on the IBM personal 
computers IBM-PC, XT and AT, and on compatible equipment. It 
is a dialog system, waste form data being scanned sequentially at 
the desk and results being displayed or plotted. 


17912 (PTB-SE—9) Amount of radioactive wastes in the 
Federal Republic of Germany. Waste inventory for the year 
1984, Brennecke, P.; Schuhmacher, J. (Physikalisch-Tech- 
nische Bundesanstalt, Braunschweig (Germany, F.R.). Abt. 
Sicherstellung und Endlagerung Radioaktiver Abfaelle). 
Mar 1986. 35p. (In German). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE87750874. 

On December 31, 1984, about 53,200 waste packages were 
stored in intermediate storage facilities. The unconditioned radioac- 
tive wastes amounted to about 7,000 m/sup 3/. The volume of the 
conditioned radioactive wastes amounted to about 25,100 m/sup 3/. 
Thereof the waste from nuclear research establishments made up 
about 10,000 m/sup 3/, the waste from the operation of nuclear 
power plants about 7,400 m/sup 3/ and the waste from spent fuel 
reprocessing about 5,100 m/sup 3/. In addition the future amount 
of conditioned radioactive wastes with negligible heat generation 
was prognosticated. Due to this forecast an amount of about 
238,000 m/sup 3/ of these wastes is expected in the year 2000. In 
1984 a capacity of about 87,800 m/sup 3/ for the intermediate stor- 
age of radioactive wastes was available. On December 31, 1984, 
this capacity was utilized by unconditioned and conditioned radio- 
active wastes to about 37%. It may be concluded from the data on 
the expected amount of radioactive wastes with negligible heat gen- 
eration and on the utilization factor of the intermediate storage fa- 
cilities that no bottlenecks are to be assumed up to the planned op- 
eration of the Konrad repository. 
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17913 (RFP—3919) Nitrate salt immobilization process 
development and implementation. Petersen, R.D.; Johnson, 
A.J.; Peter, K.G. (Rockwell International Corp., Golden, 
CO (USA). Rocky Flats Plant). 20 Nov 1986. Contract 
AC04-76DP03533. 18p. NTIS, PC A02/MF A0Ol1; 1; GPO 
Dep. File Number DE87006190. 

The waste nitrate salts generated at the Rocky Flats Plant 
(RFP) were determined to be unacceptable in their present form 
for shipment to and storage at the Nevada Test Site, according to 
the recently implemented Waste Acceptance Criteria. A reduction 
in the dispersibility and oxidizing potential of the salt was neces- 
sary. Various methods of immobilization were investigated to deter- 
mine the waste form with the highest possible waste loading and 
the most cost effective processing. Portland cement was selected as 
the most effective binder (in terms of cost and performance), with a 
55 wt % waste loading and a 1.5 water-to-cement ratio. A nitrate 
salt immobilization process has been installed in the liquid waste 
processing building. The process uses dry nitrate salts from the ex- 
isting spray dryer, spray dryer feed solution, and Portland cement. 
The resulting waste grout is packaged in a plastic lined, corrugated 
fiberboard tri-wall box, and shipped to the Nevada Test Site for 
burial. 


17914 (RHO-RE-CR—16-P) Hanford Waste Vitrification 
Plant: Feed process variability testing for fiscal year 1986. 
Farnsworth, R.K.; Ruecker, C.M.; Perez, J.M. Jr.; Blair, 
H.T.; Thornton, G.T. (Pacific Northwest Lab., Richland, 
WA (USA); Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations). 17 Nov 1986. Con- 
tract AC06-76RL01830;AC06-77RL01030. 196p. (HWVP— 
V1123C). NTIS, PC A09/MF AO1; 1; GPO Dep. File 
Number DE87005820. 

A major mission of the Hanford Defense Waste Program is 
to achieve permanent disposal of Hanford defense wastes with safe, 
environmentally acceptable, and cost-effective disposal methods 
which meet applicable regulations. To achieve this mission, the De- 
fense Waste Management Plan (DWMP) establishes, as an objec- 
tive, that the high-level waste be immobilized prior to shipment to 
a geologic repository. The Hanford Waste Vitrification Plant 
(HWVP) Program has been established to accomplish this objec- 
tive. The goal of the HWVP is to vitrify pretreated waste in boro- 
silicate glass, cast the glass into stainless steel canisters, and store 
the canisters at Hanford until they are shipped to a Federal Geo- 
logic Repository. This document contains the results of research ac- 
tivities conducted by Pacific Northwest Laboratory (PNL) during 
fiscal year 1986 that pertain to the preparation of feed for the vitri- 
fication process. The ultimate goal of this work is to establish a 
feed preparation procedure that will result in melter feeds with ac- 
ceptable chemical and rheological properties. The high-level waste 
slurry received at the HWVP facility will undergo several process- 
ing steps before it can be fed to the ceramic melter. These steps 
include slurry concentration, treatment with formic acid (to im- 
prove slurry rheology), and the addition of glass frit. Additional 
feed concentration may also be required following addition of the 
frit. The laboratory experiments that were conducted during FY 
1986 included three single-variable scoping studies and three larger, 
multivariable tests. These tests are described. 40 refs., 59 figs., 41 
tabs. 


17915 (RHO-RE-CR—17-P) Hanford Waste Vitrification 
Plant: Nonradioactive liquid-fed ceramic melter testing for 
fiscal year 1986. Nakaoka, R.K.; Perez, J.M. Jr.; Buchmiller, 
W.C.; Goles, R.W.; Bates, S.O. (Pacific Northwest Lab., 
Richland, WA (USA); Rockwell International Corp., Rich- 
land, WA (USA). Rockwell Hanford Operations). 17 Nov 
1986. Contract AC06-76RL01830;AC06-77RL01030. 7ip. 
(HWVP—86-HLVID). NTIS, PC A04/MF AO1; 1; GPO 
Dep. File Number DE87005818. 

The basic objective of ceramic melter testing under the Han- 
ford Waste Vitrification Plant (HWVP) Program in FY 1986 was 
to study slurry oxide loading and waste variability effects on melter 
processability. Secondary objectives included the evaluation of 
processing characteristics of melter feeds with a glass-former frit 
that was in a single size range; demonstration that slurries prepared 
under laboratory- and large-scale conditions exhibited similar rheo- 
logical properties; the continued evaluation of spinel formation and 
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retention in the melt tank during processing due to exceeding the 
chrome solubility limit in the glass; additional sampling of the off- 
gas effluents to better characterize the volatility of cesium and 
sulfur from the melter; and the utilization of a computer-driven 
glass temperature control algorithm. Two 150-h experiments were 
conducted in the engineering-scale HBCM melter. Approximately 
5000 L of simulated melter feed was processed, resulting in almost 
2300 kg of glass product. Conclusions and recommendations based 
on the results of this year’s testing are presented. 10 refs., 14 figs., 6 
tabs. 


17916 (RHO-WM-PL—12-P) Integrated grout manage- 
ment plan. (Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations). Nov 1986. Contract 
AC06-77RL01030. 75p. NTIS, PC A04/MF AOl1; 1; GPO 
Dep. File Number DE87005819. 

The Integrated Grout Management Plan is a comprehensive 
description of the activities required to assure the safe, environmen- 
tally sound, cost effective, and timely operation of grout disposal of 
low-level liquid radioactive wastes (described within) at the Han- 
ford Site. Included in this plan are a discussion of grout manage- 
ment strategy, a brief process description, an overview of key deci- 
sions that have influenced the direction of the grout disposal pro- 
gram, and program schedules and costs. The major element of this 
document is the Integrated Grout Technical Plan (chapter 3.0), 
which details the specific activities remaining to be completed in 
four major areas: regulatory, technology, design and construction, 
and operational readiness. 


17917 (SAND—84-1010) Nevada Nuclear Waste Storage 
Investigations Project: Disposal of radioactive waste packages 
in vertical boreholes: A description of the operations and 


equipment for emplacement and retrieval. Stinebaugh, R.E.; 
Frostenson, J.C. (Sandia National Labs., ——— NM 


(USA); Los Alamos Technical Associates, Inc.. NM 
(USA)). Dec 1986. Contract AC04-76DP00789. 70p. NTIS, 
PC A04/MF AOI; 1; GPO Dep. File Number DE87006327. 

This document presents a description of the repository oper- 
ations, equipment, and hardware for emplacing and retrieving ra- 
dioactive waste packages when vertical waste emplacement is em- 
ployed. There are two vertical emplacement concepts described. 
These concepts differ in the method used to provide radiation 
shielding for the waste package after it is placed into the emplace- 
ment borehole. The descriptions and concepts presented are not in- 
tended to be final designs; they were developed to serve as a basis 
for concluding that vertical emplacement is technically feasible, to 
develop preliminary operational plans, and to serve as a basis for 
estimating equipment and operational costs. The designs presented 
are based on currently available technology and utilize commercial- 
ly available equipment or components. 


17918 (SAND—84-2640) Disposal of radioactive waste 
packages in horizontal boreholes: A description of the oper- 
ations and equipment for emplacement and retrieval. Stine- 
baugh, R.E.; White, I.B.; Frostenson, J.C. (Sandia National 
Labs., Albuquerque, NM (USA); Los Alamos Technical As- 
sociates, Inc., (USA)). Dec 1986. Contract AC04- 
76DP00789. 64p. NTIS, PC A04/MF A0O1; 1; GPO Dep. 
File Number DE87006326. 

This document presents conceptual hardware, equipment, 
and operational procedures for disposing of radioactive waste in 
horizontally oriented boreholes. These concepts, though prelimi- 
nary, are adequate to prove the feasibility of horizontal emplace- 
ment, to provide a basis for the development of operational proce- 
dures, and to develop repository cost estimates. The hardware and 
equipment presented is based on existing, currently available tech- 
nology. 


17919 (SAND—85-1365/I) Tenth international meeting 
of the NEA [Nuclear Energy Agency] Coordinated Program 
to assess the subseabed disposal of nuclear waste: Volume 1. 
Anderson, D.R. (ed.). (Sandia National Labs., Albuquerque, 
NM (USA)). Feb 1987. Contract AC04-76DP00789. 141p. 
NTIS, PC A07/MF AO1. File Number DE87005971. 





The tenth annual meeting of the NEA Coordinated Program 
to Assess the Subseabed Disposal of Radioactive Waste was held 
April 30 to May 3, 1985, in Halifax, Nova Scotia, Canada. Reports 
of the Coordinating Bureau, Radiological Assessment, Biological 
Oceanography, Site Assessment, Physical Oceanography, Engineer- 
ing Studies, Near-Field, and Sediment Barrier Task Groups are pre- 
sented. 


17920 (SAND—86-1757C) Measuring and modeling water 
imbibition into tuff. Peters, R.R.; Klavetter, E.A.; George, 
J.T.; Gauthier, J.H. (Sandia National Labs., Albuquerque, 
(USA); Spectra Research Inst., Albuquerque, NM 
(USA)). 1986. Contract AC04-76DP00789. 26p. (CONF- 
861220—3). NTIS, PC A03/MF A0O1; 1; GPO Dep. File 
Number DE87005855. 

From American Geophysical Union fall meeting; San Fran- 
cisco, CA, USA (8 Dec 1986). 

Yucca Mountain (Nevada) is being investigated as a potential 
site for a high-level-radioactive-waste repository. The site combines 
a partially saturated hydrologic system and a stratigraphy of frac- 
tured, welded and nonwelded tuffs. The long time scale for site hy- 
drologic phenomena makes their direct measurement prohibitive. 
Also, modeling is difficult because the tuffs exhibit widely varying, 
and often highly nonlinear hydrologic properties. To increase a 
basic understanding of both the hydrologic properties of tuffs and 
the modeling of flow in partially saturated regimes, the following 
tasks were performed, and the results are reported: (1) Laboratory 
Experiment: Water imbibition into a cylinder of tuff (taken from 
Yucca Mountain drill core) was measured by immersing one end of 
a dry sample in water and noting its weight at various times. The 
flow of water was approximately one-dimensional, filling the 
sample from bottom to top. (2) Computer Simulation: The experi- 
ment was modeled using TOSPAC (a one-dimensional, finite-differ- 
ence computer program for simulating water flow in partially satu- 
rated, fractured, layered media) with data currently considered for 
use in site-scale modeling of a repository in Yucca Mountain. The 
measurements and the results of the modeling are compared. Con- 
clusions are drawn with respect to the accuracy of modeling tran- 
sient flow in a partially saturated, porous medium using a one-di- 
mensional model and currently available hydrologic-property data. 


17921 (SAND—86-1965C) Initial Q-list for the prospec- 
tive Yucca Mountain repository based on items important to 
safety and waste isolation. Laub, T.W.; Jardine, L.J. (Sandia 
National Labs., Albuquerque, NM (USA); Bechtel National, 
Inc., San Francisco, CA (USA). Advanced Technology 
Div.). 26 Jan 1987. Contract AC04-76DP00789. 23p. 
(CONF-870306—20). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE87005854. 

From Waste management ‘87; Tucson, AZ, USA (1 Mar 
1987). 

A method for identifying items important to safety based on 
a probabilistic risk assessment approach was developed and imple- 
mented for the conceptual design of the Yucca Mountain reposi- 
tory. No items were classified as important to safety; however, six 
items were classified as potentially important to safety. These were 
the shipping cask, the cranes and the truck or rail-car vehicle stops 
in the cask receiving and preparation area, the hot cell structure of 
the waste packaging hot cells, the cranes in the waste packaging 
hot cells, and the waste-handling building fire protection system. In 
addition, a method for identifying items important to waste isola- 
tion was developed and implemented. Two hydrogeologic units of 
the Yucca Mountain site were classified as important to waste isola- 
tion: the Calico Hills nonwelded zeolitic unit and the Calico Hills 
nonwelded vitric unit. The preliminary Q-list for the Yucca Moun- 
tain repository is comprised of the two units of the site classified as 
important to waste isolation and contains no items important to 
safety. 


17922 (SAND—86-2225C) WIPP [Waste Isolation Pilot 
Plant] R and D in situ test program. Tyler, L.D. (Sandia Na- 
tional Labs., Albuquerque, NM (USA)). tae gue 
AC04-76DP00789. 22p. (CONF-870306—21). Fe 
A02/MF AOI; 1; GPO. Dep. File Number DES 7005879. 

From Waste management '87; Tucson, AZ, USA (1 Mar 
1987). 
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The Waste Isolation Pilot Plant (WIPP) is a Department of 
Energy (DOE) R and D Facility for the purpose of developing the 
technology needed for the safe disposal of the United States’ de- 
fense-related radioactive waste. The in situ test program focus is to 
provide the models and data to demonstrate the facility perform- 
ance for isolation of waste at WIPP. The program is defined for the 
WIPP sealing system, thermal-structural interactions and waste 
package performance. A number of integrated large-scale under- 
ground tests have been operational since 1983 and are ongoing. The 
tests address the issues of both systems design and long-term isola- 
tion performance of the WIPP repository. 


17923 (SAND—87-0224C) Recent developments in the 
geologic and hydrologic understanding of the 
WIPP site, southeastern New Mexico. Lappin, A.R. (Sandia 
National Labs., Albuquerque, NM (USA)). 1987. Contract 
AC04-76DP00789. 13p. CONF-870306—13). NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE87005651. 

From Waste management '87; Tucson, AZ, USA (1 Mar 
1987). 

Hydrologic and geochemical characterization of the WIPP 
site has progressed significantly since the 1980 WIPP Final Envi- 
ronmental Impact Statement. In 1980, the entire Rustler Formation 
was modeled as a single hydrologic unit, assumed to be isotropic, 
single-porosity, and completely confined. Variability within the 
Rustler was evaluated only on the basis of testing at individual 
wells. In the 1983 WIPP Site and Preliminary Design Validation 
effort, the Salado Formation, in which the WIPP facility is being 
constructed, was assumed to be anhydrous, except for fluid inclu- 
sions and mineralogically bound water. Recent hydrologic and 
tracer testing at the WIPP indicates: (1) the local importance of 
dual-porosity behavior in hydraulic response and transport in parts 
of the Culebra Dolomite Member of the Rustler Formation; (2) the 
presence of distinct high- and low-transmissivity regions within the 
Culebra; and (3) the possible importance of vertical fluid flow 
within the Rustler. Recent analyses indicate that fluids encountered 
in the WIPP facility and in experimental brine-migration studies are 
grain-boundary fluids, chemically distinct from fluid inclusions. 
Fluid-inclusion compositions appear to have been determined short- 
ly after halite deposition. Because of the times required for diagene- 
tic reactions controlling their compositions, the grain-boundary 
fluids within the Salado probably have a residence time of several 
million years. 12 refs., 5 figs., 1 tab. 


17924 (UCRL—94633) Experimental study of the dissolu- 
tion of spent fuel at 85°C in natural ground water. Wilson, 
C.N.; Shaw, H.F. (Hanford Engineering Development Lab., 
Richland, WA (USA); Lawrence Livermore National Lab., 
CA (USA)). Dec 1986. Contract W-7405-ENG-48. 9p. 
(CONF-861207—69). NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE87005840. 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

Semi-static dissolution tests using pressurized water reactor 
spent fuel rod segments and NNWSI reference J-13 well water in 
sealed stainless steel vessels at 85°C are being conducted in support 
of the Waste Package Task of the NNWSI Project. Test specimens 
include: bare fuel plus the empty cladding hulls, fuel rod segments 
with artificially induced cladding defects and water-tight end caps, 
and undefected fuel rod segments with water-tight end caps. The 
test conditions approximate those expected in the proposed NNWSI 
Project repository when the waste package has cooled sufficiently 
to allow water to enter a breached container and contact the fuel 
rods, some of which may exhibit various degrees of cladding fail- 
ure. Periodic solution samples (unfiltered and filtered) were ana- 
lyzed for most radionuclides for which cumulative release limits are 
listed by the US Environmental Protection Agency. Results from 
the first six-month cycle of the 85°C tests are presented and are 
compared with results from the first cycle of a previous test series 
run at 25°C in fused silica test vessels. 


17925 (USGS-OFR—85-591) Data report for the 1985 
seismic-refraction experiment at Yucca Mountain and vicini- 
ty, southwestern Nevada. Sutton, V.D. (Geological Survey, 
Menlo Park, CA (USA)). 1985. Contract AI08-78ET44802. 
282p. NTIS, PC A13. File Number DE87005521. 
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In February 1985, the US Geological Survey (USGS) con- 
ducted a seismic-refraction survey in the vicinity of Yucca Moun- 
tain, southwestern Nevada to better define the P(compressional)- 
wave velocity structure of the upper crust in this area. This experi- 
ment is a continuation of seismic investigations at the Nevada Test 
Site (NTS) by the USGS on behalf of the Nevada Nuclear Waste 
Storage Investigations Project (NNWSI) to assess the feasibility of 
a proposed nuclear waste disposal site at Yucca Mountain. The 
1985 seismic-refraction survey consisted of three separate deploy- 
ments: two East-West profiles, Line A and Line B, and a North- 
South profile (Plate 1). Thirty-one shots were recorded by 120 
portable seismographs, where recorder station spacing averaged .3 
km, and the shotpoints averaged 5 to 8 km apart. Additionally, off 
set shots were fired at shotpoints located about 7 to 15 km from the 
endpoints of the deployment lines. This report includes record sec- 
tions from the twenty-nine shotpoints (Plates 2 to 17), a list of seis- 
mograph locations (Appendix A), a list of shotpoint locations and 
shot times, DKDAT data files and Tape Grade Code (Appendix 
B), and a list of first-arrival traveltime picks (Appendix C). Detailed 
interpretation of these data will be published in a subsequent report. 


17926 (Y/TS—z203) Pilot plant operation of the Uranium 
Chip Oxidation Facility at the Y-12 Plant. Childs, Y.C. (Oak 
Ridge Y-12 Plant, TN (USA)). 16 Jan 1987. Contract ACO05- 
840821400. 16p. (CONF-870245—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87005377. 

From Oak Ridge model conference; Oak Ridge, TN, USA 
(3 Feb 1987). 

Due to changing environmental regulations, the current 
practice of depleted uranium chip (machine turning) disposal via 
shallow land burial has become environmentally objectionable. The 
chips are pyrophoric and oxidize rapidly when exposed to air; 
therefore, long-term storage of the uranium chips presents a major 
fire hazard. The Oak Ridge Y-12 Plant Development Division was 
contacted to devise a disposal method that would eliminate chip 
burial and minimize storage space requirements. The proposed 
method of accomplishing this task was oxidizing the uranium chips 
to uranium oxide (UsOs) under controlled conditions. Pilot plant 
operation of the Uranium Chip Oxidation Facility (UCOF) was ini- 
tiated on May 20, 1985, by the Y-12 Development Division. The 
purpose of this initial development testing was to evaluate the 
equipment, determine operating parameters, and provide on-the-job 
training for Waste Treatment Operations (WTO) personnel. Startup 
of the UCOF began with the check-out of the equipment using 
only the No. 1 oxidizer. Following the verification stage, the oxi- 
dizer was loaded with an initial charge of cold uranium oxide 
(UsOs) in preparation for test burning. Results of the test are given. 


17927 United States Geologic Repository Program. An 
overview. Stein, R. (Department of Energy, Washington, 
DC, USA. Office of Civilian Radioactive Waste Manage- 
ment). pp 11-18 of Siting, design and construction of under- 
ground repositories for radioactive wastes. Proceedings of 
an international symposium held in Hannover, 3-7 March 
1986. Vienna, Austria; IAEA (1986). (CONF-860314—). 

From International symposium on repository site selection 
and technical design; Hannover, F.R. Germany (3 Mar 1986) 

The Nuclear Waste Policy Act of F 198) established Dicttins 
and schedules that must be followed to develop a geological reposi- 
tory for safe disposal of high level radioactive waste and spent nu- 
clear fuel. The status of the Geologic Repository Program is de- 
scribed in terms of five programme phases that will lead to the issu- 
ance of a licence to receive and emplace wastes in a geological re- 
pository by 1998. These phases are: (1) recommendation of sites for 
characterization, (2) characterization of sites, (3) selection and ap- 
proval of one site for development as a geological repository, (4) 
licensing and construction authorization for the approved site, and 
(5) construction and performance confirmation testing for the geo- 
logical repository. Programmatic activities have been concentrated 
in Phase 1. Following the publication of Siting Guidelines that es- 
tablished performance requirements for a geological repository 
system, the qualifications for potential sites and how the site selec- 
tion process should be carried out, the Department of Energy 
issued draft environmental assessments that nominated five sites as 
suitable for site characterization and recommended three of these 
for characterization. After review of public comments and revision 
of the drafts, the environmental assessments will be submitted to 


ERA-12/9 / 2486 


the President for approval. With this approval, critical path activi- 
ties can be undertaken to implement later phases of the programme. 
6 refs. 


17928 Remote canister level, turntable positioning 
system. Goles, R.W.; Hof, P.J.; Dierks, R.D.; Holton, L.K. 
(Pacific Northwest Lab., Richland, WA). Transactions of the 
see) Nuclear Society; 53: 481-482(1986). (CONF- 

From American Nuclear Society and Atomic Industrial 
Forum joint meeting; Washington, DC, USA (16 Nov 198 

fhe The Pacific’ Northw est Laboratory CPN) hes secuntty 
begun ‘aman testing of a liquid-fed, Joule-heated ceramic 
melter (RLFCM). The design of the RLFCM provides for a glass 
canister turntable consisting of a three-position, motor-driven car- 
ousel located within a containment vessel. This containment vessel 
is coupled directly to the overflow section of the RLFCM, and as 
such, provides a vacuum seal for the melter. Since the glass-receiv- 
ing canisters are totally contained within the turntable encloser, 
remote contactless microprocessor-controlled methods have been 
developed to establish the elevation and extent of canister glass fill 
as well as turntable positioning of canisters beneath the RLFCM. 
This paper describes hardware design, system control modes, and 
operational experiences associated with the PNL canister level/ 
turntable positioning system. 


17929 Technetium and neptunium reactions in basalt/ 
groundwater systems. Meyer, R.E.; Arnold, W.D.; Kelmers, 
A.D.; Kessler, J.H.; Clark, R.J.; Johnson, J.S. Jr.; Young, 
a C.; Case, F.L; Westmoreland, C.G. (Oak Ridge "National 

Lab., TN). Materials Research Society Proceedings; 
44: 333- 342(1985). Contract AC05-840R21400. 

Sorption isotherms and apparent concentration limits for 
Tc(VII) and Np(V) for a variety of groundwater/basalt systems 
were determined using Grande Ronde basalt samples representative 
of the Hanford Site candidate high-level waste repository. Under 
oxic redox conditions (air present), little or no sorption of techneti- 
um was observed; neptunium exhibited low to moderate sorption 
ratios. Under anoxic redox conditions (oxygen-free), low to moder- 
ate sorption of technetium was often observed, but the extent of 
sorption was highly dependent upon the groundwater composition 
and the method of pretreatment (if any) of the basalt. Sorption 
isotherms for technetium under reducing redox conditions (hydra- 
zine added) indicate an apparent concentration limit of approxi- 
mately 10~* mol/l Tc. No apparent concentration limit was found 
for neptunium for concentrations in groundwater up to 10~* mol/l] 
and 8 x 10-7 mol/l under oxic and reducing (hydrazine added) 
redox conditions, respectively. Valence control and valence analy- 
sis experiments suggest that the sorption or precipitation of Tc and 
Np from groundwater in the presence of basalt may result from a 
heterogeneous reaction occurring on the surface of the basalt. One 
of the critical factors of this reduction reaction appears to be the 
accessibility of the reactive ferrous iron component of the basalt. 
The laboratory simulation of groundwater redox conditions repre- 
sentative of the repository environment through the use of solution 
phase redox reagents is of questionable validity, and information 
obtained by such experimental methods may not be defensible for 
site performance assessment calculations. Anoxic experiments con- 
ducted in an argon-filled glove box appear better suited for the lab- 
oratory simulation of in situ redox conditions. 15 references, 6 fig- 
ures. 


17930 Numerical simulation of flow and transport in frac- 
tured tuff. Travis, B.J.; Hodson, S.W.; Nuttall, H.E.; Cook, 
T.L.; Rundberg, R.S. (Los Alamos "National Lab., NM). 
Materials Research Society Symposia Proceedings; 26: 1039- 
1046(1984). 

The unsaturated, fractured tuff of Yucca Mountain in the 
Nevada Test Site is one of the potential sites for geologic storage of 
high-level radioactive waste. A modeling study of flow and trans- 
port in this geologically complex site is presented. Numerical 
models of mass and heat flow in conjunction with analytical solu- 
tions are being used for sensitivity and pathway analysis studies and 
to aid in design and interpretation of laboratory and field flow and 
transport tests in tuff. 13 references, 9 figures, 1 tables. 
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Chemical migration by contact be- 
; natural for radio- 


pegmatite and country rocks: analogs 
nuclide migration. Laul, J.C.; Walker, R.J.; Shearer, C.K.; 
Papike, J.J.; Simon, S.B. (Pacific Northwest Lab., Richland, 
WA). Materials Research Society Symposia Proceedings; > 26: 
951-958(1984). Contract ‘AC06-76RL.01830-AC01. 
82ER 12050. 

Comparison of trace element signatures of country rocks as a 
function of distance from the contact with two pegmatites, Tin 
Mountain and Etta, in the Black Hills of South Dakota, suggests 
that some elements such as K, Li, Rb, Cs, As, Sb, Zn and Pb, have 
migrated to distances of 4 to 40 meters during contact metamor- 
phism. The relative degree of migration varies depending on the 
element. On the other hand, there is virtually no migration of rare 
earth elements (REE), Al, Sc, Cr, Hf, U, and Th. Biotite and mus- 
covite are effective trace element traps for Li, Rb, and Cs. Biotite 
has a greater affinity for Rb, Cs and Li than muscovite. 9 refer- 
ences, 5 figures, 1 table. 


17932 Evidence for a tektosilicate structure and domi- 
nance of Fe III over Fe II in silicic volcanic glasses of the 
Nevada Test Site. Warren, R.G. (Los Alamos National Lab., 
NM). pp 31-34 of Microbeam Analysis. Gooley, R. (ed.). 
San Francisco, CA; San Francisco Press, Inc. (1983). 

More than 400 individual analyses have been obtained by 
electron microprobe for silicic glasses in 58 samples of tuff and lava 
from the Nevada Test Site (NTS). These samples comprise a wide 
range in chemical and petrographic types, including calc-alkaline 
and peralkaline rock types, and include most of the volcanic units 
of the NTS. Locations and brief petrographic descriptions are 
given for representative samples in Table 1. 9 references, 4 tables. 


on logical testing to characterize a fractured 
granite, Witherspoon, P.A.; Gale, J.E. (Lawrence Berkeley 
Lab., CA). Bulletin of the ‘International Association of Engi- 


neering Geology; No. 26-27, 515-526(1983). Contract AC03- 
76SF00098. 

A comprehensive program of in situ testing has been carried 
out in an iron ore mine in Stripa, Sweden, to investigate the prob- 
lems of obtaining a hydrogeological characterization of a fractured 
granite rock mass. The field investigations consisted of: (1) the col- 
lection of fracture geometry and borehole injection test data to de- 
termine directional permeabilities, (2) a macropermeability experi- 
ment to determine the bulk rock mass permeability, (3) groundwat- 
er sampling for investigations of geochemistry and isotope hydrolo- 
gy, (4) pump testing of surface wells, and (5) tracer tests to deter- 
mine effective porosity. This report summarizes results from all but 
the last item, the tracer work, which had not been carried out 
when the field work ended in 1981. 19 references, 13 figures, 1 
table. 
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17934 (EGG—10282-1107) An aerial radiological survey 
of the RMI facility and surrounding area, Ashtabula, Ohio: 
Date of survey, September 1985. (EG and G, Inc., Las 
Vegas, NV (USA). Remote Sensing Lab.). Nov 1986. Con- 
tract AC08-83NV 10282. 18p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87004847. 

An aerial radiological survey was conducted over a 75- 
square-kilometer (30-square-mile) area surrounding the RMI facility 
in Ashtabula, Ohio, during the period between September 4 and 13, 
1985. The survey was conducted at an altitude of 46 meters (150 
ft). A second, more detailed survey was also performed over the 
RMI facility. This survey was conducted at an altitude of 30 meters 
(100 ft) and covered an area of about 2.6 square kilometers (1 sq 
mi) centered over the facility. Over most of the survey area, expo- 
sure rates varied from about 8 to 11 microentgens per hour (uwR/h). 
Several areas of increased radioactivity were observed in addition 
to increased radioactivity over the RMI facility (exposure rates of 
up to 44 uR/h were detected). The increased radioactivity over the 
RMI facility was due to uranium; however, no evidence of uranium 
was found off site. A second site exhibiting increased radioactivity 


05 NUCLEAR FUELS 
0530 Environmental Aspects 


was located near a railroad siding. The anomalous radiation there 
was due primarily to elevated concentrations of radium. Ground 
samples from this location were found to contain 130,000 picocuries 
per gram (pCi/g) of radium-226. Two other regions of anomalous 
radiation were found on the shore of Lake Erie, near Pinney Dock. 
One of these sites contained elevated concentrations of potassium- 
40 (K-40). The spectrum from the second site indicated the source 
to be thorium. A fifth site was a facility located a few hundred 
meters east of the RMI plant. The spectrum from this site also indi- 
cated an increased amount of thorium. Finally, a sixth source was 
located in the eastern portion of the survey area. The spectrum 
from this site was found to be high in cesium-137 (Cs-137). 7 refs., 
14 figs., 2 tabs. 


17935 (LA-UR—87-329) Instability of waste plumes ad- 
sorbed on iron oxide in soils. Gruber, J. (Los Alamos Na- 
tional Lab., NM (USA)). Mar 1987. Contract W-7405-ENG- 
36. 7p. (CONF-870306—23). NTIS, PC A02. File Number 
DE87006069. 

From Waste management ‘87; Tucson, AZ, USA (1 Mar 
1987). 

Iron (hydrous) oxide coatings on the solid matrix dominate 
adsorption in many soils. Their adsorption characteristics vary con- 
siderably with the composition of the soil pore water. If the latter 
is not sufficiently buffered, the contaminant distribution between 
solid and soluble soil phase, Kd ("distribution coefficient”), will 
change as intruding water differing in chemical composition from 
the original one in the system progresses through the plume envi- 
ronment. Thus the Kd’s at different locations within the plume 
become time dependent, spatially variable and causally correlated. 
The conventional constant or stochastic Kd model is not capable of 
describing contaminant migration in such a situation. A geochemi- 
cal equilibrium model, the so-called triple layer model, has been in- 
corporated into a transport code and is used to calculate the ad- 
sorption processes and thus the Kd as a function of environmental 
parameters. The major processes occurring are: (1) accumulation of 
a proton reservoir on the surface itself; (2) development of a charge 
cloud at a distance of several angstroms from the surface, capable 
of accommodating contaminant ions; and (3) development of a net 
charge at the oxide/water interface and, consequently, the creation 
of a cation or anion exchange capacity of the oxide. 


17936 (SAND—86-7017C) Radionuclide transport in aa 
unsaturated, fractured medium. Wilson, M.L.; Dudley, A.L. 
(Spectra Research Inst., Albuquerque, NM (USA); Sandia 
National Labs., Albuquerque, NM (USA)). 1986. Contract 
AC04-76DP00789. 28p. (CONF-861220—4). NTIS, 
A03/MF AO1; 1; GPO Dep. File Number DE87006119. 

From American Geophysical Union fall meeting; San Fran- 
cisco, CA, USA (8 Dec 1986). 

As part of the effort to evaluate the Yucca Mountain, 
Nevada, site as a possible location for a repository for high-level 
radioactive waste, a computer code (TOSPAC) for site-scale calcu- 
lations of hydrology and radionuclide transport in the unsaturated 
zone is being developed by the Nevada Nuclear Waste Storage In- 
vestigations project at Sandia National Laboratories. For the large- 
scale calculations needed to assess the safety of the site, it is not 
feasible to explicitly account for the effects of individual fractures, 
but yet the fractures cannot be ignored, since radionuclide transport 
down fractures may be an important transport mechanism. For this 
reason, we have developed a transport model that considers trans- 
port in fractures and in the porous matrix separately, with a cou- 
pling term that allows the radionuclides to move from the fracture 
fluid to the matrix pore fluid and vice versa. By this means, we are 
able to model transport in a fractured medium with only one spatial 
dimension, which allows a substantial savings in computer time. In 
modeling the fracture-matrix transfer term, both advective and dis- 
persive processes are included, as a generalization of the “matrix 
diffusion” effect, which has been studied by several investigators. 
The results of some sample calculations, with parameter values rep- 
resentative of Yucca Mountain, are presented. These examples, 
chosen to illustrate various physical regimes, include problems for 
which there is essentially no fracture flow and problems for which 
fracture flow is dominant. These calculations show that the frac- 
ture-matrix coupling can be a very important effect, slowing the 
fracture radionuclide transport substantially. 
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17937 (SAND—86-7095) The simulation of solute trans- 
port: An approach free of numerical dispersion. Carrera, J.; 
Melloni, G. (Universidad Politecnica de Barcelona (Spain). 
Escuela Tecnica Superior de Ingenieros de Caminos, Can- 
ales y Puertos; Hydro Geo Chem., Inc., Tucson, AZ 
USA), Jan 1987. Contract AC04-76DP00789. 66p. NTIS, 
PC A05/MF A01; GPO Dep. File Number DE87005632. 

The applicability of most algorithms for simulation of solute 
transport is limited either by instability or by numerical dispersion, 
as seen by a review of existing methods. A new approach is pro- 
posed that is free of these two problems. The method is based on 
the mixed Eulerian-Lagrangian formulation of the mass-transport 
problem, thus ensuring stability. Advection is simulated by a varia- 
tion of reverse-particle tracking that avoids the accumulation of in- 
terpolation errors, thus preventing numerical dispersion. The algo- 
rithm has been implemented in a one-dimensional code. Excellent 
results are obtained, in comparison with an analytical solution. 36 
refs., 14 figs., 1 tab. 


0540 Health And Safety 


REFER ALSO TO CITATION(S) 17878, 17921, 18814, 18815 


17938 (CONF-860203—, pp 299) In situ determination 
of U-238 concentrations in surface soil. Brown, J.A.; Robert- 
son, R.C. (Eberline Analytical Corp., Oak Ridge, TN). Dec 
1985. NTIS $23.00. File Number DE86900357. 

From 19. midyear topical symposium on health physics con- 
siderations in decontamination and decommissioning; Knoxville, 
TN, USA (2 Feb 1986). 

The manufacture of depleted uranium metal products in fa- 
cilities designed for this purpose can result in stack releases of ura- 
nium oxide to the atmosphere. In some cases, real property in the 
vicinity of these facilities has become contaminated with uranium 
above current guidelines. Assessments of contamination boundaries 
require special monitoring techniques because of the low energy 
photons emitted from U-238. An in situ soil-assay technique has 
been developed for the rapid and quantitative analysis of U-238 in 
surface soil. The field technique consists of a FIDLER detector 
coupled to a portable ratemeter/scaler (Eberline PRS-1). Methods 
of calibration, determination of field correlation factors, and detec- 
tion limits will be discussed. A comparison of U-238 concentrations 
estimated from field measurements and corresponding U-238 con- 
centrations in soil samples determined from gamma-ray spectrome- 
try will be presented. Utilization of this technique for effectively di- 
recting excavation operations at remedial action sites will also be 
discussed. 


17939 (CONF-870245—3) Standards for remedial action: 
How clean is clean?. Sharples, F.E. (Oak Ridge National 
Lab., TN (USA)). Feb 1987. Contract AC05-840R21400. 
4p. NTIS, PC A02/MF A0i; GPO Dep. File Number 
DE87004903. 

From Oak Ridge model conference; Oak Ridge, TN, USA 
(3 Feb 1987). 

The particular cleanup standards applied at a remedial action 
site will depend upon a variety of site-specific factors as well as 
which of the hazardous waste statutes is jurisdictionally applied. 
Parties who are currently participating in remedial action planning 
activities should be aware that applicable cleanup standards may be 
in large part open to negotiation with regulators. 


17940 (DOE/OR/20722—86) Environmental monitoring 
plan for the Niagara Falls Storage Site and the Interim Waste 
Containment Facility. (Bechtel National, Inc., Oak Ridge, 
TN (USA). Advanced Technology Div). Apr 1986. Con- 
tract AC05-810R20722. 38p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE87005654. 

As part of the US Department of Energy's (DOE) Surplus 
Facility Management Program (SFMP), the Niagara Falls Storage 
Site (NFSS) is undergoing remedial action. Vicinity properties ad- 
jacent to cnd near the site are being cleaned up as part of DOE's 
Formerly Utilized Sites Remedial Action Program (FUSRAP). 
These programs are a DOE effort to clean up low-level radioactive 
waste resulting from the early days of the nation’s atomic energy 


program. Radioactively contaminated waste from these remedial 
action activities are being stored at the NFSS in an interim waste 
containment facility (IWCF). When the remedial actions and IWCF 
are completed in 1986, activities at the site will be limited to waste 
management. The monitoring program was prepared in accordance 
with DOE Order 5484.1 and is designed to determine the contribu- 
tion of radioactivity from the site to the environs and to demon- 
strate compliance with applicable criteria. Major elements of this 
program will also supplement other monitoring requirements in- 
cluding the performance monitoring system for the TWCF and the 
closure/post-closure plan. Emphasis will be directed toward the 
sampling and analysis of groundwater, surface water, air and sedi- 
ment for parameters which are known to be present in the material 
stored at the site. The monitoring program will employ a phased 
approach whereby the first 5 years of data will be evaluated, and 
the program will be reviewed and modified as necessary. 17 refs., 
10 figs., 3 tabs. 


17941 (NUREG/CR—3620-Suppl.2) Intruder dose path- 
way analysis for the onsite disposal of radioactive wastes: The 
ONSITE/MAXI1 computer program. Kennedy, W.E. Jr.; 
Peloquin, R.A.; Napier, B.A.; Neuder, S.M. (Pacific North- 
west Lab., Richland, WA (USA); Nuclear Regulatory Com- 
mission, Washington, DC (USA). Div. of Waste Manage- 
ment). Feb 1987. Contract AC06-76RL01830. 449p. (PNL— 
4054-Suppl.2). NTIS, PC A19/MF A0Ol - GPO. File 
Number T187006149. 

This document summarizes initial efforts to develop human- 
intrusion scenarios and a modified version of the MAXI computer 
program for potential use by the NRC in reviewing applications for 
onsite radioactive waste disposal. Supplement 1 of NUREG/CR- 
3620 (1986) summarized modifications and improvements to the 
ONSITE/MAXI1 software package. This document summarizes a 
modified version of the ONSITE/MAXI1 computer program. This 
modified version of the computer program operates on a personal 
computer and permits the user to optionally select radiation dose 
conversion factors published by the International Commission on 
Radiological Protection (ICRP) in their Publication No. 30 (ICRP 
1979-1982) in place of those published by the ICRP in their Publi- 
cation No. 2 (ICRP 1959) (as implemented in the previous versions 
of the ONSITE/MAXI1 computer program). The pathway-to- 
human models used in the computer program have not been 
changed from those described previously. Computer listings of the 
ONSITE/MAXI1 computer program and supporting data bases are 
included in the appendices of this document. 


(PNL-SA—14599) Radiation doses resulting from 
variations in spent fuel/waste management without 
Monitored Retrievable Storage. Schneider, K.J.; Pelto, P.J.; 
Lavender, J.C.; Daling, P.M.; Fecht, B.A. (Pacific North- 
west Lab., Richland, WA iusayy Feb 1987. Contract 
AC06-76RL01830. 6p. (CONF-870306—26). NTIS, PC A02. 
File Number DE87006402. 

From Waste management '87; Tucson, AZ, USA (1 Mar 
1987). 

. This paper presents results of analyses of radiological dose 
impacts on the public and the workers of nine potential transporta- 
tion-related changes in the operation of a hypothetical high-level 
waste management system that does not include a Monitored Re- 
trievable Storage (MRS) facility. The analyses were performed for 
the US Department of Energy (DOE) to determine if some of the 
benefits proposed for the improved performance waste management 
system (one with an MRS facility) could also benefit the authorized 
system (one without an MRS facility). The study showed that most 
of the alternatives evaluated would reduce the radiation doses to 
the public and the workers. Of the alternatives evaluated, the pri- 
mary means for reducing these radiation doses is to increase the ca- 
pacity of the transportation casks. 


17943 (PTB-SE—8, pp 102-116) Requirements to be met 
by waste forms, defined from safety analyses of normal stor- 
age facility operation - limitation of radioactivity. Ehrlich, D. 
(Physikalisch-Technische Bundesanstalt, Braunschweig, 
Germany, F.R.). Apr 1986. (In German). NTIS (US Sales 
Only), PC A0O9/MF AOl1. File Number DE87750845. 
(CONF-8510379—). 
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From 62. Physikalisch-Technische Bundesanstalt seminar: 
preparation of radioactive waste for ultimate storage in the Konrad 
repository, and waste product quality control; Braunschweig, F.R. 
a Oct preg 


paper with the release of volatile radioactive sub- 
stances (T, C-14, I-129, Ra-226) from the waste forms, under 
normal conditions of operation, and the resulting requirements to 
be met by the waste forms in order to keep the radioactivity re- 
leased within the limits defined. 


17944 (REG/G—8.22) Proposed revision 1 to 

Guide 8.22: Bioassay at uranium mills. (Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research). Jan 1987. 26p. US Nuclear Regula- 
tory Commission, Washington, 20555. File Number 
1187900492. 

The objectives of the guide are to establish the conditions 
under which bioassays should be performed for workers in uranium 
mills; to establish acceptable bioassay frequencies, action levels, and 
actions; to ensure that workers are adequately monitored to prevent 
internal exposures to uranium in excess of the limits of 10 CFR Part 
20; and to ensure that exposures are ALARA. 4 refs., 3 figs., 2 tabs. 
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17945 (DOE/DP—0036) Strategic special nuclear materi- 
al inventory differences: Semiannual report. (USDOE Assist- 
ant Secretary for Defense Programs, Washington, DC. 
Office of Safeguards and Security). Jan 1987. 34p. NTIS, 
PC A03/MF AO1; 1; GPO Dep. File Number DE87006018. 

This nineteenth periodic semiannual report of unclassified In- 
ventory Differences (ID) covers the first six months of fiscal year 
1986 (October 1, 1985, through March 31, 1986) for all key Depart- 
ment of Energy (DOE) and DOE contractor operated facilities 
possessing strategic special nuclear materials. Data for the Rocky 
Flats and Y-12 nuclear weapons production facilities are not includ- 
ed in the report in order to protect classified nuclear weapons in- 
formation; however, classified ID data from these facilities receive 
the same scrutiny and analyses as the unclassified data. 


17946 (HEDL-SA—3308-FP) The Safeguards Active Re- 
sponse Inventory System (SARIS). Carlson, R.L. (Hanford 
Engineering Development Lab., Richland, WA (USA)). 
Apr 1985. Contract AC06-76FF02170. 16p. (CONF- 
850475—1). NTIS, PC A02/MF AOi; 1; GPO Dep. File 
Number DE87005469. 

From Materials accounting for nuclear safeguards course; 
Los Alamos, NM, USA (15 Apr 1985). 

The Safeguards ‘Aotve laeavans Inventory System (SARIS) 
was developed by Westinghouse Hanford Company (WHC) to per- 
form material control and accountability on all the nuclear material 
under WHC’s jurisdiction. SARIS has been in operation for four 
and one-half years. It has reduced physical inventory plant shut- 
down time from several days to a few hours. The user-friendly 
interface has proven successful, as the training time for a new oper- 
ator is only two to three hours; also errors have been dramatically 
reduced. The modeling features of SARIS have reduced the report- 
ed inventory difference and provide better information for measure- 
ment of scrap and waste. The audit files have been usefull in resolv- 
ing data entry errors and the backup features have averted several 
potential problems. SARIS as a computerized accountability system 
has replaced manual record keeping with a consequent increase in 
productivity. 4 refs. 


17947 (HEDL-SA—3506-FP) The security system ana- 
lyzer: An application of the Prolog language. Zimmerman, 
B.D.; Seeman, S.E. (Hanford Engineering Development 
Lab., Richland, WA (USA)). 20 Feb 1986. Contract AC06- 
76FF02170. 13p. (CONF-860848—3). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87005466. 

From National conference on artificial intelligence; Philadel- 
phia, PA, USA (11 Aug 1986). 

The Prolog programming language and entity-relationship 
modeling techniques were used to demonstrate a methodology for 
security system applications. A knowledge base was built that con- 
sists of statements modeling a generic building and surrounding 
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area, including security fences and intrusion detectors (sensors and 
TV cameras). Declarative Prolog statements have the capability to 
use the knowledge base information in a routine manner to provide 
descriptive information about sensors, to dynamically update the 
knowledge base to provide on-line recording of changes in detector 
status or maintenance history, and to analyze the configuration of 
the building, surrounding area, and intrusion detector layout and 
current operability status in order to determine all the pathways 
from one specified point to another specified point which result in 
the detection probability being less than some specified value (i.e., 
find the “weakest paths”). This “search” capability, which is the 
heart of the SECURITY program, allows the program to perform 
a CAD (computer aided design) function, and to provide a real- 
time security degradation analysis if intrusion detectors become in- 
operable. 2 refs., 3 figs. 


17948 (HEDL-SA—3561-FP) The security analyzer: A 
security analyzer program written in Prolog. Zimmerman, 
B.D.; Densley, P.J. (Hanford Engineering Development 
Lab., Richland, WA (USA)). 1986. Contract AC06- 
76FF02170. 27p. (CONF-8610182—2). NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE87005478. 

From Annual symposium on safeguards of nuclear material; 
Richland, WA, USA (14 Oct 1986). 

The Security Analyzer is a software tool capable of analyz- 
ing the effectiveness of a facility's security system. It is written in 
the Prolog logic programming computer language, using entity-re- 
lationship data modeling techniques. The program performs the fol- 
lowing functions: (1) provides descriptive, locational and operation- 
al status information about intrusion detectors and assessment de- 
vices (i.e., “sensors” and “cameras”) upon request; (2) provides for 
storage and retrieval of maintenance history information for various 
components of the security system (including intrusion detectors), 
and allows for changing that information as desired; (3) provides a 
“search” mode, wherein all paths are found from any specified 
physical location to another specified location which satisfy user 
chosen “intruder detection” probability and elapsed time criteria 
(.e., the program finds the “weakest paths” from a security point of 
view). The first two of these functions can be provided fairly easily 
with a conventional database program; the third function could be 
provided using Fortran or some similar language, though with sub- 
stantial difficulty. In the Security Analyzer program, all these func- 
tions are provided in a simple and straight-forward manner. This 
simplicity is possible because the program is written in the symbolic 
(as opposed to numeric) processing language Prolog, and because 
the knowledge base is structured according to entity-relationship 
modeling principles. Also, the use of Prolog and the entity-relation- 
ship modeling technique allows the capabilities of the Security ana- 
lyzer program, both for knowledge base interrogation and for 
searching-type operations, to be easily expanded in ways that 
would be very difficult for a numeric and more algorithmically de- 
terministic language such as Fortran to duplicate. 4 refs. 


17949 (K/OA—6004/R1) International Atomic Energy 
Agency UF, cascade header pipe test loop: Safety assessment. 
Fields, L.W. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). Dec 1986. Contract AC05-840T21400. 26p. 
(ISPO—257/R1). NTIS, PC A03/MF AOl; 1; GPO Dep. 
File Number DE87005074. 

Radiological, health physics, safety, and criticality consider- 
ations for the second generation UF. cascade header pipe test loop 
are discussed, and design criteria, materials of construction, instru- 
mentation, and electrical requirements are noted. Patterned after 
the Oak Ridge demonstration test loop that was used for uranium 
deposition experiments and measurement technology demonstra- 
tions, the second generation test loop was designed and fabricated 
at the Oak Ridge Gaseous Diffusion Plant for use by the Interna- 
tional Atomic Energy Agency (IAEA) at their Safeguards Analyti- 
cal Laboratory in Seibersdorf, Austria, under sponsorship of the US 
Program of Technical Assistance to IAEA Safeguards, Task A-136, 
“UF. Cascade Header Pipe Test Loop.” By simulating operating 
flows, pressures, and pipe deposits characteristic of gas centrifuge 
enrichment plant piping, the test loop will enable the IAEA (1) to 
evaluate and to calibrate instrumentation designed to verify the en- 
richment of UFe gas under various flowing and static operating 
conditions in plant piping and (2) to train inspectors in the use of 
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such instrumentation. Studies show that, if all prescribed UFe han- 
dling and test loop operational procedures and precautions are ad- 
hered to, no health physics problems or incremental safety hazards 
are posed with normal test loop operation. 


17950 (LA-UR—87-159) Tracer techniques in estimating 
nuclear materials holdup. Pillay, K.K.S. (Los Alamos Na- 
tional Lab., NM (USA)). 1987. Contract W-7405-ENG-36. 
20p. (CONF-870430—1). NTIS, PC A02/MF A01; 1; GPO 
Dep. File Number DE87005103. 

From International conference on methods and applications 
of radioanalytical chemistry; Kona, HI, USA (5 Apr 1987). 

Residual inventory of nuclear materials remaining in process- 
ing facilities (holdup) is recognized as an insidious problem for 
safety of plant operations and safeguarding of special nuclear mate- 
rials (SNM). This paper reports on an experimental study where a 
well-known method of radioanalytical chemistry, namely tracer 
technique, was successfully used to improve nondestructive meas- 
urements of holdup of nuclear materials in a variety of plant equip- 
ment. Such controlled measurements can improve the sensitivity of 
measurements of residual inventories of nuclear materials in process 
equipment by several orders of magnitude and the good quality 
data obtained lend themselves to developing mathematical models 
of holdup of SNM during stable plant operations. 


17951 (NUREG—0430-Vol.7-No.1) Licensed fuel facility 
status report: Inventory difference data, January 1986-June 
1986. (Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Inspection and Enforcement). Feb 1987. 
13p. NTIS, PC A02/MF A0Ol - GPO. File Number 
1187900533. 

NRC is committed to the periodic publication of licensed 
fuel facilities’ inventory difference data, following agency review of 
the information and completion of any related investigations. Infor- 
mation in this report includes inventory difference data for active 
fuel fabrication facilities possessing more than one effective kilo- 
gram of high enriched uranium, low enriched uranium, plutonium, 
or uranium-233. 


17952 (NUREG—0525-Rev.12) Safeguards Summary 
Event List (SSEL), Pre-NRC through December 31, 1985. 
(Nuclear Regulatory Commission, Washington, DC (US A). 
Div. of Safeguards). Feb 1987. 44p. NTIS, PC A03/MF 
A01 - GPO. File Number T1I87900537. 

The Safeguards Summary Event List (SSEL) provides brief 
summaries of several hundred safeguards-related events involving 
nuclear material or facilities regulated by the US Nuclear Regula- 
tory Commission (NRC). Events are described under the categories 
of bomb-related, intrusion, missing and/or allegedly stolen, trans- 
portation, tampering/vandalism, arson, firearms, radiological sabo- 
tage, non-radiological sabotage, and miscellaneous. The information 
contained in the event descriptions is derived primarily from offi- 
cial NRC reporting channels. 


17953 (PNL—6057) Safeguards approach for irradiated 
fuel. Harms, N.L.; Roberts, F.P. (Pacific Northwest Lab., 
Richland, WA (USA)). Mar 1987. Contract ACO06- 
76RL01830. 72p. (ISPO—262). NTIS, PC A04/MF AOI; 1; 
GPO Dep. File Number DE87006330. 

IAEA verification of irradiated fuel has become more com- 
plicated because of the introduction of variations in what was once 
presumed to be a straightforward flow of fuel from reactors to re- 
processing plants, with subsequent dissolution. These variations in- 
clude fuel element disassembly and reassembly, rod consolidation, 
double-tiering of fuel assemblies in reactor pools, long term wet 
and dry storage, and use of fuel element containers. This paper re- 
views future patterns for the transfer and storage of irradiated 
LWR fuel and discusses appropriate safeguards approaches for at- 
reactor storage, reprocessing plant headend, independent wet stor- 
age, and independent dry storage facilities. 


07 ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


0701 Physical Isotope Separation 


REFER ALSO TO CITATION(S) 18750 


17954 (JINR—18-85-750) Production of sub(123)I with 
the help of MT-22 microtron. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Reactions). 1985. 
Tp. (In Russian). NTIS (US Sales Only), PC A02/MF AO01. 
File Number DE87701085. 

Submitted to the journal At. Ehnerg. and to the conference 
Technique of production of iodine-123 and radiopharmaceuticals on 
its base, Moscow. 

The technique is described and experimental results are pre- 
sented for producing radioactive /sup 123/I isotope /Tsub(1/ 
2)=13.3 h) resulted from /sup 124/Xe(y,n)/sup 123/Xe reaction on 
21.5 MeV energy electron beam. /sup 123/I is used in nuclear med- 
icine for diagnosis. The experiments were performed on gaseous 
xenon target with contents /sup 124/Xe - 0.1% (natural enrich- 
ment) and 3%. It is shown that in this technique for bombarding 5 
g /sup 124/Xe target by 25 pA electron beam during 10 hours one 
can get the high purity /sup 123/I specimen with approximately 0.2 
Ci activity. The experiments have been performed with the use of 
MT-22 microtron of the Laboratory of Nuclear Reactions, JINR. 6 
refs.; 4 figs.; 1 tab. 


17955 Nuclear isomer separation. Dyer, P. (Physics Di- 
vision, Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). AIP (American Institute of Physics) Confer- 
ence _ 146: No. 1, 33-36(15 Aug 1986). (CONF- 
851185—). 

From International laser science conference; Dallas, TX, 
USA (18 Nov 1985). 

We report experiments on selective photoionization of atoms 
containing isomeric nuclei of /sup 197/Hg. Other isomer separation 
techniques and their limitations are discussed. 


0702 Radiation Sources 
REFER ALSO TO CITATION(S) 18520 


17956 (JAERI-M—86-040) Study on saccharification of 
cellulosic wastes with bench scale test plant. 1. Characteris- 
tics of pulverizer and pulverizing of chaff. (Japan Atomic 
Energy Research Inst., Tokyo). Mar 1986. 33p. (In Japa- 
nese). NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE87701042. 

Characteristics of pulverizer and the pulverizing effects were 
studied with bench scale test equipment which was purchased on 
March 1982. The pulverizer is one unit process of the test plant set- 
tled in order to investigate the saccharification of cellulosic wastes 
by radiation utilization technique and can pulverize cellulosic 
wastes such as chaff, bagasse and saw dust into fine powder con- 
tinuously. This equipment was the impact type pulverizer called 
"New Microcyclomat”, which could treat the large amount of sam- 
ples continuously in a relatively short period. The effects of foreign 
substance collecting, sample feeding, powder classification, dust 
collecting and N/sub 2/ gas supplying on the continuous pulveriz- 
ing were examined by using chaff. It was found that chaff was ef- 
fectively pulverized into a fine powder of 250 mesh under by 
choosing suitable conditions. Especially, electron beam irradiation 
of chaff with a dose of 10 Mrad made the pulverizing easier and 
glucose solution of higher concentration was obtained by the fol- 
lowing enzymatic saccharification in comparison with the non-irra- 
diated chaff. 


17957 (KIYI—85-5) Use of tritium sources of ionizing ra- 
diation in the X-ray fluorescence analysis. (AN Ukrainskoj 
SSR, Kiev. Inst. Yadernykh Issledovanij). 1985. 22p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE87701215. 
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In paper the construction, technology of fabrication and ra- 
diation characteristics of T/Tsub(i)-sources of X-ray radiations par- 
ticipating in the unified parametric range of radionuclide sources 
for X-ray fluorescence analysis (range "RFA”) have been de- 
scribed. The possibilities of T/Tsub(i) source usage for the elements 
from Na to Sc in various specimens have been shown. As illustrat- 
ed by the experimental specimen of T/Zr - source of X-ray radi- 
ation the possibilities of use of such sources in X-ray fluorescence 
analysis are discussed. It is pointed to the value of including of T/ 
Zr - sources into the “range RFA”. 10 refs.; 11 figs. 
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REFER ALSO TO CITATION(S) 17974, 18411 


17958 (DOE/CS/90133—T3) US Department of Energy 
statement of six months work on alternative anodic reactions 
in water splitting. Bockris, J.O'M.; Sarfarazi, F. (Texas A 
and M Univ., College Station (USA). Dept. of Chemistry). 
Aug 1982. Contract AC02-81CS90133. 149p. NTIS, PC 
A07/MF A0O1; 1; GPO Dep. File Number DE86010647. 

Coal is to be used as an anode depolarizer to lower the over- 
all potential for the decomposition of water. The cell potential is 
lowered from approximately 2 volts to about 1.1 volts, with a cur- 
rent density about 6 mA cm~?. It has now been established, for the 
first time, that interesting organic compounds do exist in the anode 
as a result of oxidation, different from those which exist in the pres- 
ence of coal without oxidation. The organics in coal-derived liquid 
samples were separated from the aqueous media by means of Sep- 
Pack (C18) and THF, as well as using ether solvent. The samples 
were then evaporated to 100 pl. The samples were analyzed by 
means of NMR, gel permeation chromatography and a high resolu- 
tion gas chromatography-mass spectroscopy (GC/MS). The mass- 
spectra data with the corresponding detail information about mass- 
abundance pairs were obtained by using GC/MS system. The un- 
known compounds were identified, using two computer programs 
of PBM and STIRS at Cornell University. For each mass spectra 
data, the five most likely compounds were matched, using 39, 338 
reference spectra by computer, and then the most likely compounds 
produced were identified for lignite-slurry prior to and after elec- 
trolysis. It has been found out so far than IONOL can be produced 
prior to the electrolysis, while cyclodecene, heptadecene, myristal- 
dehyde and oleyl alchool can be encountered as the anodic prod- 
ucts associated with the electrolysis. 17 refs. 


0808 Properties 


17959 (N—87-13488) Further shock tunnel studies of 
scramjet phenomena. Morgan, R.G.; Paull, A.; Morris, N.A.; 
Stalker, R.J. (Queensland Univ., St. Lucia (Australia)). 1986. 
112p. (NASA-CR—179981; NAS—1.26:179981; RR—10/ 
86). NTIS, PC A06/MF AOI. 

Silane as an additive to hydrogen fuel was studied over a 
range of temperatures and pressures to evaluate its effect as an igni- 
tion aid. The film cooling effect of surface injected hydrogen was 
measured. Heat transfer measurements without injection were re- 
peated to confirm previous results. The previous results were re- 
produced and the discrepancies are discussed in terms of the model 
geometry and departures of the flow from equilibrium. Preliminary 
tests were also performed on shock induced ignition, to investigate 
the possibility in flight of injecting fuel upstream of the combustion 
chamber, where is could mix but not burn. 


17960 (NP—7770066) Hydrogen-air combustion in a 
spherical combustion chamber with central ignition and com- 
parison of the results with kinetic calculations. Sehn, W. 
(Kaiserslautern Univ. (Germany, F.R.). Fachbereich Mas- 
chinenwesen). 13 Jun 1985. 120p. (in German). NTIS (US 
Sales Only), PC A06/MF A0O1. File Number DE87770066. 

In order to get information on flame velocities and tempera- 
tures during the combustion of a hydrogen-air mixture, one deter- 
mined pressure cruves of and carried out optical measurements 
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with a spherical, centrally ignited combusition bomb. Details of the 
measuring set-up (bomb, vacuum pump, reference radiator, mon- 
ochromator, exhaust gas- and fresh gas valves, photomultiplier, 
quarz pressure absorber, heating control, data recording) are given, 
the temperature-measuring system (spectral emission-absorption 
method) is explained. Numerous diagrams illustrate the measuring 
process (curves at different initial temperatures- and pressures, local 
flame velocities and combustion temperatures). Evaluation of the 
results was made by using balance equations. Dependence of hydro- 
gen combustion on various marginal conditions was calculated with 
kinetic calculations. Result: combustion velocity is strongly influ- 
enced by limiting the flame front as a result of the combustion ge- 
ometry not being adapted to a natural propagation behaviour. 
(Hw)). 
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REFER ALSO TO CITATION(S) 17998, 18010, 18013, 18454, 18457, 18458 


17961 (BMFT-FB-T—86-100) Testing of new catalyst de- 
velopment methods for increasing the life of hydrocarbon syn- 
thesis catalysts. Final report. Horn, G.; Schumacher, R. 
(Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.)). Dec 1986. 125p. (In German). NTIS (US 
Sales Only), PC A06/MF A0O1. File Number DE87751369. 

The aim of the Research Project was to determine correla- 
tions between composition and production as well as the synthesis 
and life-time behaviours of hydrocarbon synthesis catalysts, in par- 
ticular methanation catalysts. Both fluidised bed and high-tempera- 
ture fixed bed methanation catalysts were studied. They contained 
nickel as active component and promoters (Al/sub 2/O/sub 3/, Cr/ 
sub 2/O/sub 3/, TiO/sub 2/, ZrO/sub 2/, MoO/sub 3/, WO/sub 
3/) either alone or in combination with Al/sub 2/O/sub 3/ or Al/ 
sub 2/O/sub 3//ZrO/sub 2/ as support, and were prepared pre- 
dominantly using the precipitation process. The catalysts were ex- 
amined for their composition and surface properties as well as their 
methane synthesis and life-time behaviour. With both catalyst types 
the composition with regard to the combination of nickel, promoter 
and support are of particular importance for the synthesis and life- 
time behaviour. The highest methane yields and longest life-times 
were attained with catalysts in which nickel or nickel and Al/sub 
2/O/sub 3/ support were promoted with ZrO/sub 2/. The main 
cause of deactivation could be proved to be the reduction in the 
area of the nickel surface as a result of the Ni(CO)/sub 4/ transport 
reaction occurring under the reaction conditions. With 51 refs., 21 
tabs., 22 figs. 


17962 (BMFT-FB-T—86-103) Utilization of landfill gas 
from the Hohberg refuse dumping in Pforzheim. Final report. 
Dupont, R.; Gruber, M. (Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany, F.R.); Stadt Pforzheim 
(Germany, F.R.)). Dec 1986. 115p. (in German). NTIS (US 
Sales Only), PC A06/MF A0O1. File Number DE87751371. 

Since March 1981 the landfill gas, escaping form the Hoh- 
berg refuse dumping near Pforzheim, has been collected, measured 
and transformed into electricity and hot water by a BHKW. The 
energy is being fed into the public power system of the local utility. 
The generation of electricity depends on the quantity of collected 
gas. The gas escapes from the refuse by natural pressure. While 
processing the whole landfill is uncovered. The research project 
has been supported by the BMFT and gives an example of most 
economic utilization of landfill gas. This report presents the great 
number of experiences which have been made. It shows first used 
methods of measurement, regulation and utilization of the landfill 
gas. With 10 refs., 14 tab., 40 figs. 
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17963 (CONF-8609245—1) Gas movement through frac- 
tured landfill cover materials. Bogner, J.E.; Moore, C.A. 
(Argonne National Lab., IL (USA); Geotechnics, Inc., Co- 
lumbus, OH (USA)). 1986. Contract W-31109-ENG-38. 22p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE87004942. 

From 9. annual Madison waste conference; Madison, WI, 
USA (9 Sep 1986). 

Bidirectional gas movement through fractured landfill cover 
materials is being studied at the Mallard North Landfill in DuPage 
County, Illinois. Vertical pressure and concentration gradients were 
monitored during changing meteorological and soil moisture condi- 
tions. Nests of probes for direct observation of subsurface soil gas 
pressures were installed in the top of the refuse and at depths of 1.2 
m and 0.6 m. Subsurface gas pressures, barometric pressure, wind 
speed, wind direction, solar radiation, air temperature, and precipi- 
tation were continuously monitored. A field gas chromatograph 
permitted frequent analysis of methane, carbon dioxide, nitrogen, 
and oxygen in soil gas samples from the various probes. Tensio- 
meters provided information on soil moisture conditions. During 
dry weather, soil gas pressures at all depths equilibrated rapidly 
with barometric pressure and exhibited diurnal variations that were 
inversely proportional to diurnal temperature variations. When 
cover materials became saturated, changes in soil gas pressures 
sometimes lagged behind changes in atmospheric pressure by two 
to three hours. Soil gas concentrations generally exhibited relative- 
ly small short-term variations, but responded over the longer term 
to changing soil moisture conditions. Carbon-dioxide:methane ratios 
suggest that an important near-surface process is the activity of 
methane-oxidizing bacteria, which consume methane that might 
otherwise be available to a gas recovery system. 


17984 (CONF-8609245—2) Instrumentation for continu- 
ous monitoring of meteorological variables and soil gas pres- 
sure in landfill cover. Moore, C.; Vogt, M.; Bogner, J. (Geo- 
technics, Inc., Columbus, OH (USA); Argonne National 
Lab., IL (USA)). Sep 1986. Contract W-31109-ENG-38. 9p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE87004669. 

From 9. annual Madison waste conference; Madison, WI. 
USA (9 ~~ 1986). 

To examine changes in soil gas pressure relative to changes 
in atmospheric pressure and other meteorological variables, weath- 
er station sensors and electronic pressure transducers were inter- 
faced with an RCA COSMAC microcomputer. The microcomputer 
control permitted simultaneous acquisition of pressure and meteoro- 
logical data on cassette tape. Because the RCA unit uses CMOS 
circuitry, it can be battery operated, and is therefore well suited for 
collecting data at remote locations on landfills. A tape I/O board, 
an A/D converter board and two custom boards were required ad- 
ditions to the basic CDP18S601 board for this application. Meteor- 
ological data, including wind speed, wind direction, air tempera- 
ture, precipitation, and solar radiation, were monitored using a Cli- 
matronics EWS system. Barometric pressure and soil gas pressures 
on subsurface probes were monitored using electronic pressure 
transducers with a 10 to 20 psia range. Cassette tape output was 
dumped directly to WYLBUR files on the Argonne National Labo- 
ratory (ANL) IBM 3033 mainframe for subsequent data analysis. 


, 


17965 (CONF-8610227—2) Current US research in meth- 
anogenesis microbiology. Antonopoulos, A.A.; Wene, E.D. 
(Argonne National Lab., IL (USA). 1986. "Contract W- 
31109-ENG-38. 12p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE87004940. 

From United Kingdom/United States conference on energy 
from landfill gas; Solihull, UK (28 Oct 198 

Work on the effect of molecular hydr gen on acetate degra- 
dation by methanogens has indicated that elevated levels of He in- 
hibit acetate degradation by Methanosarcina spp.; pure cultures 
grown on He do not grow when inoculated into media containing 
acetate as the sole catabolic substrate, except after a prolonged lag- 
phase; inhibition of acetate degradation occurs only when station- 
ary-phase cultures are used for inoculum; and after the onset of in- 
hibition, the addition of small amounts of He relieves the inhibition. 
Genetic studies on Methanobacterium thermoautotrophicum have 
established a selection method via antibiotic G418 sensitivity for de- 
velopment of a transformation system of M. th.; constructed poten- 


tial cloning vectors for the transformation; determined optimum 
conditions for the isolation, purification, and fragmentation of the 
methylreductase subunits from M. th.; and have isolated a number 
of partial gene fragments from M. th. via construction of methano- 
gen DNA-lacZ fusions. Research on the development of optimum 
microbial populations during methanogenesis has determined the 
optimum levels of Fe, Ni, Co, Mo, Cu, Zn and Mn necessary for 
the metabolism of soluble organics and suspended solids; investigat- 
ed the effects of Cr, Mo and Fe on the control of sulfate reducing 
bacteria, as well as the effects of pH, He and substrate; and has de- 
veloped a rapid screening technique to examine large numbers of 
combinations of trace metals and their effects on metabolism of or- 
ganic acids. Efforts focusing on bioconversion of MSW and pro- 
duction and recovery of organic acids for liquid fuels have shown 
that concentration of acids in anaerobic digesters can be maintained 
at 3%, with a retention time in the digesters of 8 days and nitrogen 
is probably a limiting factor in most MSW feedstocks. 33 refs. 


17966 (OTH-LET-RE—86-4) Combined power and heat 
plant using biogas. Analysis of plants in Elmborg, 
J.; Kofoed, E. (Danmarks Tekniske Hojskole, L yy. Lab. 
for Energiteknik). Aug 1986. 5ip. (In Danish). ks 
Tekniske Hoejskole, Lab. for Energiteknik, DK-2800 
Lyngby, Denmark. 

EFP-82. 

The aim of the investigation is to analyse the operational 
conditions for combined power and heat (CPH) plants that use 
biogas as fuel. The report presents measurement results and assess- 
ments of each plant. The measurements were made during two 
days for each plant. The 7 analysed CPH plants operate at waste 
treatment plants and farms, and the chosen plants are typical of 
small local CPH plants in Denmark. For comparing the plants the 
produced electric power is chosen in relation to the content of 
methane in the biogas. The specific full load production varies from 
about 2,3 to 3,0 kWh/m/sup 3/ methane. The larger plants show 
better performance than the small ones. Obtainable yield is 2,6 
kWh/m/sup 3/ at 20 kW electric power production. For some of 
the plants figures are presented of the performance at about half the 
load. It is 10-30% lower than for the full load. The average per- 
formance is 2,0 kWh/m/sup 3/. 


(NP—7751387) Biogas production and biogas ”* 
Biological principles and process technology. Wellinger, A.; 
Egger, K.; Sutter, K. (Eidgenoessische Forschungsanstalt 
fuer Betriebswirtschaft und Landtechnik, Taenikon (Swit- 
zerland)). 1985. 101p. (In German). NTIS (US Sales Only), 
PC A06. File Neaber DE87751387. 

The report abstracted focuses on the biological and chemical 
principles allowing both to optimize the fermentative process and 
to purify the gases produced and provide for an optimal combus- 
tion efficiency. Cold fermentation is one of the processes the study 
is centering on. Biomass conversion research has been making ef- 
forts to investigate and develop this technology. 


17968 Secondary reactions of a weight ole- 


fins during Fischer-Tropsch synthesis. Jordan, D.S.; Bell, 
A.T. (Materials and Molecular Research Div., Lawrence 
Berkeley Lab.). ao of Papers, American Chemical Soci- 
ety, Division of Fuel Chemistry; 31: No. 3, 1-4(1986). (CONF- 
8609181—). Contract AC03-76SF00098. 

From ACS symposium on syngas conversion catalysis ad- 
vances in gasification; Santa Clara, CA, USA (7 Sep 1986). 

The objectives of this study were to investigate the influence 
of ethylene addition on the hydrogenation of CO over Ru/SiO/sub 
2/ and to compare the product distribution obtained with those for 
CO hydrogenation in the absence of ethylene and ethylene homolo- 
gation in the absence of CO. To enable identification of the source 
of carbon in the products, /sup 13/C-labeled CO and unlabeled C/ 
sub 2/H/sub 4/ were used. Products were analyzed by isotope-ratio 
gas chromatography-mass spectrometry. Among the issues investi- 
gated were the influence of ethylene addition on the reactions of 
CO and the participation of ethylene in processes of hydrocarbon 
chain initiation and growth. The influence of ethylene addition on 
methane formation was also examined. 





17969 Isosynthesis mechanisms over zirconium dioxide. 
Silver, R.G.; Tseng, S.C.; Ekerdt, J.G. (Dept. of Chemical 
Engineering, Univ. of Texas, Austin, TX 78712). Preprints of 
Papers, American Chemical Society, Division of Fuel Chemis- 
try; 31: No. 3, 11-16(1986). (CONF-8609181—). 

From ACS symposium on syngas conversion catalysis ad- 
vances in gasification; Santa Clara, CA, USA (7 Sep 1986). 

The isosynthesis process refers to the selective conversion of 
synthesis gas into branched aliphatic hydrocarbons over metal 
oxide catalysts. Thoria and zirconia are the most active oxides that 
catalyze the formation of hydrocarbons containing four to eight 
carbon atoms, with isobutane as the major product. The reaction 
requires high pressures, 30-600 atm, and high temperatures, 375 to 
475 C. The reactions occurring during isosynthesis have not been as 
thoroughly studied as have the reactions occurring during CO hy- 
drogenation to methanol or during Fischer-Tropsch synthesis. The 
earliest research was conducted in the 1940's. The effects of oxide 
composition and synthesis conditions are reported and mechanisms, 
based on these early studies, have been proposed. These proposed 
mechanisms relied on the acid/base nature of the catalytically 
active oxides and involved acid-catalyzed reactions between metha- 
nol or dimethyl ether and olefins. More recently, two additional 
isosynthesis mechanisms have been proposed. Both of the recent 
mechanisms propose CO insertion into an oxygenated hydrocarbon 
fragment to explain chain growth and involve aldol condensation as 
one of the termination reactions. The CO insertion and the aldol 
condensation reactions differ in that different oxygenated fragments 
and C/sub 1/ fragments are proposed to be involved. The activa- 
tion of CO on zirconia has been reported in a series of papers. The 
activation is proposed to involve the initial formation of a surface 
formate and its subsequent reduction to a methoxide via an oxy- 
methylene. The oxymethylene carbon is bonded to the Zr cations 
through two oxygen atoms. This proposed structure was based on 
limited infrared data and other structures, such as those involving 
carbon bonded directly to a Zr cation, may be present. 


17970 Effects of H/sub 2/O and CO/sub 2/ on the activ- 
ity and composition of iron Fischer-Tropsch catalysts. 
McDonald, M.A. (U.S. Dept. of Ener; ee Energy 
Technology Center, P.O. Box 10940, ; Bitisburgh, ‘A 15236). 
Preprints of Papers, American Chemical Society, Division of 
Fuel Chemistry; 31: No. 3, 17-22(1986). (CONF-8609181—). 

From ACS symposium on syngas conversion catalysis ad- 
vances in gasification; Santa Clara, CA, USA (7 Sep 1986). 

The composition of an iron Fischer-Tropsch (F-T) catalyst is 
strongly affected by the % conversion of H/sub 2/-CO syngas. At 
low % conversion, the strongly reducing syngas mixture tends to 
covert metallic or oxidic iron species to a bulk iron carbide phase 
or phases. As % syngas conversion increases, H/sub 2/ and CO are 
converted to organic products, and to H/sub 2/O and CO/sub 2/. 
The gas mixture can therefore oxidize an iron catalyst. However, 
the catalyst’s synthesis behavior (activity, selectivity, activity and 
selectivity maintenance) also depends strongly on % syngas conver- 
sion. Thus, an iron catalyst’s composition and synthesis behavior 
are not easily correlated under typical F-T reaction conditions. 
This study was designed to determine how the build-up of H/sub 
2/O and CO/sub 2/ during reaction affect F-T catalyst composition 
and synthesis behavior. Reaction rate measurements were conduct- 
ed at differential % syngas conversion using catalyst wafers mount- 
ed in an in-situ cell. This cell allowed Mossbauer effect spectrosco- 
py of the used catalyst for determination of the catalyst composi- 
tion. Additional H/sub 2/O and CO/sub 2/ were added to syngas 
to determine the effects on catalyst composition, activity and selec- 
tivity. Furthermore, these experiments were carried out at pressures 
well above atmospheric, the pressure range required for good iron 
F-T catalyst behavior. Thus, results presented here are more close- 
ly related to the state of working F-T catalysts than are previous 
in-situ Mossbauer studies of iron catalysts, which were done almost 
exclusively at atmospheric pressure. This paper focuses on initial 
experiments involving the addition of only H/sub 2/0, not CO/sub 
2/, to a syngas stream. 
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17971 ZSM-5 supported Fe and Ru from Fe/sub 3/(CO)/ 
sub 12/ and Ru/sub 3/(CO)/sub 12/: Structure-activity cor- 
relations for synthesis gas conversion. Zuckerman, E.B.; 
Melson, G.A. (Dept. of Chemistry, Virginia Commonwealth 
Univ., Richmond, VA 23284). Preprints of Papers, American 
Chemical Society, Division of Fuel Chemistry; 31: No. 3, 59- 
65(1986). (CONF-8609181—). 

From ACS symposium on syngas conversion catalysis ad- 
vances in gasification; Santa Clara, CA, USA (7 Sep 1986). 

Bifunctional catalysts consisting of Fe and Ru supported on 
ZSM-5 have been prepared by an extraction technique using metal 
cluster carbonyls. As anticipated, these precursors of the supported 
metal component were excluded from the ZSM-5 channels which 
have a diameter significantly smaller than that of the metal clusters. 
Evidence for this restriction was obtained from studies of the cata- 
lysts by ISS, XPS and pyridine chemisorption. These studies re- 
vealed that the metal was present as highly dispersed metal parti- 
cles on the external surface of the ZSM-5 particles and that ob- 
struction of the zeolite channels and extensive interaction with 
Bronsted acid sites did not occur. As a result, these materials were 
found to be efficient bifunctional catalysts for synthesis gas conver- 
sion. The metal component produces hydrocarbon and oxygenated 
products and intermediates which are further converted by the zeo- 
lite to mixtures containing substantial fractions of aromatic and 
branched hydrocarbons. Calcination of a Ru/ZSM-5 catalyst prior 
to evaluation results in an increase in the average metal particle 
size. When evaluated, this catalyst exhibits less activity, but greater 
selectivity for higher molecular weight products when compared to 
the as-prepared catalyst. However, rapid deactivation of the cal- 
cined catalyst occurred. Although the reason for this is not clear at 
the time of writing, this behavior is being investigated. The product 
distributions obtained by synthesis gas conversion over the above 
bifunctional catalysts are compared with those obtained from cata- 
lysts consisting of the metal component dispersed on a conventional 
oxide support as well as from these catalysts physically mixed with 
ZSM-5. 


17972 ee ee slurry catalysts for selective 
transportation fuel production. Carroll, W.E.; Cilen, N.; 
Withers, H.P. Jr. (Air Products and Chemicals, Inc., P.O. 
Box 538, Allentown, PA 18105). Preprints of Papers, Ameri- 
can Chemical Society, Division of Fuel Chemistry; 31: No. 3, 
83-94(1986). (CONF-8609181—). 

From ACS symposium on syngas conversion catalysis ad- 
vances in gasification; Santa Clara, CA, USA (7 Sep 1986). 

The future use of coal as a source of conventional transpor- 
tation fuel will depend on the development of an economical and 
energy efficient liquefaction process. Technologies that have been 
commercially proven or that are close to commercialization include 
the fixed- and fluidized-bed Fischer-Tropsch (FT) synthesis, metha- 
nol synthesis (fixed-bed and slurry-phase) and the Mobil imethanol- 
to-gasoline process. Of these technologies, the Fischer-Tropsch hy- 
drocarbon synthesis produces the widest slate of products and has 
been in operation for the longest period. 


17973 Catalytic conversion of biomass derived synthesis 
gas to diesel fuel in a slurry reactor. Zimmerman, W.H.; 
Campbell, C.N.; Kuester, J.L. (Dept. of Chemical Engineer- 
ing, Arizona State Univ., Tempe, AZ 85287). Preprints of 
Papers, American Chemical Society, Division of Fuel Chemis- 
try; 31: No. 3, 116-123(1986). (CONF-8609181—). 

From ACS symposium on syngas conversion catalysis ad- 
vances in gasification; Santa Clara, CA, USA (7 Sep 1986). 

A project has been under investigation for several years at 
Arizona State University (ASU) with the objective of producing 
transportation grade liquid hydrocarbon fuel from a wide variety of 
biomass type feedstocks. The intended product is the equivalent of 
that derived from petroleum. Thus a renewable and/or waste feed- 
stock is to be utilized to produce a high quality product that is 
compatible with the existing distribution system and engine designs. 
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17974 Photo-enhanced catalytic reactions. Ignatiev, A.; 
Moshfegh, A.R. (Dept. of Physics, Univ. of Houston-Uni- 
versity Park, 4800 Calhoun, Houston, TX 77004). pp 254- 
259 of Optical materials ony Dolloghane <7 ne 
and solar energy conversion V. Be SPIE So- 
ciety of Photo-Optical Instrumentation Sane (1986). 
(CONF-8604210—). 

From 3. international symposium on optical and optoelectri- 
cal applied science and engineering; Innsbruck, Austria (14 Apr 
1986). 

° The effect of high solar flux on the catalytic methanation re- 
action has been investigated. Irradiation of the nickel catalyst at a 
flux of 1.4 MW/m/sup 2/ resulted in a 100% increase in methane 
yield for the reaction. This high flux photo-enhancement is believed 
to be due to photo-enhanced dissociation of the CO molecule on 
the nickel catalyst surface. 


17975 RefCOM: A test-bed converting municipal solid 
waste to methane. Walter, D.K. (Energy from Municipal 
Waste Div., U.S. Dept. of Energy, Washington, DC). pp 
690-696 of Proceedings of the 1984 national waste process- 
ing conference. New York, NY; American Society of Me- 
chanical Engineers (1984). (CONF-8406159—). 

From 11. ASME national waste processing conference; Or- 
lando, FL, USA (3 Jun 1984). 

Since 1978, a test bed facility has been operating to anaerobi- 
cally digest municipal solid waste to produce methane. The me- 
chanical portions of the projects have undergone significant modifi- 
cation to improve operational reliability and to reduce energy re- 
quirements. The purpose of this paper is to summarize those 
changes, to report on the results obtained and to discuss future re- 
search efforts at the site. 
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REFER ALSO TO CITATION(S) 17996, 17997, 17999, 18008, 18738 


17976 (FRNC-TH—2332) CO-H/sub 2/ reactions. Ori- 
entation towards the superior alcohols in presence of modified 
rhodium catalysts. Rodriguez, M. (Strasbourg-1 Univ., 67 
(France)). Jul 1983. 106p. (in French). NTIS (US Sales 
Only), PC A06/MF AO1. File Number DE87751510. 

Ethanol synthesis from CO+H/sub 2/ is studied on rhodium 
catalysts under 70 bars at 300 deg.C and 350 deg.C. Two catalyst 
systems giving a high selectivity for ethanol synthesis are devel- 
oped: i) Rh/SiO/sub 2/ catalysts modified by addition of Cu or 
Fe+K;; ii) catalyst deposited on rare earth oxide supports (Rh/La/ 
sub 2/O/sub 3/, Rh/La/sub 2/O/sub 3/+SiO/sub 2/). Distribution 


of oxygenated compounds in CO+H/sub 2/ synthesis is discussed. 
82 refs. 


0904 Solid Waste And Wood Fuels 


_— ALSO TO CITATION(S) 17706, 18002, 18003, 18009, 18012, 18015, 


17977 (BMFT-FB-T—86-081) Combustion examination 
of refused derived fuel (RDF) in a coal boiler plant. Final 
report. Knoerzer, W. (Bundesministerium fuer Forschung 
und Technologie, Bonn (Germany, F.R.); Saarberg-Fern- 
waerme G.m.b.H., Saarbruecken (Germany, F.R.)). Dec 
1986. 153p. (In German). NTIS (US Sales Only), PC A08/ 
MF AO1. File Number DE87751365. 

Different sorts of RDF deriving from several European 
waste recycling plants and self-productions of Saarberg Fern- 
waerme GmbH were examined in a 4 MW chain grate coal boiler 
plant to get results about handling, combustion and emissions. With 
that knowledge, it is possible to criticize RDF as coal-alternative. 
Summarizing the experiments it could be reported that the use of 
RDF in such a fireplace is not expected to be efficient for continu- 


ous running without taking additional measures. With 36 refs., 48 
tabs., 29 figs. 


17978 (BMFT-FB-T—86-116) Investigation of the possi- 
bilities to use RDF in power stations for energy-gaining rea- 
sons, Final report. Buensow, W.; Dobberstein, J. (Bundes- 
ministerium fuer Forschung und Technologie, Bonn (Ger- 
many, F.R.); Technische Univ. Berlin (Germany, F.R.). 
Inst. fuer Quantitative Methoden). Dec 1986. 282p. (in 
German). NTIS (US Sales Only), MF A01. File Number 
DE87751372. 

In the countries of the European Community a variety of 
R+D activities concerning the production and use of Refuse De- 
rived Fuel (RDF = BraM in German) have been carried out. The 
current report gives an overview and a common evaluation of com- 
bustion trials using various sorts of RDF input and different boiler 
types. Special attention was directed to the stack gas emissions. 
RDF input, solid residues and combustion gases were subject to a 
standardised analytical program. As far as possible samples were 
drawn according to statistical principles. Thus it was possible to 
calculate confidence limits and to comment on the quality of input- 
output balancing. The emissions are compared with German limits 
for mass burning and values known for coal combustion. The econ- 
omy of RDF production in comparision with other waste manage- 
ment technologies is considered. With 49 refs., 123 tabs., 45 figs. 


17979 (STU—85-3981) Combustion of sawmill waste. 
Needs on function and control. Danielsson, E. (Swedish Na- 
tional Board for Technical Development, Stockholm). 1986. 
30p. (In Swedish). NTIS (US Sales Only), PC A03/MF 
A01. File Number DE87751077. 

The control functions required of plants for combustion of 
sawmill waste are formulated. The control system has two main ob- 
jectives: easy power adjustment and a high energy efficiency. 


0906 Gaseous Waste Fuels 


REFER ALSO TO CITATION(S) 17962 


13 HYDRO ENERGY 


17980 Arbuckle Mountain Hydroelectric project. Peter- 
son, J.C. (Ott Water Engineers, Inc., Redding, CA). Alter- 
native Sources of Energy; No. 78, 14-15(Feb 1986). 

Hydropower regulations, particularly those which must be 
met during the pre-construction phase, have become considerably 
more extensive and complicated over the last few years. This arti- 
cle, which outlines the pre-construction phase of the Arbuckle 
Mountain Hydroelectric project, provides a good example of the 
steps developers should be prepared to take before construction 
commences. The Department of Energy is funding $750,000 of the 
project's $1,200,000 budget to gain meaningful and reliable informa- 
tion for the public regarding the development and operation of an 
inexpensive, low head, domestically manufactured cross-flow tur- 
bine. To satisfy their requirements several studies and reports are 
being prepared for the DOE. 


1302 Site Geology And Meteorology 


17981 (NP—7751069) Hydrological Ota explora- 
uuk/Godthaab. 


tion Kangerluarsunnguaq N drological di- 
mensioning basis 1985. (Groenlands Tebniske Organisation, 
Copenhagen (Denmark)). Sep 1986. 63p. (In Danish). NTIS 
(US Sales Only), MF A01. File Number DE87751069. 

At Kangerluarsunnguagq the measurements in the area consist 
of a 4-year measuring series of runoff, precipitation and tempera- 
ture. In order to extend this basis there have partly been used anal- 
yses of digital satellite photos to establish the degree of snow cov- 
ering and influx graphs, and partly made analyses of the precipita- 
tion and temperature conditions in the area, and related these to the 
observations made by the Meteorological Institute of Nuuk. The 
extended data basis has subsequently been used in a hydrological 
precipitation and runoff model, and in a regression model between 
Nuuk and the basin. Based on the hydrological time simulation and 
the time series analysis of precipitation and runoff conditions for 
Nuuk and Kangerluarsunnguagq, several runoff simulations covering 
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different periods have been performed. The representation of the 
dimensioning hydrological basis should be seen in relation to the 
regulation planned for the area, and to the existence of a strong 
amount of self-regulation in the lake on account of its size. The sta- 
tistical assumptions have been illustrated by means of the model 
considerations and time series analyses made, but we wish to under- 
line that the whole basis is funded on runoffs measured over only 
four years. 


1303 Plant Design And Operation 


17982 (NHL—282004) Vortices and vortex formation at 
water intakes. Soknes, S. (Norsk Hydroteknisk Lab., Trond- 
heim). Jan 1982. 44p. (In Norwegian). (STF—60A82004). 
NTIS (US Sales Only), PC A03. File Number DE87751090. 

The report deals with an investigation on vortices at the 
intake of hydroelectric power plants. The aim of the project has 
been to coordinate skills in this field. The report also discusses a 
simulation method. 20 drawings, 2 tables. 58 references. 


17983 Development of the Owyhee Dam project. Jarrett, 
D.P.; Pace, H.W.; Stanaszek, J.R. (Hosey & Associates En- 
gineering Co., Bellevue, WA). Alternative Sources of Energy; 
No. 78, 8-10(Feb 1986). 

The Owyhee Project Power Committee and Owyhee Irriga- 
tion District developed the Owyhee Dam Power Plant, now oper- 
ating in eastern Oregon. Unique features of the project include a 
power conduit connected to an existing penstock through Owyhee 
Dam, a 1000-foot long transmission line river crossing, and an FM 
radio communication system to a control station at the irrigation 
district's office in Nyssa, Oregon, approximately 35 miles from the 
powerhouse. The project was financed by the Oregon Department 
of Energy’s Small Scale Energy Loan Program. 


1304 Regulations And Licensing 
REFER ALSO TO CITATION(S) 17980 
1306 Environmental Aspects 


17984 (CONF-8610229—1) An approach to mitigating 
hydroelectric impacts on shoreline ecology. O'Neil, T.A.; 
Witmer, G.W. (Argonne National Lab., IL (USA)). 1986. 
Contract W-31109-ENG-38. 18p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE87004932. 

From National wetland symposium; New Orleans, LA, USA 
(8 Oct 1986). 

Described is an assessment technique for the determination, 
and mitigation, of impacts from water-level fluctuations on the 
shoreline ecology of a lake or river. A detailed terrestrial and 
aquatic vegetation and erosion study to determine the impacts was 
described along with how a mitigation plan is formulated from 
those results. Annual productivity (dry biomass) is recommended as 
the means to achieve mitigation because it quantifies the habitat 
quality and also accounts for positive and negative impacts. It is be- 
lieved that detailed sampling of vegetation and erosion is required 
for sound predictions, especially for past impacts where baseline in- 
formation is no longer available. Mitigation of future impacts is also 
discussed, and resolution of these impacts will require input into the 
planning process and possibly site specific mitigative action. Final- 
ly, monitoring, whether to assess habitat effectiveness of a specific 
mitigative technique or to assess future impacts, is recommended as 
a feedback loop into the mitigative process. 


17985 (EPRI-EA—5007) Proceedings: Workshop on in- 
stream flow research needs. (EA Engineering, Science, and 
Technology, Inc., Lafayette, CA (USA); Electric Power 
Research Inst., Palo Alto, CA (USA)). Jan 1987. 48p. 
(CONF-8601100—Summ.). Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T187920196. 
From Workshop on instream flow research needs; San Fran- 
cisco, CA, USA (8 Jan 1986). 
Addressing the controversy over the amount of water flow 
needed to maintain ecosystems below hydroelectric plants will re- 
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quire further research. As a result of this workshop, an expert panel 
of environmental scientists has produced a general research design 
to define instream flow needs. 


14 SOLAR ENERGY 
1401 Resources And Availability 


17986 (N—87-13856) Tunisia renewable energy project 
systems description report. Scudder, L.R.; Martz J.E.; Ra- 
tajczak, A.F. (National Aeronautics and Space Administra- 
tion, Cleveland, OH (USA). Lewis Research Center). Oct 
1986. 44p. (NASA-TM—88789; E—3124; NAS— 
1.15:88789). NTIS, PC A03/MF AOl1. 

In 1979, the Agency for International Development (AID) 
initiated a renewable energy project with the Government of Tuni- 
sia to develop an institutional capability to plan and institute renew- 
able energy technologies in a rural area. The specific objective of 
the district energy applications subproject was to demonstrate solar 
and wind energy systems in a rural village setting. The NASA 
Lewis Research Center was asked by the AID Near East Bureau to 
manage and implement this subproject. This report describes the 
project and gives detailed desciptions of the various systems. 


17987 (NP—7751471) Technical climate data for Switzer- 
land, April 1986-September 1986. (Verband Schweizerischer 
Heizungs- und Lueftungsfirmen (VSHL), Zurich (Switzer- 
land)). 1986. Sp. (in German and French). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE87751471. 
Switzerland is divided into 12 climate regions. Climate data 
have been measured at 58 stations. Tables contain the following 
values: Geographical location of the stations, air-temperature, 
degree-days, heating days, solar radiation, sunshine duration, wind. 


1405 Solar Energy Conversion 


‘R ALSO TO CITATION(S) 17967, pl 17975, 17979, 18039, 18042, 
18403, 18638, 18669, 18741, 18744, 19192, 198 


17988 (ANL/CNSV- 
the southwest: potentials and uni ass, D.L. (In- 
stitute of Gas Technology, Chicago, IL). Mar 1986. NTIS, 
PC AO7/MF AOl. File Number DE86012757. (CONF- 
8509111—). 

From Southwest industrial biomass conference; Phoenix, 
AZ, = (29 Sep 1985). 

assessment is presented of the potential of biomass 

sian in the Southwest, which is defined as the seven Sunbelt 
States and Hawaii. This region is responsible for about one-quarter 
of US energy and petroleum consumption, and one-third of US nat- 
ural gas consumption. Hawaii, the state with the smallest area and 
population and no fossil fuel resources, has the lowest per-capita 
energy consumption and the smallest area devoted to farming. The 
largest state, Texas, has one of the highest populations, large fossil 
fuel deposits, the highest per-capita energy consumption, and the 
largest area devoted to farming. Of the major parameters that 
govern biomass productivity in the Sunbelt States, water is the lim- 
iting factor. The US Geological Service believes consumptive use 
of water in most areas of the Sunbelt States is excessive. Indigenous 
organic wastes can make valuable contributions to energy demands, 
but are not large enough to satisfy the entire demand of each state. 
Incremental new growth on rangelands used for grassy species and 
forest land is projected to be capable of making large contributions 
to energy requirements. In the arid to semi-arid regions of the 
Southwest, current technology seems to offer two options: biomass 
production at low yields without irrigation for high-value chemi- 
cals, and biomass production at higher yields with irrigation for 
energy or energy and high-value chemicals. Future options include 
microalgae and macroalgae production in saline and brackish 
waters, and use of low-cost mulches to conserve water for land bio- 
mass growth. Various biomass energy species of special interest for 
the Southwest include desert perennials, selected tree species many 
of which fix nitrogen and are capable of coppice growth, and cer- 
tain warm-season grasses. 26 references, 16 tables. 


—176, pp ee in 
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17989 (ANL/CNSV-TM—176, pp 31-40) Cost-shared 
bioenergy projects in the Southwest: the New Mexico experi- 
ence. Icerman, L.; Parker, S.K. (New Mexico Energy Re- 
search and Development Institute, Santa Fe). Mar 1986. 
NTIS, PC AO7/MF AOl. File Number DE86012757. 
(CONF-8509111—). 

From Southwest industrial biomass conference; Phoenix, 
AZ, USA (29 Sep 1985). 

Cost-shared bio-energy projects in the US Southwest are 
widespread and show considerable promise for advancing technol- 
ogies in a number of topical areas. State-supported projects in Cali- 
fornia, Hawaii, New Mexico, and Texas appear to have substantial 
potential for early transfer of technology to the market-place. Cost- 
sharing can be used very effectively to minimize the impediments in 
the technology transfer process created by technical risk, budget 
limitations, and the involvement of different individuals and organi- 
zations by acting as a bridge across these problems. The recent ex- 
perience in New Mexico of initiating a state-supported, broad- 
based, bio-energy research and development program, cost-shared 
with federal government agencies and private-sector organizations, 
may serve as a useful model for other states in the Southwest. 4 
figures, 2 tables. 


17990 (ANL/CNSV-TM—176, pp 41-49) Short-rotation 
woody crop selection for bioenergy in Arizona, New Mexico, 
and Texas. Kirmse, R.D.; Deardorff, D.C. (Energy/Devel- 
opment International, Washington, DC). Mar 1986. NTIS, 
PC A07/MF AOl1. File Number DE86012757. (CONF- 
8509111—). Contract AC05-840R21400. 

From Southwest industrial biomass conference; Phoenix, 
AZ, USA (29 1985). 

Woody plants are physiologically adapted to survive and 
produce in harsh environments. Years of rangeland degradation and 
more recent pressure on geologic water sources indicate that alter- 
native, low-input land use systems are required for marginal agri- 
cultural and rangeland in the semi-arid southwest. A research 
project has been designed to identify multi-use woody plants most 
appropriate for improving biofuel and fodder production in special- 
ized niches of Texas, New Mexico and Arizona. To begin, twenty- 
six exotic and native tree and shrub species are being field tested at 
five sites in these states. The degree of rigor of the randomized 
complete block design varies among species depending on the 
knowledge of the suitability of each species/provenance for each 
ecological zone. Less rigorous line-planting type plots are used for 
the preliminary selection of adaptable species. The first field plant- 
ings were completed in August 1985. 7 references, 1 figure, 1 table. 


17991 (ANL/CNSV-TM—176, pp 50-58) Potential for 
microalgae cultivation in the southwestern United States for 
the production of liquid fuels. McIntosh, R.P. (Solar Energy 
Research Institute, Golden, CO). Mar 1986. NTIS, PC 
A0O7/MF AOl. File Number DE86012757. (CONF- 
8509111—). 

From Southwest industrial biomass conference; Phoenix, 
AZ, USA (29 Sep a 

The emphasis of the SERI/DOE Aquatic Species Program 
is on developing mass culture technology for cultivating oil-yield- 
ing microalgae. As with any biomass production technology, a 
large, inexpensive resource base is required. A successful microal- 
gae technology will require water, inexpensive land, carbon diox- 
ide, high solar radiation, and a favorable climate. The American 
Southwest (Arizona, New Mexico, Southern California, West 
Texas, and parts of Nevada, Utah, and Colorado) has abundant land 
that supports little conventional agriculture. Resource assessment 
studies estimate that 25 million acres may be suitable for microalgae 
cultivation. Fresh water is scarce, but saline and brackish waters 
are known to exist in large underground aquifers, and irrigation 
canals hold large quantities of agricultural drainage water. These 
water resources are typically underutilized because of their margin- 
al quality; in some cases they are an economic liability. A wide va- 
riety of microalgae species can grow in desert saline waters, and 
many species accumulate oils. Carbon dioxide can be obtained from 
naturally occurring CO2z domes or from flue gas from coal-fired 
power plants. However, before microalgae production will become 
economically viable, several major improvements in the technology 
are needed; the most important improvement is in oil yield. 3 refer- 
ences, 6 figures, 1 table. 
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17992 (ANL/CNSV-TM—176, pp 59-68) Bioenergy ac- 
tivities of the New Mexico Solar Energy Institute. Goldstein, 
B. (New Mexico Solar Energy Institute, Las Cruces). Mar 
1986. NTIS, PC A07/MF AOl1. File Number DE86012757. 
(CONF-8509111—). 

From Southwest industrial biomass conference; Phoenix, 
AZ, = (29 _ 1985). 

A recently completed project assessed the energy potential 
of agricultural, municipal, and industrial organic wastes in New 
Mexico. Two current projects involve the investigation of the eco- 
nomic and technical feasibility of buffalo gourd as a novel energy 
crop. The first of the two complementary projects, funded by the 
New Mexico Energy Research and Development Institute 
(NMERDD, involves optimizing root and gourd production for 
ethanol and diesel fuel uses, respectively, as well as developing op- 
timal fermentation methods. The second project, funded by the 
New Mexico Water Resources Research Institute (WRRD), is to de- 
termine the feasibility of buffalo gourd production using saline 
water irrigation. Past and present projects funded by WRRI have 
focused on algal biomass production in saline groundwaters. Two 
greenhouse-covered, concrete raceways with a total growing area 
of 100 square meters are being used to produce Spirulina, a blue- 
green algae, and various other species of microalgae. The comput- 
erized measurement and control system permits rapid acquisition 
and analysis of data. Pending projects include the production of hy- 
drocarbon-rich microalgae in saline groundwaters and the produc- 
tion of biogas via the anaerobic digestion of slaughterhouse wastes. 
The biogas would be used in an existing cogeneration system that 
produces electricity and process hot water and steam. 7 references, 
3 figures, 2 tables. 


17993 (ANL/CNSV-TM—176, pp 71-79) Energy planta- 
tion development in Hawaii. Browne, S.H.; Neill, D.R.; Ta- 
kahashi, P.K. (Univ. of Hawaii at Manoa, Honolulu). ” Mar 
1986. NTIS, PC A07/MF AO1. File Number DE86012757. 
(CONF-8509111—). 

From Southwest industrial biomass conference; Phoenix, 
AZ, USA (29 Sep 1985). 

November 1984, HNEI held a workshop to review 

Hawaii's biofuels research and development activities. Workshop 
objectives were to identify the most promising crops for further de- 
velopment, to examine available and emerging conversion technol- 
ogies, and to formulate plans for future research. Biomass resources 
considered included trees, grasses, algae, and agricultural and urban 
waste. From review of workshop results it was concluded that 
large-scale production and conversion of fast-growing trees and 
grasses offer the earliest possibility of satisfying Hawaii's renewable 
energy needs. It also was concluded that research on algal culture 
should be continued. Conversion of waste to energy products al- 
ready is being developed by the City & County of Honolulu and by 
two other counties. Following up on another workshop recommen- 
dation, a Pacific Region Biomass Energy Association has been es- 
tablished to promote the development and use of biomass energy in 
Hawaii and throughout the Pacific Basin. The association currently 
is developing its charter and organization. This paper will discuss 
program objectives, followed by current production and uses of 
biomass in Hawaii, then by a description of past and present rele- 
vant research, and, finally, a program to develop energy plantations 
for planning, growing, harvesting, and conversion of fast-growing 
trees and grasses to useful fuels. 


17994 (ANL/CNSV-TM—176, pp & 80-88) Buffalo gourd 


as an energy crop in New Mexico. Shultz, E.B. Jr.; Darby, 
W.P.; DeVeaux, J.S.; Icerman, L. (Washington Univ., St. 
Louis, MO). Mar 1986. NTIS, PC A0O7/MF AO0Ol. File 
Number DE86012757. (CONF-8509111—). 

From Southwest industrial biomass conference; Phoenix, 
AZ, USA (29 1985). 

The buffalo gourd (Cucurbita foetidissima) is a semiarid land 
plant of the Southwest. Without much irrigation, it produces large 
yields of high-starch-content roots and high-oil-content seeds. 
Roots are fermentable to alcohol, and seed oil can be extracted for 
potential use as a diesel fuel extender. Under sponsorship of the 
New Mexico Energy Research and Development Institute 
(NMERDJ) development of buffalo gourd as a novel energy crop 
for New Mexico was begun in 1984, with emphasis on the roots as 
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a fuel ethanol bioresource. Results of preliminary feasibility studies 
are given, based on experience with this unusual plant at the Uni- 
versity of Arizona and at New Mexico State University. Two cases 
are presented: buffalo gourd as a combination alcohol and oil crop, 
and buffalo gourd primarily as an alcohol crop. For the latter, root 
production costs and net revenues have been estimated, and a pre- 
liminary sensitivity analysis has been carried out. Ability to com- 
pete will depend heavily on root yield, harvesting cost, and distill- 
ery co-product price. At reasonable values of these key factors, the 
roots of buffalo gourd may become an economic alternative to 
grains for fuel ethanol production in eastern New Mexico. 20 refer- 
ences, 1 figure. 


17995 (ANL/CNSV-TM—176, pp 89-92) Southwest bio- 
mass region: a status long overdue. Akaka, D.K. (House of 
Representatives, Washington, DC). Mar 1986. NTIS, PC 
A07/MF "eae File Number DE86012757. (CONF- 
8509111—). 

From Southwest industrial biomass conference; Phoenix, 
AZ, USA (29 Sep 1985). 

The objectives of biomass development in the Southwest are 
discussed. If biomass crops are to make a substantial contribution to 
the nation’s energy supply, very large areas of land will be re- 
quired. Land appears to be available, especially in the arid areas of 
the Southwest. Since large amounts of water will be needed for ir- 
rigation or for algal ponds, the use of underground brackish and 
saline waters has been proposed and studied. At issue will be the 
potential environmental effects of withdrawing this water. Thus, 
both land and water issues must be addressed. The answers will re- 
quire the cooperation of federal, state, and local governments, as 
well as industry. 


17996 (ANL/CNSV-TM—176, pp 95-105) Diesel fuel 
from biomass residues. Kuester, J.L.; Wang, T. (Arizona 
State Univ., Tempe). Mar 1986. NTIS, PC A07/MF AO1. 
File Number DE86012757. (CONF-8509111—). 

From Southwest industrial biomass conference; Phoenix, 
AZ, USA (29 Sep 1985). 

A thermochemical indirect liquefaction conversion process 
to convert various biomass materials to liquid hydrocarbon fuels is 
described. Approximately 100 biomass materials are under study as 
received from private industry, government laboratories and other 
university laboratories. The primary virtue of the process is that a 
high grade transportation quality fuel similar to No. 2 diesel and 
aviation fuels is produced. This can be upgraded to high octane 
gasoline via catalytic reforming if desired. 3 references, 3 figures, 6 
tables. 


17997 (ANL/CNSV-TM—176, pp 106) Hydrocarbon 
fuels via catalytic hydroprocessing of biomass thermochemical 
tars. Soltes, EJ. (Texas A & M Univ., College Station). 
Mar 1986. NTIS, PC A07/MF AOl. File Number 
DE86012757. (CONF-8509111—). 

From Southwest industrial biomass conference; Phoenix, 
AZ, USA (29 Sep 1985). 

The key to commercial biomass pyrolysis may be the identi- 
fication of economically competitive technology for higher-valued 
tar products such as engine fuels. Before use as fuels, tars must be 
reprocessed to improve a number of properties. Although chemical- 
ly complex, many tars produced in biomass gasification or pyrolysis 
are similar in chemical composition, suggesting that different tars 
can be processed to produce similar products. Hydroprocessing 
(hydrogen and catalyst at elevated pressure) of tars produces a mix- 
ture of hydrocarbons with compositions exhibiting similarities to 
those found in gasoline and diesel fuels. These hydrocarbons have 
been fractionated into fuels that have been run in engines. 


17998 (ANL/CNSV-TM—176, pp 107-114) Fluidized- 
bed gasification of manures and agricultural residues. Beck, 
S.R. (Texas Tech Univ., Lubbock). Mar 1986. NTIS, PC 
A0O7/MF AOl. File Number DE86012757. (CONF- 
8509111—). 

From Southwest industrial biomass conference; Phoenix, 
AZ, USA (29 Sep 1985). 

Gasification is a highly flexible technology to be considered 
for biomass utilization. An air-blown gasifier can be used to 
produce low-BTU fuel gas for retrofitting existing burners or distri- 
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bution in an industrial park. An oxygen-blown gasifier can be used 
to produce medium- or high-BTU gaseous fuel or to produce syn- 
thesis gas for production of chemicals. A new generation of indi- 
rectly heated gasifiers offers the potential to produce high-BTU gas 
using air for combustion. Of the various types of gasifiers available, 
fluidized beds offer some inherent advantages. These include the 
ability to achieve uniform temperatures, relative ease of ash remov- 
al, and adaptability to a wide variety of biomass feedstocks. This 
paper discusses the key variables which must be considered in the 
design of fluidized bed gasifiers for use with animal manures and 
agricultural residues. These feedstocks present some unique prob- 


lems when compared t> wood gasifiers. 8 references, 3 figures, 1 
table. 


(ANL/CNSV-TM—176, pp 115-124) Extruder- 
feeder for reactor systems for biomass fuels 

White, D.H.; Wolf, D. (Univ. of Arizona, Tucson). Mar 
1986. NTIS, PC A07/MF AO1. File Number DE86012757. 
(CONF-8509111—). 

From Southwest industrial biomass conference; Phoenix, 
AZ, USA (29 Sep 1985). 

Biomass including wood could provide liquid fuels on a re- 
gional basis if an economic liquefaction process can be developed. 
Through research sponsored by the US Department of Energy 
(DOE), under its Thermochemical Conversion Program, the Uni- 
versity of Arizona has developed a unique method of pumping con- 
centrated, viscous biomass slurries characteristic in biomass direct 
liquefaction systems. A modified single-screw extruder has now 
been shown to be capable of pumping slurries as high as 60 wt. % 
wood flour as compared to only 10-20 wt. % in conventional sys- 
tems. A Phase II program has integrated the extruder pumping 
system with a unique reactor which offers potential for further im- 
proving direct biomass liquefaction technology. An experimental fa- 
cility was constructed during 1983-84, and shakedown operations 
were successfully completed in early 1985. Initial experimental runs 
have produced wood oil from Douglas Fir wood flour. A three- 
year experimental program utilizing this advanced feeder-reactor 
system was started in June, 1985. 4 figures. 


(ANL/CNSV-TM—176, pp 127) Estimated pro- 


jected energy revenues from guayule bagasse cogeneration 
plant. Miller, W.P. (Gila River Indian Community, Sacaton, 
AZ). Mar 1986. NTIS, PC A07/MF AOl1. File Number 
DE86012757. (CONF-8509111—). 

From Southwest industrial biomass conference; Phoenix, 
AZ, USA (29 Sep 1985). 

The status and economic potential to establish a domestic 
guayule natural rubber industry by the Amerind Agrotech Labora- 
tory, Gila River Indian Community, by 1991-92 is described. A 
50,000-long-ton commercial plant, if established in 1991-92, could 
generate sufficient bagasse to fuel a conventional cogeneration 
plant. The expected net generation capacity is projected, and reve- 
nue values are projected through the year 2015. Alternative tech- 
nologies other than burning the bagasse, such as pyrolyzing guayule 
bagasse and an innovative chemical process (which uses a carbon 
process to increase the fuel value of bagasse), are discussed as po- 
tentially superior technologies that could produce greater revenues 
than existing state-of-the-art, circulating fluidized-bed-boiler cogen- 
erating plants. 


18001 (ANL/CNSV-TM—176, pp 128-136) Economic 
implications of biomass energy conversion. Masud, S.M.; 
Lacewell, R.D. (Texas A & M Univ., College Station). Mar 
1986. NTIS, PC A07/MF AOl1. File Number DE86012757. 
(CONF-8509111—). 

From Southwest industrial biomass conference; Phoenix, 
AZ, USA (29 Sep 1985). 

This paper evaluates the economic implications of energy 
production from cotton gin trash and grain sorghum residue. Using 
gin trash, on-farm cost of gasification ranged from $7.83 to $3.56 
per million Btu, electricity generation operating year around was 
about $0.0615 per kWh. Using gin trash or grain sorghum residue, 
cost of gasification in a farmer cooperative ranged from $3.78 to 
$5.84 per million Btu. Using gin trash at the gin site, the cost of gas 
production was $2.75 per million Btu and electricity generation was 
$0.053 per kWh. About 5.375 million Kwh (i.e. 70% of the total 





14 SOLAR ENERGY 
1405 Solar Energy Conversion 


electricity) of surplus electricity must be sold to a distributor for 
$0.02 per kWh, leaving about $100,500 of costs not covered. Al- 
though gas production at the gin site is very competitive with the 
current market price of natural gas, the low energy gas is not a 
comparable fuel. The cost of producing pellets from gin trash for 
energy ranged from $2.20 to $3.89 per million Btu. These do not 
include the costs of market development and distribution of the 
product from the peletting plant to the point of use. 5 references, 5 
tables. 


18002 (DOE/BP/18507—1) Regional logging residue 
supply curve project: Volume 1, Final report. (Envirosphere 
Co., Bellevue, WA (USA)). Jan 1987. Contract AC79- 
83BP18507. 147p. NTIS MF A0l; 2; GPO Dep. File 
Number DE87005433. 

Because the potential user of forest residue fuel needs assur- 
ance of a continued fuel supply at a competitive cost, this research 
was undertaken to produce geographically specific marginal cost 
curves for logging residue in the study area. This research uses a 
single methodology and consistent assumptions throughout the 
study area to identify areas which show the most logging residue 
potential. Other components of forest residue, such as thinning and 
stand conversion residue, could add to the supply in many areas, 
but are not included in this report. The study area included south- 
east Alaska and eighty-four counties in Washington, Oregon, Idaho, 
and Montana. The results of the study placed each county in one of 
the following supply zone categories, based on their average annual 
residue production rate in million cubic feet (MMft*) and oven dry 
tons (ODT), and the delivered cost of the material. Maximum po- 
tential are those areas producing at least 8 MMft* (112,000 ODT) of 
logging residue per year at a marginal cost of less than $380 per 
Mft® ($53/O0DT; $3/MMBtu) processed and delivered 50 miles. 
Good potential are those areas which produce at least 8 MMft® 
(112,000 ODT) of logging residue per year at a marginal cost of 
less than $860 per Mft*® ($88/ODT) or at least 4 MMft® (56,000 
ODT) at a delivered cost less than $380 per Mft®. Average poten- 
tial are those areas producing at least 4 MMft® at a delivered cost 
greater than $380/Mft*. Less potential are those areas producing 
less than 4 MMft per year. 73 refs., 22 figs., 41 tabs. 


18003 (DOE/BP/18507—2) Regional logging residue 
supply curve project: Volume 2, Appendices. (Envirosphere 

.» Bellevue, WA (USA)). Aug 1986. Contract AC79- 
83BP18507. 395p. NTIS, PC A117. File Number 
DE87005565. 

This book contains data on the geographical distribution of 
logging residue throughout Idaho, Montana, Oregon, and Washing- 
ton. Projections are made as to cost of collection of the residue and 
the total estimated resource. 


18004 (DOE/JPL—1012-119) Proceedings of the 25th 
project integration meeting: Progress report 25 for the period 
October 1984 to June 1985. (Jet Propulsion Lab., Pasadena, 
CA (USA)). 1985. Contract AI01-85CE89008. 674p. (JPL— 
86-4; CONF-8506336—Summ.). NTIS, PC A99/MF AOI; 1; 
GPO Dep. File Number DE87005423. 

From 25. Flat-Plate photovoltaics project integration meet- 
ing; Pasadena, CA, USA (19 Jun 1985). 

This report describes progress made by the Flat-Plate Solar 
Array Project during the period October 1984 to June 1985. It in- 
cludes reports on silicon sheet growth and characterization, silicon 
material, process development, high-efficiency cells, environmental 
isolation, engineering sciences, and reliability physics. It includes a 
report on, and copies of visual presentations made at, the 25th 
Project Integration Meeting held at Pasadena, California, on June 
19 and 20, 1985. 


18005 (DOE/JPL—1012-122) Proceedings of the flat- 
plate solar array project workshop on low-cost polysilicon for 
terrestrial photovoltaic solar-cell applications. (Jet Propulsion 
Lab., Pasadena, CA (USA)). Feb 1986. Contract AIO01- 
85CE89008. 425p. (JPL-PUB—86-11; CONF-8510405—). 
NTIS, PC A1l8/MF A0l; 1; GPO Dep. File Number 
DE87005426. 

From Filat-Plate Solar Array Project workshop on low-cost 
polysilicon for terrestrial photovoltaic solar-cell applications; Las 
Vegas, NV, USA (28 Oct 1985). 


Separate abstracts were prepared for 21 papers in this work- 
shop proceedings. Topics covered include: polysilicon material re- 
quirements; economics; process developments in the USA and inter- 
nationally; and the polysilicon market and forecasts. (LEW) 


18006 (DOE/JPL/957175—F1) Rapid thermal process- 
ing of ion implanted silicon as a viable solar cell 

Final report. Yang, D.K.; Rozgonyi, G.A. (North Carolina 
State Univ., Raleigh (USA). Dept. of Materials Engineer- 
ing; Jet Propulsion Lab., Pasadena, CA (USA)). 10 Jan 
1987. Contract AI01-76ET20356. 38p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE87005637. 

Structure analysis is made for different heat-treated silicon 
samples by using Nomarski optical microscopy and preferential 
chemical etching with support from x-ray topography and Fourier 
transform infrared spectroscopy measurements. Both the depth of 
denuded zone and the densities of defects are estimated and corre- 
lated with minority carrier generation and recombination lifetime. 
(LEW) 


18007 (DOE/JPL/957207—86/1) Large area sheet task: 
Advanced dendritic web growth development: Final 

May 1985 to September 1986. (Westinghouse Research and 
Development Center, Pittsburgh, PA (USA)). 1986. Con- 
tract NAS-7-100-957207. 318p. NTIS MF A0l; 2; GPO 
Dep. File Number DE87005961. 

Progress is reported in the areas of thermal modeling and 
analysis of dendritic web growth, elastic stress analysis, plastic flow 
analysis, control of melt convection for improved growth stability, 
web growth studies, web characterization, melt replenishment and 
closed loop control. A dendritic web growth cost analysis is also 
presented. Basic experimental studies were carried out on four “de- 
velopment” furnaces, and seven separate “pilot furnaces” were used 
to explore long term behavior and to collect statistical information. 
Increases in area growth rate are reported. It is concluded from the 
model analyses and experimental measurements that high speed rib- 
bons can be grown with low residual stress and high cell efficiency. 
The original analog laser melt level control was replaced by a digi- 
tal system which enhances the signal to noise ratio of the level 
sensor and reduces fluctuations in the pellet feed rate. Closed loop 
growth control was demonstrated. (LEW) 


18008 (DOE/OR/21400—T282) Utilization of cellulose 
as a fermentation substrate: problems and potential. Wood- 
ward, J. (Oak Ridge National Lab., TN (USA)). 28 Oct 
1986. Contract AC05-840R21400. 46p. NTIS, PC A03/MF 
A01; GPO Dep. File Number DE87001703. 

Widespread acceptance of cellulose as a fermentation sub- 
strate has not yet been commercially realized, primarily because it 
is presently cheaper to produce ethanol from oil than from cellu- 
lose. Furthermore, there now exists a surplus of oil in the world 
market that has resulted in a dramatic decrease in its price. At the 
present time, therefore, there appears little interest in, or incentive 
for, developing the technology for the fermentation of cellulose on 
an industrial scale. Needless to say, however, this picture could 
change dramatically in the event of circumstances leading to fur- 
ther oil shortages and price rises. We must be prepared for such an 
event and continue the research and development that will result in 
economic processes for the utilization of cellulose as a fermentation 
substrate. Opportunities include development of new strains of mi- 
crobes that hyperproduce cellulase, improvement of methods for 
the pretreatment of cellulosic materials that is necessary for com- 
plete utilization, work on the stabilization, recovery, and reuse of 
cellulase enzymes, and research to complete our understanding of 
how cellulase acts upon cellulose and, in particular, to elucidate the 
mechanism of synergism among the individual cellulase compo- 
nents. Some of the current research in these and other areas are dis- 
cussed, with particular emphasis on the problems to be addressed 
and the potential for solving them. 56 refs., 4 figs., 11 tabs. 


18009 (EFN—19) Wood fuel. An evaluation of govern- 
ment support of research and development. (Energiforsk- 
ningsnaemnden, Stockholm (Sweden)). Mar 1986. 160p. (In 
Swedish). NTIS (US Sales Only), PC A08/MF AO1. File 
Number DE87751087. 
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The use of wood fuel in Sweden has increased considerably 
during the 80’s and amounted in 1984 to 27 TWh. A further in- 
crease in the order of 10 TWh has been estimated to occur before 
1990. This increasing exploitation of the forests implies that a 
number of problems, both technical and scientific, have to be 
solved. One may mention problem areas such as forest measuring, 
harvesting and transportation, drying, handling, storage, conver- 
sion, forest ecology and environmental protection. Research in 
these areas is mainly carried out by institutions within the Swedish 
universities. This report presents a study and an assessment of the 
governmetal support to Swedish forestry energy research during 
the period 1975-1985. The study gives an account of important ex- 
ternal circumstances that influenced research during the period in- 
vestigated, such as energy prices, alternative use of the raw materi- 
al and the governmental energy policy. The development of the re- 
search area is described both in general terms, relating to Kline's 
model of innovation processes and in some detail. The present situ- 
ation in the research area is surveyed with respect to organization, 
governmental support and some specific guestions such as the dis- 
semination of research results and the interfraction between re- 
search institutions and government agencies. In addition, a study is 
made of a dozen gorvernment-supported development projects of 
commercial interest and their relation to and potential benefit from 
the research organizations. Finally, some aspects of future research 
work in the area are given. The research has been successful in 
areas like harvesting and processing. Important problems remain to 
be solved in many areas, e.g. measurement and storage of processed 
fuel, ecological consequences of increased removal of biomass from 
the forests, economical systems etc. 


18010 (EUR—10109-EN) Fuel gas production by mari- 
culture on land. Final report. Wagener, K.; Florenzano, G.; 
Materassi, R. (Commission of the E Communities, 
Luxembourg. Directorate General Information Market and 
Innovation; Technische Hochschule Aachen (Germany, 
F.R.)). 1986. 22p. Commission of the European Communi- 


ties, Luxembourg. Office of Official Publications of the Eu- 


ropean Communities. 

Energy 

hating to the MCL concept, the principal carbon source 
for the algae cultures is fresh seawater which, for this purpose, has 
to be exchanged in the ponds by about 30-40% per day. In order to 
avoid loss of added nutrients during this exchange, the nutrient 
regime in the ponds has to be managed in such a way that at the 
time of water (culture medium) release the levels of added nutrients 
are virtually zero. As could be shown during this project, this is 
possible without any significant loss of productivity. The harvested 
cell concentrate of Tetraselmis t. (2.5 - 3.0% dry weight) was di- 
rectly given into a 1 m/sup 3/ fermenter. The methane yield was 
between 0.2 and 0.35 m/sup 3//kg volatile organic matter. Finally, 
the collected results were used to make up the energy budget of 
the methane production process by MCL. At a productivity of 25 
g/m/sup 2//day, the output of methane is about 8.8 1/m/sup 2// 
day, or 0.09 kWh thermic/m/sup 2//day. The total energy input 
(for agitation, seawater pumping, harvest handling, and the energy 
equivalent of the used mineral nutrients) is 0.038 kWh/m/sup 2// 
day (after all items have been converted into thermal units to make 
them comparable). This means a net energy output of 0.052 kWh/ 
m/sup 2//day, or 2.2 W thermic energy/m/sup 2/ of pond area. 
This is 57% of the gross production in the forms of methane 
output. 


18011 (INPE—992-PRE/992) Pb(1-x) Sn(x)Te photovol- 
taic detectors and semiconductor lasers fabricated by liquid 
phase expitaxy. Ferreira, S.O.; Abramof, E.; Silva, M.D.; 
Bandeira, I.N. (Instituto de Pesquisas Espaciais, Sao Jose 
dos Campos (Brazil)). Sep 1986. 24p. (In Portugese). NTIS, 
PC A02/MF AOl. 

Various phases of the liquid phase epitaxial (LPE) growth 
process are related for fabrication of Pb(1-x) Sn(x)Te photovoltaic 
detectors and semiconductor lasers operative in the infrared range. 
An LPE system and techniques used for formation of p-n junctions 
are described, and the characteristic morphology of the epitaxial 
coatings obtained are explained. Fabricated detectors and lasers 
show detectivity to 10 to the 9th power to 10 to the 11th power 
cm/Hz (sup1/2)/W and current threshold of 2.5 kA/sq cm, when 
operating at 80K. 
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18012 (KTM/E-D—109) Biomass conversion. Stage of 
the technology and its profitability. Solantausta, Y.; Ar- 
ee V.; ae P.; Nissilae, M.; Oasmaa, A.; Tu- 
——- © lustry, Helsinki 
t.). Aug 1986. 27p. (in Finnish). 
» PC A03/MF AOt. File Number 
DESTISI 104 

Snaderet Chieathte to wlan qeeeentinnen te 
uefaction, different conversion methods and their stage of develop- 
ment. Production costs related to different methods are compared 
with each other to evaluate development possibilities and to direct 
the research accordingly. The research on biomass conversion is a 
part of the development work whereat alternatives are sought for 
to replace products based on raw oil. The development work done 
at the Technical Research Centre of Finland (VTT) and interna- 
tional co-operation, in which Finland has participated, are briefly 
reviewed. Different liquefaction methods are presented with the aid 
of examples. Alternative raw materials are listed briefly. The supply 
of liquid fuels in a crisis and alternatives of synthetic liquid fuel 
production are evaluated. In addition to rationing, the only way of 
securing the liquid fuel supply is to change an existing production 
plant to produce liquid fuels. Possible production alternatives are 
presented. Production cost estimates for substitude liquid fuels are 
presented to facilitate the comparison of different process concepts. 
The production costs of the liquid fuels produced from peat and 
wood would be about 1.5-2.5-fold compared to those of the refer- 
ence oil products (mid-1985). Finally, the need for research is eval- 
uated. Both the production of synthesis gas from wood and the hy- 
drogenation of black liquor should be studied because of the signifi- 
cant production potential of industrial applications. The purification 
of the synthesis gas produced from biomass is another important 
object of research. The upgrading of primary oils produced from 
biomass is of crucial significance when aiming at improving the 

profitability of the biomass-derived liquid fuels. 


18013 (NP—7751066) Manure handling and energy pro- 
duction. (Planenergi I/S, Arden (Denmark)). Jun 1986. 
198p. (In Danish). NTIS (US Sales Only), PC A09/MF 
AO1. File Number DE87751066. 

The aim of the project was to analyse some environmental 
consequences of biogas production, especially loss of nutrients by 
different manure handling models. Also the aim was to analyse 
some economic consequences of establishing collective biogas 
plants. The potential savings of establishing collective manure 
stores in connection with collective biogas plants are investigated 
compared with farm-individual plants. Furthermore the potential 
savings of commercial fertilizers by better utilization of the plant 
nutrients in the manure are calculated. Prepared for Teknologiraa- 
det. 26 refs. 


18014 (NP—7751089) Energy from biomass in Norway. 
Wilhelmsen, G. (Norges Landbruksvitenskapelige Forsk- 
ningsraad, Oslo). 1985. 116p. (In Norwegian). NTIS (US 
Sales Only), MF A01. File Number DE87751089. 

The report deals with the Norwegian program on energy 
from biomass, and is arranged as a collection of articles. The aim of 
the program is to investigate the energy potential both on land and 
from offshore sites in order to develop technical-, economical-, and 
environmental methods for the production, conversion, and use of 
biomass for energy purposes. The report sums up preliminary re- 
sults together with ongoing biomass projects both within and out- 
side the program. 


18015 (NP—7900519) Retrospective search on densifica- 
tion of forest residues and wood wastes. (Institute for Indus- 
trial Research and Standards, Dublin (Ireland). Information 
Technology Group). Nov 1986. 42p. NTIS (US Sales Only), 
PC AO3. File Number DE87900519. 

This literature search covers the period 1980 to date. Vari- 
ous aspects of densification such as briquetting, compacting, press- 
ing, baling, grinding and pelletizing are included. 
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(PB—87-124103/XAB) Woody biomass resource 
of Alabama. Forest Service research paper. Rosson, J.F.; 
Thomas, C.E. (Forest Service, New Orleans, LA (USA). 
Southern Forest Experiment Station). Oct 1986. 35p. 
(FSRP-SO—228). NTIS, PC A03/MF A0O1. 

The extent of total live biomass in a forest ecosystem is sum- 
marized by an equation. If forest biomass becomes a substantial 
component of fuel supply, certain resource supply/demand issues 
become evident. This, in effect, will impact on the future of forest 
biomass as a renewable-resource element. To supply a growing 
demand for biomass fuel, certain limited management options are 
available to managers. It is clear that benefits and risks are associat- 
ed with all phases of any form of energy production. The direct 
and indirect costs and benefits of utilizing biomass for energy need 
to be identified and evaluated. The first step in the process involves 
identification of the resource and its quantity, composition, distribu- 
tion, and potential availability. 


18017 (SERI/SP—273-3028) SERI photovoltaic ad- 
vanced research and development bibliography, 1982-1985. 
(Solar Energy Research Inst., Golden, CO (USA)). Dec 
1986. Contract AC02- 83CH 10093. 176p. NTIS, PC A09/ 
MF AOI; 1; GPO Dep. File Number DE87001 101. 

Published works are listed that have emerged from photo- 
voltaics research managed by the Solar Energy Research Institute 
for the National Photovoltaics Program from January 1982 through 
December 1985. Also included is a brief summary of photovoltaics 
and the National Program. (LEW) 


18018 (SERI/STR—211-3035) Low-band-gap, amor- 
phous-silicon-based alloys by chemical vapor deposition: 
Annual subcontract report, 1 October 1985-31 January 1986. 
Baron, B.N.; Jackson, S.C. (Delaware Univ., Newark 
(USA). Inst. of Energy Conversion; Solar Energy Research 
Inst., Golden, CO (USA)). Dec 1986. Contract AC02- 
83CH10093. 32p. NTIS, PC A03/MF AOl1; 1; GPO Dep. 
File Number DE87001137. 

This research was conducted to determine the potential of 
photochemical vapor deposition (photo-CVD) for producing high- 
quality, low-band-gap amorphous silicon germanium alloys for use 
in high-efficiency, multijunction, thin-film photovoltaic solar cells. 
A photo-CVD reactor for mercury-sensitized photolysis of silane- 
germane and disilane-germane mixtures was developed. Alloy thin 
films of undoped a-Si/sub 1-x/Ge/sub x/:H were deposited using 
mercury vapor mixed with SiH, or SieHs, GeHi, and diluent gas of 
Ar, He, or He. Materials properties were characterized by measure- 
ments of Ge content, optical transmission and reflection, and dark 
and photo-conductivity. Opto-electronic properties of photo-CVD 
a-Si/sub 1-x/Ge/sub x/:H were found to be comparable to glow 
discharge and sputtered materials. Moreover, p-i-n solar cells with 
low-band-gap i-layers were able to be fabricated by photo-CVD. 


18019 (SI-R—840324-1) Combustion of biomass in Aus- 
tria, Canada, Finland, Norway, Sweden and USA. Benestad, 
C. (Senter for Industriforskning, Oslo (Norway)). Nov 1985. 
28p. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE87751094. 

The objective of this report is to present information about 
the national bioenergy status in countries participating in the IEA- 
project CPDY: "Combustion of biomass - environmental conse- 
quences”. Participating countries are Austria, Canada, Finland, 
Norway, Sweden and USA. Based on this report proposals for fur- 
ther investigations are made. The goal is to introduce collaboration 
between at least some of the member countries within the project. 
Of the 6 countries, only Canada and Norway have an excess of 
energy. A common feature of the energy policy in the other 4 
countries is that they all emphasize the importance of being inde- 
pendent of energy import. They stress increased utilization of do- 
mestic renewable energy sources, which in practice means biomass 
combustion to replace imported fossil fuel. All the countries are 
more or less affected by acid precipitation, and therefore are at- 
tending great priority to the reduction of sulfur dioxide emission. 
Wood and wood waste are the primary biomass fuels in all the 
countries, due to their abundant forest resources. Improvement of 
wood stoves and heaters to obtain increased efficiency and de- 
creased air pollution is the research interest of most importance, 


which all the countries have in common. Research on atmospheric 
chemical reactions of the emissions is going on in Finland and 
USA, while Norway and Austria have expressed their interest in 
correlating the emissions with health risks. 


18020 (SNIAS—17A-CA/CG) High power rigid solar 
array. Final report. Pelenc, L. (Societe Nationale Indus- 
trielle Aerospatiale, Cannes (France)). Sep 1985. 121 
(ESA-CR(P)—2202; ETN—86-98087). NTIS, PC A06 06/MF 
A0l. 

The feasibility and complexity of a 30 kW solar array scaling 
15 to 60 kW for the Columbus space station, with silicon cells and 
with gallium arsenide cells were studied. The specifications were 
modified, thereby changing the concept choice for the study. The 
multideployment/retraction (300 for the mission) and the 20% 
power required in partial deployment (under 3 kN reboost engines) 
favor rigid arrays for both silicon and gallium arsenide cells, with a 
very simple and reliable pantograph deployment/retraction system. 


18021 Relative carrier densities and trap effects on the 
properties of CdS/CdTe. Fortmann, C.M.; Fahrenbruch, 
A.L.; Bube, R.H. ent of Materials Science and En- 
gineering, Stanford University, Stanford, California 94305). 
Journal of Applied Physics; 61: No. 5, 2038-2045(1 Mar 1987). 
It is shown that the open-circuit voltage of CdS/CdTe he- 
terojunction solar cells is a maximum when the carrier densities in 
the CdS and CdTe are approximately equal, because of the effects 
of a level lying 0.45 eV below the conduction band in CdTe on the 
junction transport. Cells investigated include those prepared by 
vacuum evaporation of CdS on thin-film CdTe, deposited by hot- 
wall vacuum evaporation on graphite substrates and on single-crys- 
tal p-CdTe:P substrates, and on single-crystal p-CdTe:P substrates. 
The existence of a level in the CdTe lying 0.45 eV below the con- 
duction band is identified by measurements of the extrinsic photore- 
sponse of CdS/CdTe junctions, and a model using this level defin- 
ing junction transport is consistent with the dark and light current 
versus voltage relationships observed. This model involves two re- 
combination paths: (1) depletion-layer recombination in the CdTe 
through the 0.45-eV level, which dominates when the electron den- 
sity in the CdS in much larger than the hole density in the CdTe, 
and (2) tunneling of electrons from the CdS conduction band to the 
0.45-eV level in the CdTe, followed by recombination, which 
dominates in other cases. 


18022 18% efficient intrinsically passivated laser-proc- 
essed silicon solar cells. Wood, R.F.; Westbrook, R.D.; Jelli- 
son G.E. Jr. (Solid State Division, Oak Ridge National Lab- 
oratory, Oak Ridge, Tennessee 37831). Applied Physics Let- 
ters; 50: No. 2, 107-109(12 Jan 1987). Contract ACO05- 
840R21400. 

It is demonstrated that single-crystal silicon solar cells with 
efficiencies greater than 18% AM1.5 can be fabricated by glow dis- 
charge implantation and pulsed excimer laser annealing. A unique 
characteristic of these cells is that the surfaces are passivated intrin- 
sically to give open circuit voltages as high as 640 mV without 
high-temperature oxidation. The simplicity of the processing is em- 
phasized and the prospects for raising the efficiencies to even 
higher values are discussed. 
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REFER ALSO TO CITATION(S) 18017 


18023 Photovoltaic progress: an process. 
Annan, R.H. (Dept. of Energy, Washi DC). Alterna- 
tive Sources of Energy; No. 78, 31-33, 51(Feb 1986). 
Single-crystal silicon, the baseline and dominant photovoltaic 
(PV) technology, has established photovoltaics as a clear, reliable 
and modular source of energy. With module efficiencies of 12% 
and warranties of 10 years, single-crystal silicon technology has 
reached maturity. It provides cost-effective power for tens of thou- 
sands of applications that include cathodic protection, telecommuni- 
cations, water pumping and other remote systems. This maturity is 
the result of extensive research and product development by indus- 
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try - research and development that has realized the promise of 


1407 Solar Thermal Power Systems 
REFER ALSO TO CITATION(S) 18034 


18024 (DFVLR-FB—86-43) Numerical and experimental 
investigation of the temperature distribution of solar 
central receivers. Lemperle, G. (Deutsche Forschungs- und 
Versuchsanstalt fuer Luft- und Raumfahrt e.V., Koeln (Ger- 
many, F.R.); Stutt Univ. (Germany, F.R.). Fakultaet 13 
- Verfahrenstechnik). 1986. 120p. German). NTIS (US 
Sales Only), PC A06. File Number DE87751381. 

A finite difference scheme was developed to calculate the 
unsteady temperature distribution of irradiated tubes of a solar cen- 
tral receiver. The code is based on the radiation exchange in the 
visible and infrared wavelength and on the energy balances for the 
tube wall, the heat carrier, and the ceramic back wall. By the appli- 
cation of a thermovision device the front surface temperature of the 
sodium-cooled receiver of the SSPS/CRS plant at Almeria was 
measured. The measured temperatures are compared with the cal- 
culated ones and used to determine the heat losses and the efficien- 
cy. With 39 figs., 4 tabs., 72 refs. 


18025 (DOE/AL/33408—T3) Conceptual design of a 
solar electric advanced Stirling power system: Monthly 
progress report, 1 January-31 January 1987. White, M.A.; 
eon, A.T. (Stirling Technology Co., Richland, WA 
SA); Mechanical Technology, Inc., Latham, NY (USA); 
ermacore, Inc., Lancaster, A (USA)). 9 Feb 1987. Con- 
tract AT04-85AL33408; AI04-80AL13137. 29p. NTIS, PC 
A03/MF A01; 1; GPO Dep. File Number DE87005036. 


The overall objective of this program is to develop a high 
confidence conceptual design for a free-piston Stirling engine based 
system designed to deliver 25 kW of three-phase electric power to 
a utility grid when coupled to the 11 meter Test Bed Concentrator 
(TBC) at SNLA. Further specific objectives include a design life of 
60,000 hours, minimum life cycle cost and dynamic balancing. The 
approach used to achieve these objectives is to utilize a hermetical- 
ly sealed Stirling hydraulic concept based on technology developed 
to an advanced level during the past 19 years for an artificial heart 
power source. Such engines and critical metal bellows components 
have demonstrated operating times in the desired range. This ap- 
proach provides full film hydraulic lubrication of all sliding parts, 
simple construction with conventional manufacturing tolerances, 
proven hydraulically coupled counterbalancing, and simple but ef- 
fective power control to follow insolation variations. Other advan- 
tages include use of commercially available hydraulic motors and 
rotary alternators which can be placed on the ground to minimize 
suspended weight. The output from several engine/concentrator 
modules can be directed to one large motor/alternator for further 
cost savings. Three monthly progress reports for the same period, 
January 1-January 31, 1987, are compiled within this document. 


18026 (DOE/JPL—1060-90) Overview of software devel- 
opment at the Parabolic Dish Test Site. Miyazono, C.K. (Jet 
Propulsion Lab., Pasadena, CA (USA)). 15 Jul 1985. Con- 
tract AI04-80AL13137. 82p. (SPL-PUB—85-56). NTIS, PC 
A05/MF AOI; 1; GPO Dep. File Number DE87005429. 

The development history of the data acquisition and data 
analysis software is discussed in this report. The software develop- 
ment occurred between 1978 and 1984 in support of solar energy 
module testing at the Jet Propulsion Laboratory's Parabolic Dish 
Test Site, located within Edwards Test Station. The development 
went through incremental stages, starting with a simple single-user 
BASIC set of programs, and progressing to the relative complex 
multi-user FORTRAN system that was used until the termination 
of the project. Additional software in support of testing is discussed 
including software in support of the meteorological subsystem and 
the Test Bed Concentrator Control Console interface. Conclusions 
and recommendations for further development are discussed. 
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(N—87-14771) Conceptual definition of a technolo- 
ee a a eee 
Final report. Migra, R.P. (Sverdrup Technology, 
Inc., Cleveland, OH (USA)). Jul 1986. 128p. (NASA-CR— 
179482; E—3132; NAS—1.26:179482). NTIS, PC A07/MF 
An initial conceptual definition of a technology development 
mission for advanced solar dynamic power systems is provided, uti- 
lizing a space station to provide a dedicated test facility. The ad- 
vanced power systems considered included Brayton, Stirling, and 
liquid metal Rankine systems operating in the temperature range of 
1040 to 1400 K. The critical technologies for advanced systems 
were identified by reviewing the current state of the art of solar 
dynamic power systems. The experimental requirements were de- 
termined by planning a system test of a 20 kWe solar dynamic 
power system on the space station test facility. These requirements 
were documented via the Mission Requirements Working Group 
(MRWG) and Technology Development Advocacy Group 
(TDAG) forms. Various concepts or considerations of advanced 
concepts are discussed. A preliminary evolutionary plan for this 
technology development mission was prepared. 


18028 (SAND—87-8175) 10 MWe Solar Thermal Central 
Receiver Pilot Plant repaint of a single receiver panel: Test 
report. (McDonnell Douglas Astronautics Co., Huntin; 

Beach, CA (USA)). Feb 1987. Contract AC04-76DR00789. 


58p. NTIS, PC A04/MF A011; 1; GPO Dep. File Number 
DE87006333. 


This report describes the repainting of a receiver panel at 
the 10 MWe Solar Thermal Central Receiver Pilot Plant located 
near Barstow, California. The plant, called Solar One, is a coopera- 
tive activity between the Department of Energy and the Associates: 
Southern California Edison, the Los Angeles Department of Water 
and Power and the California Energy Commission. This report de- 
scribes the painting preparation, painting process, and evaluation 
conducted following the actual painting. The receiver panel was re- 
painted to restore the absorptivity. The panel absorptivity increased 
from .875 to .96 following the painting. 


18029 (SERI/SP—273-3047) Solar thermal power. (Solar 
Energy Research Inst., Golden, CO (USA)). Feb 1987. 
Contract AC02-83CH10093. 20p. NTIS, PC A02/MF A011; 
1; GPO Dep. File Number DE87001103. 

This document discusses experimental solar thermal systems 
and their effectiveness in generating electricity and producing heat 
for industrial applications. In addition, this publication describes the 
progress made in developing solar thermal power plants and sug- 
gests the potential of renewable alternatives to conventional tech- 
nology. 


18030 Materials research for solar thermal technology. 
Dawson, D.B. (Sandia National Lab., Livermore, CA). pp 
447-458 of Materials for future energy systems. Metals Park, 
OH; American Society for Metals (1984). (CONF-840570— 
). Contract AC04-76DP00789. 

From American Society for Metals materials for future 
energy systems conference; Washington, DC, USA (1 May 1984). 

Materials research conducted for the solar thermal technolo- 
gy program has identified commercially-available materials for use 
in solar thermal applications, primarily for use in systems with op- 
erating temperatures up to approximately 600°C. By defining the 
characteristics and degradation mechanisms of containment materi- 
als and thermal fluids induced by solar service, it has been possible 
to develop realistic operating limits for various solar systems. In ad- 
dition, research in concentrator materials has already led to im- 
provements in cost and performance through enhanced reflectivity 
and durability in solar service. The materials R&D focus for future 
solar thermal systems has several major thrusts. To further improve 
the cost-effectiveness of these systems, R&D is being performed on 
low-cost/high-performance concentrator materials, primarily based 
on silvered polymer or silvered steel reflectors. 
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18031 Ocean Thermal Energy Conversion - Materials 
issues. Darby, J.B. Jr. (Materials Science and Technolo 
Div., Argonne National Lab., Argonne, IL 60439). pp 467- 
474 of Materials for future energy systems. Metals Park, 
OH; American Society for Metals (1984). (CONF-840570— 
). 


From American Society for Metals materials for future 
energy systems conference; Washington, DC, USA (1 a 1984). 

The Ocean Thermal Energy Conversion (OTEC) Program, 
in the Ocean Energy Technology Division of the U.S. Department 
of Energy, is concerned with the development of options that can 
be utilized to extract and distribute significant amounts of energy 
from the ocean. The biofouling control and materials portion of the 
program is corcerned with the development of effective and envi- 
ronmentally acceptable methods to minimize biofouling and corro- 
sion in high thermal conductivity materials suitable for use in heat 
exchangers and condensers. The mechanical and chemical tech- 
niques employed for biofouling control is reviewed and the recent 
success with chlorination is presented. The corrosion of aluminum 
alloys, copper alloys, stainless steel, stainless alloys, and titanium in 
near-surface warm and deep cold water is examined with emphasis 
on aluminum alloys. The major materials issues are reviewed with 
emphasis on lifetime and cost. 


1409 Solar Thermal Utilization 
REFER ALSO TO CITATION(S) 18030, 18458 


18032 (CONF-8608151—1) Review of open-cycle desic- 
cant air-conditioning concepts and . Wurm, J. (Insti- 
tute of Gas Technology, Chicago, IL (USA)). Aug 1986. 
12p. Institute of Gas Technology, 3424 South State Street, 
Chicago, IL 60616. File Number T187900454. 

From International Institute of Refrigeration (1.I.R.) meeting 
of commission B1,B2,E1,E2: progress in the design and construc- 
tion of refrigeration systems; West Lafayette, IN, USA (5 Aug 
1986). 

" This paper attempts to overview the development status of 
desiccant cooling. Over the past 30 years of progressively intensify- 
ing attention, this promising technology has become a domain of in- 
terest of many research agencies and manufacturing companies. As 
a result, the market potential for machines based on desiccant proc- 
esses, particularly in comfort cooling and agricultural applications, 
is getting close to realization. One of the most important incentives 
of developing heat-activated, open-cycle desiccant cooling ma- 
chines (air conditioners) has always been its potential simplicity. 
Such premise has been deceiving to a degree that in many instances 
has slowed the progress. However, the persistent analytical and ma- 
terial research brought some desiccant systems close to the market- 
place. They provide attractive alternatives to consumers and utili- 
ties, offering particularly effective humidity and temperature con- 
trol in cases of high fresh-air-makeup requirements. The control of 
bacteria, airborne particulates, as well as CO2, combined with effec- 
tive heating capability make them attractive for controlled-atmos- 
phere agriculture. Finally, the capability of using low-temperature 
waste heat to drive the cycle becomes an important attribute of a 
desiccant concept, specifically when combined with a regular 
vapor-compression cooling machine in energy saving space-condi- 
tioning concepts. The presented assessment concludes that, particu- 
larly for specialized applications, machines based on open-cycle 
desiccant cooling processes are very close to playing an important 
role in the space-conditioning (including comfort control) market- 
place. 


18033 (DTH-LV-R—86-1) Performance and experience 
achieved during operation of 31 solar heating systems for 
water heating. Mikkelsen, S.E. (Danmarks Tekniske Hoejs- 
kole, Lyngby. Lab. for Varmeisolering). Feb 1986. 39p. (In 
Danish). Danmarks Tekniske Hoejskole. Laboratoriet for 
Varmeisolering. Bygning 118. DK-2800 Lyngby, Denmark. 

The background for the project is that during the latest 
years there has been a positive development regarding better solar 
water heating systems, but at the same time the interest for them 
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has been decreasing. Based on the assumption that the reason for 
the decreasing interest is found in lack of knowledge of solar water 
heating as a realistic energy saving measure the aim of the project 
was: 1) to give a realistic picture of the performance of solar water 
heaters; 2) to demonstrate the significance of errors and defeets. 31 
solar water heaters participated in the investigation. The report de- 
scribes the results of the measurements compared with the calculat- 
ed performance and points out problems connected to the solar col- 
lectors. The main conclusion is that most of the systems has has sat- 
isfactory performance, but many systems are over-dimensioned so 
that the measured performance/m/sup 2/ is low. (LN). 


18034 (KTM/E-D—107) Energy consumption in Kerava 
solar village 1983-1985. The final report. Lund, P.; Routti, J.; 
Peltola, S.; Keinonen, R.; Oestman, B.; Flyer, L. 

of Trade and Industry, Helsinki (Finland). Energy Dept.). 
1986. 58p. (In Finnish). NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE87751102. 

Kerava solar village (KSV) is the first Finnish community 
solar heating system with seasonal heat storage. It is also the largest 
experimental building area in Finland. The overall investment costs 
of the heating system have been 6.6 million FIM (1 USD = 6 FIM, 
1985) and total project costs including building construction were 
20 million FIM. Energy flow measurements have been performed 
during 1983-85. The Kerava solar village comprises 44 detached 
houses. For seasonal storage, a rock cavern of 1,500 m’’3 filled with 
water and a 11,000 m3 of vertical pipe storage in rock are em- 
ployed. The measured yearly heat recovery efficiency of the sea- 
sonal heat storage is 85%. The storage is charged by heat from flat- 
plate solar collectors with a total surface area of 1100 m”2. The 
yearly solar yield has been 250-280 kWh/m"2. A heat pump is used 
for efficient storage. Some problems in heat pump’s operation have 
been encountered thus decreasing the utilization of the stored solar 
heat. The new energy technologies employed have satisfied about 
40% of the yearly heat consumption in the village. The fraction of 
stored active solar heat in the energy balance has been slightly over 
30%. Because of its experimental nature, the cost of delivered heat 
in KSV is about 1 FIM/kWh. Due to large governmental subsidiar- 
ies, the house owners pay about the same as in case of conventional 
heating sources. By system optimizations and larger heat load the 
cost of heat could be reduced significantly. 


18035 (OUP—86-22) Report on the solar plant at the 
University of Oslo. Andersen, S.L.; Espe, J.; Mehlen, M. 
(Oslo Univ. (Norway). Fysisk Inst.). Sep 1986. 14p. (In Nor- 
wegian). NTIS (US Sales Only), PC A02. File Number 
DE87751095. 

The report deals with a solar heating plant used as a preheat- 
er for hot water supply at the University of Oslo (Norway). The 
operating ability and calculation methods are discussed. 1 drawing. 


18036 Materials aspects of solar energy use in buildings. 
Moore, S.W.; McFarland, R.D. (Los Alamos National Lab., 
Los Alamos, NM 87545). pp 459 of Materials for future 
energy systems. Metals Park, OH; American Society for 
Metals (1984). (CONF-840570—). 

From American Society for Metals materials for future 
energy systems conference; W: DC, USA (1 May 1984). 

Advances in materials for solar energy utilization have the 
potential to produce large performance improvements (both present 
and future concepts) in use of solar energy or conservation. Be- 
cause approximately one-third of the total national energy budget is 
consumed by buildings, solar and conservation improvements can 
have a large effect on our overall energy consumption. There have 
been a large number of materials research programs funded through 
the Department of Energy (DOE) in an attempt to expand the use 
of solar energy. These materials programs have covered the areas 
of sealants and gaskets, insulations, glazings, glazing-surface treat- 
ments, polymers, selective absorber surfaces, phase-change storage, 
and heat mirrors. In addition to developing the materials, a large 
effort has been directed toward determining the reliability and du- 
rability of solar materials. The present state-of-the-art and status of 
these solar materials will be discussed. Although much progress has 
been made in recent years, many improvements are still needed. 
For many of the more routine materials, simple cost reductions or 
durability improvements would suffice. For the more advanced 





concepts of controlling energy flow into or out of buildings, basic 
materials research remains a necessity. There are a large number of 
potentially viable concepts that appear promising, but which have 
not yet been developed into usable materials. 


1410 Solar Collectors And Concentrators 
REFER ALSO TO CITATION(S) 18033, 18615 


18037 (BNL—38804) Solar thermal technology collabora- 
tive research program. Mubayi, V.; Wilhelm, W. (Brookha- 
ven National Lab., Upton, NY (USA)). Sep 1985. Contract 
AC02-76CH00016. 78p. NTIS, PC A05. File Number 
DE87005253. 

Brookhaven National Laboratory (BNL), with the support 
of the Office of Solar Heat Technologies, US Department of 
Energy (DOB), has, since 1978, embarked on research and develop- 
ment activities to develop information that will be of value to the 
solar and building industry in the production and utilization of low- 
cost solar components and system. One key area of research cen- 
tered on the design of a solar collector sufficiently inexpensive to 
permit the development of a mass market without the necessity of 
tax subsidies. As a complement to this, research and development 
were also initiated on concepts and components designs to similarly 
reduce the cost of the balance of the solar system. 


18038 (LA-UR—86-1203-Reyv.) Efficiency of a solar col- 
lector with internal boiling. Neeper, D.A. (Los Alamos Na- 
tional Lab., NM (USA)). Jun 1986. Contract W-7405-ENG- 
36. 32p. (CONF-870101—1-Rev.). NTIS, PC A03/MF A0O1. 
File Number DE86012395. 

From American Society of Heating, Refrigerating, and Air- 
Conditioning Engineers meeting; New York, NY, USA (18 Jan 
1987). 

. The behavior of a solar collector with a boiling fluid is ana- 
lyzed to provide a simple algebraic model for future systems simu- 
lations, and to provide guidance for testing. The efficiency equation 
is developed in a form linear in the difference between inlet and 
saturation (boiling) temperatures, whereas the expression upon 
which ASHRAE Standard 109P is based utilizes the difference be- 
tween inlet and ambient temperatures. The coefficient of the re- 
vised linear term is a week function of collector parameters, weath- 
er, and subcooling of the working fluid. For a glazed flat-plate col- 
lector with metal absorber, the coefficient is effectively constant. 
Therefore, testing at multiple values of insolation and subcooling, as 
specified by ASHRAE 109P, should not be necessary for most col- 
lectors. The influences of collector properties and operating condi- 
tions on efficiency are examined. 


18039 (PB—87-119327/XAB) Concentrating photovoltaic 
collectors. Final report, 9 October 1985-31 October 1986. 
Winker, J.D. (Illuminated Data, Inc., Albuquerque, NM 
(USA)). Oct 1986. 56p. NTIS, PC A04/MF AOl. 

A concentrating photovoltaic (PV) collector, proof-of-prin- 
ciple model, was constructed to demonstrate the advantages of re- 
ducing the overall size and bulk of PV collectors. Test results, cost 
estimates, construction methods, and design principles are present- 
ed. The feasibility of using one-sun silicon solar cells for concen- 
trating PV collectors was demonstrated. The objectives of the pro- 
gram were met, demonstrating a cost-effective PV module with a 
solar-conversion efficiency of 14% at standard test conditions. 


18040 (SERI/TR—252-2942) Mixing in a double-diffu- 
sive, partially stratifield fluid. Munoz, D.; Zangrando, F. 
(Solar Energy Research Inst., Golden, CO (USA)). Dec 
1986. Contract AC02-83CH10093. 133p. NTIS, PC A07/ 
MF AO1; 1; GPO Dep. File Number DE87001131. 

The objective of this work was to identify the mixing mech- 
anisms and to characterize the entrainment at the interface between 
a double-diffusive stratification and a mixed layer in the presence of 
bottom heating, cross flow or both. Because the scaling and interac- 
tion of the entrainment mechanisms were unknown, it was neces- 
sary to do the tests at a scale near that of practical engineering ap- 
plications, thus involving very large Rayleigh number turbulent 
convection and complex flows produced by submerged turbulent 
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jets in an enclosure. Various values of flow rate, bottom heat flux, 
density gradient, and mixed layer height were tested. Results of 
bottom heating alone and cross flow alone reproduce previously 
obtained results if diffusion is considered. Diffusion tends to stabi- 
lize the system when entrainment rates are on the same order of 
magnitude as diffusion rates. The data consistently indicated a tend- 
ency to an asymptotic value of Ri. Despite great complexity in the 
flow patterns observed, a generalized entrainment correlation was 
identified that collapses all data obtained with stratification. Results 
scaled by this correlation show that a simple Ri power law does 
not fully represent the system if diffusion is not considered, al- 
though the correlation has useful engineering applications. 


18041 Axially symmetric nonimaging flux concentrators 
with the maximum theoretical concentration ratio. 
O’Gallagher, J.; Winston, R.; Welford, W.T. (Enrico Fermi 
Institute, University of Chica 0, Chicago, Illinois 60637). 
Journal of the Optical Society of America A: Optics and Image 
Science; 4: No. 1, 66-68(Jan 1987). 

A combination of a flow-line concentrator and a convention- 
al objective of low numerical aperture can give concentration ratios 
approaching arbitrarily closely the theoretical geometrical-optics 
limit. 


18042 Heat-mirror spectral profile optimization for TSC 
hybrid solar conversion. Soule, DE: Wood, S.E. (Western 
Illinois Univ., Macomb, IL 61455). pp 172-180 of Optical 
materials technology for energy efficiency and solar energy 
conversion V. Bellingham, WA; SPIE Society of Photo-Op- 
tical Instrumentation Engineers (1986). (CONF-8604210—). 

From 3. international symposium on optical and optoelectri- 
cal applied science and engineering; Innsbruck, Austria (14 Apr 
1986). 

7 The efficiencies for total solar cogeneration (TSC) can be 
optimized by tailoring the transparent heat-mirror (HM) beam split- 
ter spectral profile shape. The entire output is cogenerated by pho- 
tovoltaic/photothermal conversions into three energy forms: elec- 
tricity (PV) 18V d.c./module, high-temperature heat (HT) 400°C, 
and low-temperature heat (LT) 70°C. The emphasis is to maximize 
the high-quality energy sum PV + HT, while maintaining PV at a 
high level. A generalized 5-parameter double Fermi model for the 
HM spectral profile is investigated allowing for a wide parametric 
range and profile asymmetry. The projected optimized TSC con- 
version efficiencies are: PV = 14.3%, HT = 43.5%, and LT = 
42.2% with a high-quality energy sum of PV + HT = 57.8%. The 
approach to this optimum HM spectral profile by experimental HM 
films such as ITO are discussed. 
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18043 (LA-UR—87-41) The US Hot Dry Rock project. 
Hendron, R.H. (Los Alamos National Lab., NM (USA)). 
1987. Contract W-7405-ENG-36. 7p. (CONF-870136—2). 
NTIS, PC A02. File Number DE87005120. 

From 12. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (20 Jan 1987). 

The Hot Dry Rock geothermal energy project began in the 
early 1970's with the objective of developing a technology to make 
economically available the large ubiquitous thermal energy of the 
upper earth crust. The program has been funded by the Depart- 
ment of Energy (and its predecessors) and for a few years with par- 
ticipation by West Germany and Japan. An energy reservoir was 
accessed by drilling and hydraulically fracturing in the precambrian 
basement rock outside the Valles Caldera of north-central New 
Mexico. Water was circulated through the reservoir (Phase I, 1978- 
1980) producing up to 5 MWt at 132°C. A second (Phase II) reser- 
voir has been established with a deeper pair of holes and an initial 
flow test completed producing about 10 MWt at 190°C. These ac- 
complishments have been supported and paralleled by develop- 
ments in drilling, well completion and instrumentation hardware. 
Acoustic or microseismic fracture mapping and geochemistry stud- 
ies in addition to hydraulic and thermal data contribute to reservoir 
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analyses. Studies of some of the estimated 430,000 quads of HDR 
resources in the United States have been made with special atten- 
tion focused on sites most advantageous for early development. 


1502 Geology And Hydrology Of Geothermal Systems 
REFER ALSO TO CITATION(S) 18043 


18044 Geothermal springs of the West Florida continen- 
tal shelf: evidence for dolomitization and radionuclide enrich- 
ment. Fanning, K.A.; Byrne, R.H.; Breland, J.A. II; Betzer, 
P.R.; Moore, W.S.; Elsinger, R.J.; Pyle, T.E. (Univ. of 
South Florida, St. Petersburg). Earth and Planetary Science 
Letters; 52: 345-354(1981). 

On the sea bed of the West Florida continental shelf about 
45 km SSW of Ft. Myers, Florida, an 85-km? area has been discov- 
ered in which six thermal springs discharge warm, chemically al- 
tered seawater from vents and seepage zones. The spring water ap- 
parently originates in the subsurface ocean around the Florida Plat- 
form and penetrates the highly porous strata of the platform about 
500-1000 meters below sea level. It percolates toward the interior 
of the platform and is geothermally heated to about 400 C in route. 
Then it rises along more vertical flow channels and is discharged in 
warm submarine springs. Beneath the platform, several chemical 
processes alter the percolating seawater. One process seems to be a 
secondary dolomitization of the limestone of the platform because, 
in the discharging seawater, magnesium is lower by 2.7 mmole/kg 
than in normal seawater with the same chlorinity. Other reactions 
within the sediments of the platform enrich the spring effluents 
1000-fold in 2?*Ra, 10,000-fold in 227Rn, and 90-fold in ?8Ra com- 
pared to the seawater surrounding the platform. Thus, the springs 
may be important sources of radionuclides for the Gulf of Mexico. 
The percolating seawater also loses all of its oxygen and nitrate to 
reduction processes, loses most of its phosphate and 405 of its **U, 
and roughly quadrupoles its silica content. Coastal carbonate plat- 
forms are fairly common geological features. Thus, processes like 
those beneath the West Florida Shelf may function on a world- 
wide basis to play an important role in the diagenesis of carbonate 
sediments. 27 references, 2 figures, 4 tables. 


1506 Environmental Aspects And Waste Disposal 


18045 (EGG—2445, pp 4-17) Numerical and physical 
modeling of solute transport in fracture junctions. Miller, 
J.D.; Hull, L.C. (idaho National Engineering Lab., Idaho 
Falls). Feb 1986. NTIS, PC A03/MF AO1. File Number 
DE86008319. 

In Geothermal injection technology program. Annual 
progress report, FY-85. 

Solute (tracer) transport through the junction of multiple 
parallel plate fractures has been modeled by describing the move- 
ment of imaginary marker particles through the junction. The 
model has been integrated into the FRACSL code as part of a 2-D 
simulation of laminar viscous flow and solute transport in saturated 
fractured media. Particles entering the junction at a given lateral 
position in an inlet fracture are moved along streamlines to a com- 
puted lateral position in the appropriate exit fracture. Motion due 
to molecular diffusion is approximated for a limited class of junc- 
tions. The model includes a junction in a flow regime driven by 
multiple sources or sinks. A representative model is provided for 
this case in the absence of a unique solution. A physical model was 
used to verify the FRACSL algorithm for a system of fractures 
with simple junctions. 
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18046 (BNL—38087) Advanced high-temperature light- 
weight foamed cements for geothermal well completions. 
Sugama, T.; Kukacka, L.E.; Galen, B.G. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). Apr 1986. Contract AC02- 
76CH00016. 15p. (CONF-860926—16). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87005263. 
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From Geothermal Resources Council annual meeting; Palm 
Springs, CA, USA (29 Sep 1986). 

Foamed cement slurries that were prepared by mixing a ce- 
mentitious material having a Class H cement-to-silica flour ratio of 
1.0 in conjunction with a alpha-olefin sulfate foam surfactant and a 
coconut diethanolamide foam stabilizer were exposed in an auto- 
clave at a temperature of 300°C and a hydrostatic pressure of 2000 
psi (13.79 MPa). One lightweight slurry having a density of 9.61 Ib/ 
gal (1.15 g/cc) yielded a cellular cement having a compressive 
strength at 24 hr of > 1000 psi (6.9 MPa) and a water permeability 
of ~ 10° darcys. The factors responsible for the attainment of these 
mechanical and physical properties were identified to be well-crys- 
tallized truscottite phases and a uniform distribution of discrete fine 
bubbles. The addition of graphite fiber reinforcement for the 
cement matrix significantly suppressed any segregation of foam 
caused by thermal expansion of the air bubbles and further im- 
proved the mechanical characteristics of the cured cements. 


18047 (LA-UR—86-4335) Geochemistry and tracer be- 
havior during a thirty day flow test of the Fenton Hill HDR 
{Hot Dry Rock] reservoir. Robinson, B.A.; Aguilar, R.G.; 
Kanaori, Yuji; Trujillo, P.E. Jr.; Counce, D.A.; Birdsell, 
S.A.; Matsunaga, Isao. (Los Alamos National Lab., NM 
(USA)). 1987. Contract W-7405-ENG-36. 10p. (CONF- 
870136—1). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE87003753. 

From 12. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (20 Jan 1987). 

During the most recent circulating flow test of the Fenton 
Hill Hot Dry Rock (HDR) geothermal reservoir, the geochemical 
behavior of the produced fluid was monitored continuously to de- 
termine the concentrations of dissolved anions and cations and dis- 
solved gases. Chemistry results have aided in the development of 
reservoir models and in the determination of potential chemistry-re- 
lated operation problems such as corrosion and gas handling in 
future energy extraction tests. Results of two radioactive tracer ex- 
periments suggest flow through a large, highly-fractured region of 
rock. This rock volume is equivalent to a sphere of diameter ap- 
proximately equal to the separation distance between the injection 
and production points in the two wells. 


(SAND—86-2338C) Geothermal well stimulated 
using High Energy Gas Fracturing. Chu, T.Y.; Jacobson, 
R.D.; Warpinski, N.; Mohaupt, H. (Sandia National Labs., 
Albuquerque, NM (USA); Servo-Dynamics, Inc., Santa Bar- 
bara, CA (USA)). 1987. Contract AC04-76DP00789. 7p. 
(CONF-870136—3). NTIS, PC A02/MF A011; 1; GPO Dep. 
File Number DE87004243. 

From 12. workshop on geothermal reservoir engineering; 
Stanford, CA, USA (20 Jan 1987). 

This paper reports the result of an experimental study of the 
High Energy Gas Fracturing (HEGF) technique for geothermal 
well stimulation. These experiments demonstrated that multiple 
fractures could be created to link a water-filled borehole with other 
fractures. The resulting fracture network and fracture interconnec- 
tions were characterized by flow tests as well as mine back. Com- 
mercial oil field fracturing tools were used successfully in these ex- 
periments. 


18049 (SAND—86-2943C) Geothermal drilling technolo- 
gy. Dunn, J.C.; Livesay, B.J. (Sandia National Labs., Albu- 
querque, NM (USA); Livesay Consultants, San Diego, CA 
(USA)). 1986. Contract AC04-76DP00789. 19p. (CONF- 
861147—1). NTIS, PC A02/MF A0Ol; 1; GPO Dep. File 
Number DE87004244. 

From Symposium on the future of geothermal energy; San 
Diego, CA, USA (17 Nov 1986). 

The report discusses the current state of geothermal drilling 
technology with reference to how individual technology items are 
influenced by the following problem areas: high temperature; lost 
circulation; abrasive rocks; and corrosive gases. (ACR) 
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1520 Geothermal Data And Theory 
REFER ALSO TO CITATION(S) 18045, 18047, 19251 


(EGG—2445, pp 18-34) FRACSL code status and 
verification studies. Clemo, T.M.; Hull, L.C. (idaho Nation- 
al Engineering Lab., Idaho Fails). Feb 1986. NTIS, PC 
A03/MF AO01. File Number DE86008319. 

In Geothermal injection technology program. Annual 
progress rt, FY-85. 

The CSL reservoir simulation code was created to fill a 
need for analysis of solute transport in dual-permeability reservoirs. 
In reservoir simulations, dual-permeability refers to the existence of 
high permeability discrete fractures in conjunction with a lower 
permeability continuum, which may be porous material or a finer 
scale fracture network. Few existing codes address both regimes 
and none adequately combine this with solute transport modeling. 
FRACSL solves the pressure and flow distribution using lumped 
parameter modeling techniques. The matrix material is defined 
using a grid structure with nodes at the intersection of grid lines. 
The discrete fractures exist as connections of adjacent nodes. Pres- 
sures are calculated for the nodes, and the pressure distribution is 
used to drive solute particle movement. Solute particles can exist in 
both the fractures and the matrix. Discrete solute particles are not 
only driven by the pressure and flow distribution, but are also af- 
fected by dispersion and diffusion. These are modeled as random 
processes using Monte Carlo routines. 


18051 (EGG—2445, pp 35-41) Development and applica- 
tion of tracers: examples of field and experimental studies. 
Adams, M.C.; Moore, J.N. Feb 1986. NTIS, PC A03/MF 
A0l. File Number DE86008319. 

In Geothermal injection technology program. Annual 

TO; FY-85. 

" "ls oe program at UURI is designed to develop and 
test new tracers for monitoring the movement of injected fluids. 
The fluorinated and sulfonated hydrocarbons appear to be superb 
candidates. To date, four compounds have been tested which are 
more stable than the organic dyes currently used by the geothermal 
industry. In addition, the stabilizing and destabilizing effects of the 
geothermal environment on the organic dye fluorescein have been 
identified and quantified. The four compounds which showed sta- 
bility in the tests were a-, a-, a-trifluoro-m-toluic acid, p-fluoroben- 
zoic acid, p-toluenesulfonic acid, and benzenesulfonic acid. Penta- 
fluorobenzoic acid was found to decay under the conditions of the 
tests. 


18052 Chemical evolution and mineral deposition in boil- 
ing hydrothermal systems. Drummond, S.E.; Ohmoto, H. 
(Oak Ridge National Lab., TN). Economic Geology and the 
Bulletin of the Society of Economic Geologists; 80: 126- 
147(1985). Contract AC05-840R21400. 

A thermodynamic model of boiling hydrothermal solutions is 
developed and applied over a wide range of physical and chemical 
conditions. Vaporization of only a few percent of a solution can de- 
crease the proton concentration by several orders of magnitude 
when the CO:/Hy and CO2/ZSO, concentration ratios are initially 
high. The relationship between the proton, CO2, and ZSQ, concen- 
trations prior to boiling to the proton concentration after boiling is 
defined explicitly by a few simple equations. These equations along 
with the solubilities of calcite and anhydrite constitute the chemical 
boundary conditions for significant mineral deposition by boiling. 
Physical variables such as the heat budget and the restrictions on 
the partitioning of mass between liquid and vapor, although signifi- 
cant, are subordinate to the compositional variables in determining 
the chemical evolution of a boiling hydrothermal solution. Mineral 
and metal complex stoichiometries in combination with the relative 
volatilities of CO. and HeS determine the general sequence of min- 
eral deposition during boiling. These major variables, many other 
minor variables, and the multiple interactions thereof are accounted 
for rigorously. The amount and paragenesis of ore and gangue min- 
erals deposited by boiling are presented for numerous hypothetical 
hydrothermal systems. Analysis of these results suggests that boil- 
ing is perhaps the most generally effective ore depositional mecha- 
nism at the conditions operative in many boiling hydrothermal sys- 
tems. 45 references, 13 figures. 
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18053 (AD-A—174841/7/XAB) Diurnal cycling: observa- 
tions and models of the upper-ocean response to diurnal heat- 
ing, cooling, and wind Technical report. Price, J.F.; 
Weller, R.A.; Pinkel, R. (Woods Hole Oceanographic Insti- 
tution, MA (USA)). 15 Jul 1986. 19p. (WHOI-CONTRIB— 
5427). NTIS, PC A02/MF AO1. 

Published in J. of Geophysical Research, Vol. 91m No. C7, 
8411-8427(15 Jul 1986). 

A diurnal cycle occurs when solar heating warms and stabi- 
lizes the upper ocean. This limits downward penetration of turbu- 
lent wind mixing so that air-sea fluxes of heat and momentum are 
surface trapped during midday. The central problem is to learn 
how the trapping depth DT (mean depth value of the diurnal tem- 
perature and velocity response) is set by the competing effects of 
wind mixing and surface heating. In this data set, the diurnal range 
of surface temperature Ts was observed to vary from 0.05 < Ts < 
0.4 C, with most of the day-to-day variability attributable to vari- 
ations of wind stress. Wind mixing causes a pronounced asymmetry 
of the Ts response by limiting the warming phase to only about 
half of the period that the surface heat flux is positive. The associat- 
ed wind-driven current, the diurnal jet, accelerates downwind 
during the morning and midday. It is turned into the wind by the 
Coriolis force during early evening and is often erased by the fol- 
lowing morning. 
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18054 (AD-A—174887/0/XAB) Maintenance and oper- 
ation of a small wind generator in the marine environment. 
Final report. Heerlein, W. (Coast Guard Research and De- 
velopment Center, Groton, CT (USA)). Jul 1986. 45p. 
(CGR/DC—9/86). NTIS, PC A03/MF AO1. 

This report discusses the maintenance and operation of a 
wind-turbine generator that has been undergoing tests as a source 
of energy for remote Coast Guard lighthouses. The report docu- 
ments both the effects of operating the wind machine in the marine 
environment and the maintenance that it required. Design param- 
eters and performance records of the generator are also evaluated. 
The HR2 is a horizontal-axis, upwind-oriented, three-bladed wind 
machine. It is equipped with a direct-drive system that allows the 
kinetic force captured by the propeller to be converted directly 
into rotational force driving the main shaft. The HR2 alternator 
and blade/hub system are allowed to tilt out of a near-vertical 
plane about a shaft and bearing mechanism. The VARCS is a tor- 
sion spring- and hinge-mechanism that acts against the lifting dy- 
namics of the spinning blades. As high winds or gusts tilt the alter- 
nator about the hinge, the VARCS’s spring opposes this force and 
regulates the blades angle of attack into the wind; the propeller’s 
RPM drop when tilted because of the feathering action. If the wind 
subsides, the force of the VARCS spring drives the alternator as- 
sembly down and presents the blades back into the wind. 


18055 (AUC-IBT—8509) Experiments with 30m glasfiber 
windmill wing. Experiments performed for ELSAM. Pile- 
gaard Hansen, L.; Rathkjen, A. (Aalborg Universitetscenter 
ienatadh Inst. for Bygningsteknik). Sep 1985. 82p. (In 
er Risoe Library, DK-4000 Roskilde, Denmark. 


The ‘experiments with a 30 m glassfiber windmill wing are 
part of the Danish wind energy research programme. The objec- 
tives with the presented experiments are: 1. Determination of the 
total weight and center of gravity of the wing; 2. Determination of 
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stiffness of the wing by static tests; 3. Determination of the lowest 
eigenfrequencies, natural vibrations, and damping of the wing. Ap- 
pendices to this report are published in the report AUC-IBT-8510. 
(LN). 


— (AUC-IBT—8510) Appendices to experiments with 

30m glasfiber windmill wing. Experiments performed for 
ELSAM. Pilegaard Hansen, L.; Rathkjen, A. (Aalborg Uni- 
versitetscenter oe Inst. for Bygningsteknik). Sep 
1985. 36p. (In Danish). Risoe Library, DK-4000 Roskilde, 
Denmark. 

EFP. 

This report contains tables and figures of the results of the 
experiments presented in the report AUC-IBT-8509. The experi- 
ments with the 30 m glassfiber windmill wing concerns determina- 
tion of total weight and center of gravity, stiffness, eigenfrequen- 
cies, vibrations and damping. (LN). 


18057 (BMFT-FB-T—86-094) Possible contribution of 
wind energy for supplying the power demand at the camping 
site 'Spadener See’ - execution and analysis of measurements. 
Final report. Cramer, G.; Drews, P. (Bundesministerium 
fuer Forschung und Technologie, Bonn (Germany, F.R.); 
SMA System-, Mess- und Anlagentechnik - Regelsysteme 
G.m.b.H., Niesetal (Germany, F.R.)). Dec 1986. 66p. (In 
German). NTIS (US Sales Only), PC A04/MF AOL. File 
Number DE87751364. 

To investigate which part of the total energy demand of the 
camping site 'Spadener See’ is covered due to the wind energy con- 
verters, a measurement system to record wind speed and energy 
consumption has been designed and installed. The data which has 
been taken in the period of one year was analysed and represented 
by graphs. By means of this evaluation recommendations for the 
design of the wind energy converters to be installed could be made. 
With 40 figs. 


18058 (NILU-OR—32/85) Estimate of wind conditions, 
Vallersund, Soer-Troendelag. Toennesen, D.A. (Norsk Inst. 
for Luftforskning, Lillestroem). Jun 1985. 17p. (in Norwe- 
gian). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE87751092. 

Vallersund is a small community on the coast of Norway, in 
the county of Soer-Troendelag. The locality is a possible site for a 
small wind power plant. As no wind data exist for the place itself, 
the distributions of wind speed and direction have been estimated 
on the basis of data from four meterological stations in the region. 
The main results are the following: the annual mean wind speed at 
the height of 20 m above the ground is estimated to 6.7 m/s, and 
the monthly mean wind is estimated to vary between 4.9 m/s (July) 
and 8.9 m/s (December). As for the extreme winds (10 min mean 
values at the height of 20 m), the 50-year wind is estimated to 36 
m/s and the 100-year wind to 37 m/s. Two references. 


18059 (RISO-M—2545) Wind turbine test Nordtank 55 


KW. Friis Pedersen, T. (Risoe National Lab., Roskilde 
(Denmark)). Aug 1986. 54p. NTIS (US Sales Only), PC 
A04/MF A0O1. File Number DE87751072. 

The report describes standard measurements performed on a 
Nordtank 55 kW wind turbine. The meassurements carried out and 
reported here comprises the power output, system efficiency, 
energy production, transmission efficiency, rotor power, rotor effi- 
ciency, structural dynamics, efficiency of air brakes, loads at cut-in 
and braking and rotor torque at stopped condition. 


18060 Vertical axis wind turbine power regulation 
through centrifugally pumped lift spoiling. ; EC. 
Spadky, J.F. Jr. (Sandia National Labs., Albuquerque, NM). 
pp 495 of Proceedings of Intersol 85. Vancouver, BC 
Canada; Solar Energy Society of Canada (1985). (CONF- 
850604—). 

From INTERSOL ‘85 - Solar energy--the diverse solution; 
Montreal, Canada (23 Jun 1985). 

Darrieus-type vertical axis wind turbines (VAWTs) rely 
upon aerodynamic lift created by individual blade elements to both 
generate and limit the power inherently provided through the loss 
of lift and increase in drag which accompanies aero-dynamic stall. 
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The passive feature has great appeal through its simplicity. The aer- 
odynamic stall regulation, however, tends to occur at windspeeds 
which are higher than dictated for best energy production cost effi- 
ciency. Typical systems must suffer drivetrain and generator rating 
penalties to be able to absorb power levels which are present for 
only a very small percent of the VAWT's operating time. It is 
therefore desirable to examine techniques which will lower regula- 
tion power levels without disproportionately increasing system 
cost. Two approaches to achieve these goals are currently under 
consideration by Sandia National Laboratories. The first is the 
design of blade element airfoil sections intended specifically for use 
in the VAWT environment and therefore inherrently possessing the 
wanted stall characteristics, and, secondly, an idea known as 
“pumped spoiling”. 
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REFER ALSO TO CITATION(S) 17694, 17709, 17709, 17978, 18121, 18352, 
18395, 18396 


18061 (EPRI-CS—4736, pp 1.1-1.4) Heat rate improve- 
ment: a utility imperative. Armor, A.F. (Electric Power Re- 
search Institute, Palo Alto, CA). 1986. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T187920072. (CONF-8510376—). 

From Heat-rate improvement workshop; San Francisco, CA, 
USA (9 Oct 1985). 

An electric utility's perspective on heat rate improvement in 
fossil-fueled power plants is presented. How to improve plant heat 
rate in the face of aging plants, additional emission controls, and 
worsening fuel quality are reviewed. 


18062 (EPRI-CS—4736, pp 1.5-1.18) Improving fossil 
plant heat rate. Wong, F.K.L.; Leyse, R. (Electric Power 
Research Institute, Palo Alto, CA). Sep 1986. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T187920072. (CONF-8510376—). 

From Heat-rate improvement workshop; San Francisco, CA, 
USA (9 Oct 1985). 

The need for heat rate improvement is emphasized by high 
energy costs and increasing regulatory attention to power plant ef- 
ficiency. In addition, plant aging, increased cycling mode of oper- 
ation, new environmental controls, and worsening fuel quality have 
all taken their toll. As plans for new generating units are being de- 
ferred due to low load growth, utilities recognize the need for life 
extension and heat rate improvement of their existing units. In an 
effort to provide power at minimum cost, most utilities have estab- 
lished heat rate improvement as an important corporate objective. 
Industry-wide efforts to improve heat rate including performance 
testing and monitoring are described. Utility experience with heat 
rate improvement programs is emphasized, as well as approaches 
for enhancing equipment efficiency. 


18063 (EPRI-CS—4736, pp 2.1-2.17) Power plant effi- 
ciency improvements. Wanklyn, S.V. (Florida Power & 
Light Co., Miami). Sep 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1187920072. 
(CONF-8510376—). 

From Heat-rate improvement workshop; San Francisco, CA, 
USA (9 Oct 1985). 

The spiraling cost of fuel has made plant efficiency a subject 
of increasing concern to electric utilities. In the past, improvements 
in heat rate generally were accomplished by designing more effi- 
cient systems and equipment. But today, the designer is no longer 
able to substantially increase the efficiency of steam/electric plants 
with each succeeding generation of units; efforts are restricted by 
the thermodynamic constraints of the conventional steam cycle, 
and by the requirement for complex environmental control systems 
that consume large amounts of power without contributing to ther- 
mal performance. However, the design engineer can still effect long 
range fuel savings by designing units which incorporate reliability 
and which require low maintenance efforts. Similarly, the plant 
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manager can effect dramatic fuel savings on a day-by-day basis in 
maintaining and operating units efficiently. Florida Power & Light 
Company recognized the possibility of heat rate improvement 
through management directed programs in the early 1970s. The 
major management controls and equipment changes implemented 
by FPL in this effort are discussed. 


18064 (EPRI-CS—4736, pp 2.19-2.25) Heat rate im- 
provement? Trends and causes. Lazo, S.L. Sep 1986. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T1I87920072. (CONF-8510376—). 

From Heat-rate improvement workshop; San Francisco, CA, 
USA (9 Oct 1985). 

Some of the reasons why heat rates are not improving are 
discussed. The factors with the most significant impact on coal 
plant heat rates are discussed. These factors include: capacity fac- 
tors, operation and maintenance expenditures, age, fuel quality, and 
average unit size. 


18065 Pano ee pp 2.27-2.36) Heat rate im- 
provement? Trends in individual generating units’ efficiency. 
Corio, M.R. Sep 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T187920072. 
(CONF-8510376—). 

From Heat-rate improvement workshop; San Francisco, CA, 
USA (9 Oct 1985). 

Given the inherent drawbacks in making heat rate compari- 
sons, an alternate approach to analyzing recent trends in heat rates 
is presented which: (1) does not make cross-utility comparisons; (2) 
does not depend on data aggregated to the plant level; and (3) does 
not make cross-unit comparisons (without adjusting for obvious dif- 
ferences in unit design and operation). The approach involves a 
sample consisting of 250 large coal units owned by 33 utilities. Data 
were collected for these units on annual unit heat rates, type of 
fuel, megawatt size, commercial operation data and output factor 
(i.e., the ratio of capacity factor to equivalent availability for the 
period 1971-1984. These data were used to analyze trends in the 
heat rates of the individual units over the sample period. No cross- 
utility or cross-unit comparisons were made. Rather each unit was 
compared with itself over time. Despite the radically different ap- 
proach, the results of this analysis confirmed the results of others 
analysis of plant heat rates. For the majority of units, heat rates de- 
clined through the late seventies. They began to rise after that and 
have continued to do so into the mid-eighties. 


18066 (EPRI-CS—4736, pp 2.31-2.54) Best buy in heat 
rate recovery - turbine cycle isolation maintenance. Hopson, 


W.H.; Peyton, J.C.; Legg, J.K. (Southern Company Serv- 
ices, Inc., Birmingham, AL). Sep 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1187920072. (CONF-8510376—). 

From Heat-rate improvement workshop; San Francisco, CA, 
USA (9 Oct 1985). 

At the 1983 EPRI fossil plant heat rate improvement work- 
shop, several working groups discussed simplified, low cost activi- 
ties to initiate a heat rate program at a plant. Among other items, 
turbine cycle isolation was identified as one of these low cost ac- 
tivities. Turbine manufacturers for years have stressed the impor- 
tance of cycle isolation for performance testing of their turbines 
and for maintaining optimum cycle performance. The purpose of 
this paper is to emphasize the importance of cycle isolation in a 
heat rate improvement program at a plant by reviewing the pri- 
mary sources of cycle isolation leakages and their effects on heat 
rate and generation. Where possible, the magnitude of the degrada- 
tion is discussed from Southern Company Services (SCS) experi- 
ence in the performance testing of Southern electric system (SES) 
units and/or calculations using thermodynamic computer models of 
the units. The development of an operating turbine cycle isolation 
maintenance procedures is discussed along with an estimate of the 
annual benefits and costs that could be expected from the applica- 
tion of such a procedure. This paper is intended as an aid to the 
plant performance engineer in raising his awareness of the effects of 
cycle isolation on plant heat rate. 
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18067 (EPRI-CS—4736, pp 2.55-2.65) Control system 
modernization for thermal power plants. Tyler, T.K. (Pacific 
Gas and Electric Co.). Sep 1986. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T187920072. 
(CONF-85:! 10376—). 

From Heat-rate improvement workshop; San Francisco, CA, 
USA (9 Oct 1985). 

Heat rate improvements in existing fossil fuel power plants 
have generally involved modifications to individual and usually 
large pieces of equipment such as turbines and condensers. This is 
understandable since many of these facilities were built in the 1940's 
and 1950's to meet the increasing demand for this relatively inex- 
pensive and clean energy source, and the retrofitting of entire sys- 
tems on these older plants is difficult at best. An example of this is 
the pneumatic control systems used in these facilities. These sys- 
tems have worked very well over the years and with the exception 
of routine calibration do not generally require much maintenance. 
There were, however, relatively large engineering errors built into 
these systems and reduction of these errors can result in efficiency 
improvements. This is not easily accomplished since the inherent in- 
flexibility of these systems makes even a minor change or addition a 
somewhat major undertaking. The inflexibility and age of these 
pneumatic systems, the availability of technologically advanced al- 
ternative systems, and the increasing popularity of life extension for 
these older facilities to meet future energy demands instead of the 
costly construction of new generating facilities has made the com- 
plete replacement of these control systems an important consider- 
ation. This presentation documents a project undertaken at one gen- 
erating facility to upgrade the boiler combustion control systems on 
two fossil fuel power plants which were constructed in the late 
1950's. The planning, installation, and startup of this new equipment 
is described. Although heat rate improvement was not one of the 
primary considerations when this project was initiated, some imme- 
diate benefits have been realized and there are many improvements 
that are now possible due to the flexibility of the new equipment. 


18068 (EPRI-CS—4736, pp 3.1-3.12) Operator aware- 
ness (with a twist). Mancini, R.A.; Kenien, D.L.; Nasal, J.R. 
(New York State Electric & Gas Corp., Binghamton). Sep 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number TI87920072. (CONF-8510376—). 
From Heat-rate improvement workshop; San Francisco, CA, 
USA (9 Oct 1985). 
Similar to other utilities, NYSEG recognized the need for 
developing a program to assist the plant operators in optimizing a 
unit’s thermal performance. NYSEG searched the industry for a 
program to address this need and found the programs in place fell 
short of what NYSEG felt was truly needed. NYSEG then set out 
to develop a program, Advanced Operator Awareness, through re- 
search and development funding that would be all inclusive of plant 
operator control, long lasting, and cost effective. With these broad 
goals in mind, the following specific objectives were established: 
provide a unit specific training program to increase the operating 
staff's knowledge of power plant thermodynamics and heat transfer, 
and also be capable of measuring the change in the level of knowl- 
edge; provide training to develop the operating staff's awareness of 
controllable losses under their direct control; provide the operating 
staff with the appropriate action sequence to evaluate and correct 
off-normal conditions; and provide a program (manual or comput- 
erized) which will accomplish the above for approximately $50,000 
per unit. Through these objectives, the plant operating staff would 
be provided with the tools to operate the unit efficiently and safely. 
The evaluation of operating data would be available to the operator 
on a real time basis providing the opportunity to be aware of, 
access, and correct adverse performance conditions as they occur. 
To accomplish these objectives, a three phase program was institut- 
ed. The program is described. 


18069 (EPRI-CS—4736, pp 3.13-3.32) Heat rate im- 
provement program. Shipp, J.E.; Cornett, C.W. Jr. Sep 1986. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number TI87920072. (CONF-8510376—). 

From Heat-rate improvement workshop; San Francisco, CA, 
USA (9 Oct 1985). 

East Kentucky Power Cooperative, Inc. (EKPC) generates 
and transmits power to 18 member owned rural electric distribution 
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cooperatives in East and Central Kentucky. EKPC operates eight 
coal-fired generating units at three plant locations with a total net 
demonstrated capacity of 1305 MW. It has been EKPC’s tradition 
and philosophy that well maintained power plants, operated by en- 
lightened and motivated plant operators and maintenance person- 
nel, inherently will yield the best possible availability and efficien- 
cy. EKPC began to take a more detailed look at plant performance 
in 1980. This action was brought about due to increased fuel cost 
and declining margins on power sales to other utilities. A major cri- 
teria was to maximize the use of existing personnel, instrumentation, 
and equipment. The following program objectives were established: 
(1) develop predicted heat rate curves for each unit; (2) develop a 
method of comparing the predicted and reported heat rates; (3) de- 
velop a heat rate test to confirm predicted unit performance; and 
(4) develop controllable loss monitoring methods. The results of the 
heat rate improvement program are discussed. 


18070 (EPRI-CS—4736, pp 3.33-3.47) Heat rate im- 
provement program techniques and philosophy at San Juan 
Generating Station. Hill, D.L. (Public Service Co. of New 
Mexico, Albuquerque). Sep 1986. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T187920072. 
(CONF-8510376—). 

From Heat-rate improvement workshop; San Francisco, CA, 
USA (9 Oct 1985). 

San Juan Generating Station, 1700-MW, coal-fired plant, 
started a major heat rate improvement program in 1982. Since that 
time, significant improvements in heat rate, auxiliary power usage, 
and availability have been achieved. These improvements were re- 
alized on both the individual unit and plant basis. Station heat rate 
was improved a total of 5.5%. Auxiliary power usage was reduced 
by 1.5%. Availability was improved by better than 10%. The net 
result is a savings of millions of dollars per year in fuel, auxiliary 
power, and downtime. The methods employed at San Juan to 
achieve these results are discussed. The testing procedures, data 
analysis techniques, and philosophy for a successful heat rate im- 
provement program are described. Also discussed are future plans 
for heat rate improvements at San Juan. 


18071 (EPRI-CS—4736, pp 3.49-3.84) Energy manage- 
ment standards program at Public Service Electric and Gas 
Company. Case, R.C. (Public Service Electric and Gas Co., 
Newark, NJ). Sep 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1187920072. 
(CONF-8510376—). 

From Heat-rate improvement workshop; San Francisco, CA, 
USA (9 Oct 1985). 

Public Service Electric and Gas Company, as well as most 
other utilities in America today, finds itself in a situation quite dif- 
ferent from that which existed prior to 1970. A number of factors 
have contributed to the industry's transition from its past to its 
present state. These include higher fuel costs resulting from the 
1973 Arab Oil Embargo, increased environmental legislation, vari- 
ous developments in the nuclear power business and close attention 
by public regulatory agencies. A net result of these and other fac- 
tors is pressure - both external and internal - calling for utilities to 
perform at peak levels in the financial, technical and managerial as- 
pects of the business. A major area of concern for all utilities is the 
cost of energy, both in its raw form as fuel and in its converted 
forms as synthetic natural gas and electricity. A brief history, de- 
scription and status report of one company’s formalized effort to 
improve its operational fuel efficiency - the Energy Management 
Standards Program of Public Service Electric and Gas Company 
are presented. It is a program that envelops operating standards, 
major parameters of unit operation and computer surveillance to 
improve and monitor unit efficiency and equipment conditions. 


18072 (EPRI-CS—4736, pp 3.85-3.102) Performance 
tests of a 750 MW supercritical unit. Horn, K.F.; Lang, 
F.D.; Starnes, G.L. (Pacific Gas and Electric Co.). Sep 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number TI87920072Z. (CONF-8510376—). 

From Heat-rate improvement workshop; San Francisco, CA, 
USA (9 Oct 1985). 

A detailed Performance Test was conducted in May, 1985 
by Pacific Gas and Electric Company (PG & E) with assistance 
from Exergetic Systems, Inc., on Pittsburgh Power Plant Unit 7. 
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The purpose of the test was to identify the sources of an increase in 
unit heat rate of more than 500 Btu/kwh above design and a reduc- 
tion in capacity of over 75 MW. Prior to the test program, the pri- 
mary indication of degraded performance was an apparent mis- 
match between measured feedwater flow and throttle steam flow 
based on high pressure turbine first stage pressure. Also, reheat 
steam temperatures were 40° to 50°F low following a boiler modifi- 
cation in 1981. Upon completion of the test program, the sources of 
performance degradation had been identified. A comprehensive 
computer model of the turbine cycle and boiler was used to base 
line the unit against the manufacturer’s design performance, to 
process test data, and to perform sensitivity studies. Results of the 
performance test are presented. 


18073 gen A p 3. 103-3. 118) Power plant 
performance och. ID ; Haynes, C.J. 

Edison Co., MA). 1986 Besenk Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1187920072. 
(CONF-8510376—). 


From Heat-rate improvement workshop; San Francisco, CA, 
USA (9 Oct 1985). 

In recent years, there has been an increased awareness of the 
importance of good performance in electric generating stations. 
This has led to a greater emphasis on evaluating the performance of 
generating units and their individual components so that cost-effec- 
tive improvements can be identified. This evaluation requires the 
identification and measurement of parameters that quantify unit per- 
formance and normalize effects of externally imposed changes. A 
coherent method is presented that accounts for the parameters that 
affect heat rate at electric generating units, and demonstrates the 
application of this method at fossil stations. 


18074 (EPRI-CS—4736, pp 3.119-3.139) Component effi- 
ciency and the optimum repair cycle period. Sabol, S.B. Sep 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T187920072. (CONF-8510376—). 

From Heat-rate improvement workshop; San Francisco, CA, 
USA (9 Oct 1985). 

One goal of any efficiency monitoring program is to influ- 
ence the maintenance planning of large equipment items. Because of 
the large costs associated with operation at low efficiency and the 
actual repairs, the exact time of the outage must be carefully 
chosen. The calculations must consider the unit’s history and exist- 
ing condition. Furthermore, there are often several options for 
repair, some of which may change the baseline performance or the 
rate at which efficiency deteriorates. Because of these consider- 
ations, typical hand calculations for cost justification of repairs are 
rarely adequate. An equation is developed which solves for the op- 
timum repair cycle period for any general piece of equipment. This 
equation considers the equipment history, the cost of repairs, the 
life of the unit, and the possibility of catastrophic failures in the ab- 
sence of repair. An example is given which demonstrates the useful- 
ness of this development. 


18075 (EPRI-CS—4736, pp 3.141-3.153) On-line con- 
denser monito: 


performance toring system. Peterson, S.N. (San 
Diego Gas & Electric, CA). Sep 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1187920072. (CONF-8510376—). 

From Heat-rate improvement workshop; San Francisco, CA, 
USA (9 Oct 1985). 

Condenser performance is a key component in the overall 
steam cycle efficiency. Therefore, to optimize it, a computerized 
condenser model has been developed by San Diego Gas & Electric 
(SDG & E) at their South Bay Power Plant. This model eliminates 
the uncertainty in scheduling condenser maintenance by identifying 
the cause and extent of any degradation. The performance indices 
presently calculated by this model are: (1) a comparison of con- 
denser pressure to a standard, (2) cooling water flow restrictions, 
and (3) condenser tube cleanliness. These calculations are corrected 
for tidal effects, condenser duty variations, and circulating water 
inlet temperature. After a year of operation, this monitoring system 
has proven to be valuable in optimizing condenser performance. 
Maintenance activities are scheduled based upon calculated eco- 
nomic penalties. The improvements attributable to these activities 
are also quantified. 





18076 (EPRI-CS—4736, pp 4.1-4.6) EPRI RP1681/2153 

power plant performance instrumentation system: an overview 

Washington DC) Crim, H.G. Jr. (Potomac Electric Power Co., 

1986. Research Reports Center, Box 

alo ae ‘A 94303. File Number 1187920072. 
(CONF-£510376-). 


From Heat-rate improvement workshop; San Francisco, CA, 
USA (9 Oct a 

The subject demonstration project is being implemented on 
Morgantown Unit 2 of Potomac Electric Power Company. Major 
goals of the project include performance measurement and optimi- 
zation, combustion optimization, on-line unit dispatch, and im- 
proved communications between plant and control center. The 
project will be demonstrated using state of the art instrumentation 
and computation systems. Instrumentation R & D is being imple- 
mented where project needs exist. 


18077 (EPRI-CS—4736, 4.7-4. ae EPRI RP1681/ 
ion system: over- 


2183 power — ———. 
view of turbine and aoe a Mello, R.W.; 


Wescott, J.C.; Lam, B.P.; Sag rd as, ln ke (Power Technol- 
Ogies, Inc., Schenectady, NY). Sep 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1187920072. (CONF-85 10376—). 

From Heat-rate improvement workshop; San: Francisco, CA, 
USA (9 Oct 1985). 

An overview of some of the work conducted by PTI on 
EPRI project RP 1681/2153 is presented. Improvements to instru- 
mentation used to monitor unit performance are discussed. Also dis- 
cussed are methods of monitoring large steam turbines for diagnos- 
tic purposes and a method of measuring internal packing flow. Fi- 
nally, the effect of measurement and modeling error on economic 
dispatch is discussed. 


18078 (EPRI-CS—4736, pp 4.23-4.36) RP1681/2153: 
recent progress in the boiler program. Levy, E.K. (Lehigh 
Univ., Bethlehem, PA). Sep 1986. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number TI87920072. 
(CONF-8510376—). 

From Heat-rate improvement workshop; San Francisco, CA, 
USA (9 Oct 1985). 

Two major boiler related opportunities for improving the 
heat rate of an existing unit involve optimizing unit performance 
with respect to level of excess air and reducing the exit gas temper- 
ature. Additional improvements in performance may result due to 
selected plant modifications. The boiler portion of EPRI RP1681/ 
2153 deals with the development of measurement methods and in- 
strumentation and analysis techniques to determine the optimum 
operating conditions of a unit and to monitor the unit's perform- 
ance to insure it is operated at those conditions. The results of field 


tests and theoretical analyses are presented to determine the effects. 


of level of O2, coal grind size and load on unit heat rate and to 
determine the effect of O2 level on acid dew point and on the mini- 
mum allowable exit gas temperature from the regenerative air pre- 
heater. Alternative methods for measuring unit heat rate are also 
discussed. 


18079 (EPRI-CS—4736, pp 4.37-4.63) Heat rate im- 
techno! 


provement through retrofit of advanced logy: an EPRI 
perspective. Touchton, G.L. (Electric Power Research Insti- 
tute, Palo Alto, CA). Sep 1986. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number TI87920072. 
(CONF-8510376—). 

From Heat-rate improvement workshop; San Francisco, CA, 
USA (9 Oct 1985). 

Retrofit of new technology, availability improvement, and 
life extension are essential elements of the EPRI effort to ensure 
that the US Utility Industry gets the most from what's in place. 
EPRI's retrofit program covers heat rate/availability improvement 
in the following areas: (1) cycle regeneration, (2) low level heat re- 
covery, and (3) operational flexibility. Retrofit for heat rate im- 
provement is discussed. The utility industry, through EPRI, must 
seek new technology for plant betterment in worldwide markets 
and from worldwide suppliers. The sources of technology are: im- 
proved coal fired power plants with advanced steam conditions; 
markets where fuel costs are very high and a premium is placed on 
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operational flexibility; and industries other than electric power gen- 
eration. These technology sources are discussed. 


18080 (EPRI-CS—4736, pp 4.65-4.78) Applying today’s 
technology to improve turbine efficiency. Evans, D.H.; 
cay R. Sep 1986. ensieths Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number T187920072. (CONF- 
8510376—). 

From Heat-rate improvement workshop; San Francisco, CA, 
USA (9 Oct 1985). 

In the 1950's and early 1960’s turbomachinery manufacturers 
made significant advance in both steam and gas turbine designs 
with regard to size and power output. After almost two decades, 
tip velocities of approximately 2000 ft/sec for the longest last rotat- 
ing blades of 3600 rpm low pressure steam turbines designed at the 
time, have not been exceeded. These velocities, at 1.6 times the 
speed of sound, require a complex aerodynamic flow field that is 
three dimensional, transonic and two phase. The steam turbine de- 
signer was working in one of the most complex aerodynamic envi- 
ronments encountered in turbomachinery. The maximum blade ve- 
locities established in the early 1960's have not been surpassed over 
the past twenty years. The initial designs of these highly stressed 
blades preceded, by a relatively short period of time, major ad- 
vances in computer capabilities that led to sophisticated aerody- 
namic calculations abilities. By the 1970’s improved aerodynamic 
blade designs were retrofitted into the largest operating low pres- 
sure turbines. Heat rate improvements have been verified by field 
and laboratory tests for units where original blades have been re- 
placed by those designed with the latest technology. The improved 
design methods have now been applied to shorter blades. Since 
these shorter blades operate at lower tip velocities, the aerodynam- 
ic environment is less complex and heat rate improvements are less 
than those previously measured. However, the improvements in the 
smaller units are qualitatively precisely the same as those in the 
largest units and reductions in heat rate can be economically attrac- 
tive to a number of turbine operators. Some of the aerodynamic 
design features that are important to achieving optimum perform- 
ance and how they vary with unit size are described. 


18081 (EPRI-CS—4736, pp 4.79-4.93) Topping desuper- 
heater. Mueller, P. (BBC Brown, Boveri & Co., Litd., 
Baden, Switzerland). Sep 1986. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T187920072. 
(CONF-8510376—). 
From Heat-rate improvement workshop; San Francisco, CA, 
USA = Oct 1985). 
A reasonable improvement in the heat rate of a conventional 
unit with reheat can be achieved by the use of the heat of the 
highly superheated steam as obtained from a turbine extraction 
after the reheater in a topping desuperheater. The topping desuper- 
heater permits heat to be returned to the system at the highest pos- 
sible temperature level. A thermodynamic gain occurs even if the 
feedwater temperature may not be increased. The flue gas tempera- 
ture and the boiler efficiency must be kept constant. In the last 20 
years such highly reliable equipment has been installed by BBC. 
The thermodynamic gain in using this type of equipment must be 
weighed against the additional installation costs. The general ther- 
modynamic, fluid dynamic and economical aspects of the applica- 
tion of topping superheaters in new plants as well as for retrofitting 
are discussed. Some well proven design features and specific appli- 
cation features are presented. 


18082 (EPRI-CS—4736, pp 4.93-4.111) Air quality con- 
trol system heat rate improvement. Ireland, P.A.; Belba, 
V.H. Sep 1986. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1187920072. (CONF- 
8510376—). 

From Heat-rate improvement workshop; San Francisco, CA, 
USA (9 Oct 1985). 

More stringent environmental regulations enacted since the 
early 1970s have required the addition of back-end air quality con- 
trol systems. Such systems have been a primary reason that average 
plant heat rates have risen since that time. As these pollution con- 
trol technologies mature, opportunities for heat rate improvement 
become more apparent. Several possible areas are discussed for heat 
rate reduction by changing the design and operation of the equip- 
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ment associated with air quality control systems, including ESPs, 
fabric filters, FGD systems and reheat systems. Heat rate improve- 
ments associated with some developing SO2 control techniques are 
also discussed. For example, energy management systems and digi- 
tal controls can be applied to minimize the non-useful power con- 
sumed in energizing ESPs. Fabric filter pressure drop, and thus 
power consumption, can be reduced through such simple means as 
cleaning cycle optimization and adopting better startup and shut- 
down procedures. Examples of FGD improvements include load 
following controls and waste heat recovery. The heat rate implica- 
tions of furnace sorbent injection and dry injection are also dis- 
cussed. Despite the heat rate improvements that can be realized, 
final selection of a method can only be made after assessing the 
risks and performing a complete economic analysis considering 
both capital and operating costs. 


18083 (EPRI-CS—4736, pp 5.1-5.5) Performance test 
codes: underused assets?. Armor, A.F. (Electric Power Re- 
search Institute, Palo Alto, CA). 1986. Research Re- 
ports Center, Box 50490, Palo to, CA 94303. File 
Number T187920072. (CONF-8510376—). 

From Heat-rate improvement workshop; San Francisco, CA, 
USA " Oct 1985). 

ASME Performance Test Codes (PTC’s) for power plant 
equipment are discussed. There are 51 test codes and supplements 
written and maintained by ASME, of which only a few are used 
with any regularity by electric utilities. At the 1981 heat rate work- 
shop in Charlotte, the utility attendees were surveyed to see which 
tests were performed at their plants and with what frequency. 
Some key findings were: 65% carried out enthalpy drop tests on 
steam turbines, usually quarterly or semi-annually; 41% carried out 
condenser performance testing, usually weekly or monthly; only 
26% measured boiler efficiency, with a frequency ranging from 
weekly to once every five years; and 24% measured air heater per- 
formance, usually twice a year. The conclusion to be drawn is that, 
other than the steam turbine, equipment testing for all other plant 
components is not carried out by most utilities. Considering the 
cost of heat rate degradation in an era of escalating fossil fuel costs, 
and the likelihood of equipment deterioration as fossil plants age, it 
may be time to re-evaluate the potential advantages to be gained by 
more frequent testing. 


18084 (EPRI-CS—4736, pp 5.7-5.22) Power plant per- 
formance testing: an overview of the Performance Test Codes. 
Scharp, C.B. (Baltimore Gas and Electric Co., MD). Sep 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number TI87920072. (CONF-8510376—). 


From Heat-rate improvement workshop; San Francisco, CA, 
USA (9 Oct 1985). 


The electric utility industry, as one of the major users of 
ASME Test Codes, has supported many of their people in manag- 
ing and developing performance test codes. ASME Performance 
Test Codes have been in existence for 101 years. It all started in 
1884 when some members of the four-year-old Society became 
alarmed at the lack of a uniform procedure to prove performance 
of boilers. With emphasis of accountability, it should be surprising 
that the codes are written to produce the highest level of accuracy 
consistent with the best engineering practice currently available. 
This is the only way these codes can give validity to any compari- 
sons between guaranteed and actual performance. This concentra- 
tion on accuracy has been criticized in the past as being too costly 
and unreasonable. There has been a mechanism in place for code- 
writing committees to respond to these concerns but relatively few 
committees have used it. Codes are written for the accuracy level 
that a cost/benefit analysis indicates is appropriate for the equip- 
ment involved. Large costly equipment such as boilers and turbines 
still require very accurate acceptance tests because the cost of un- 
certainty is extremely high. An overview of the Performance Test 
Codes and the structure of its committees is presented. 


18085 (EPRI-CS—4736, pp 5.23-5.28) Steam turbine 
performance tests. Bornstein, B. (Bechtel Power Corp., San 
Francisco, CA). Sep 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1187920072. 
(CONF-8510376—). 


From Heat-rate improvement workshop; San Francisco, CA, 
USA (9 Oct 1985). 
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Test code PTC 6 provides guides for the accurate testing of 
the steam turbines, using instruments and procedures designed to 
minimize test uncertainty. The use of PTC 6 is intended for turbine 
acceptance tests. Performance Test Code Committee No. 6 pub- 
lishes also a less stringent, non-code, test procedure recommended 
for routine steam turbine tests, as might be conducted for perform- 
ance monitoring. These code and non-code tests, and other Test 
Code Committee No. 6 publications bearing on turbine testing, are 
discussed. 


18086 (EPRI-CS—4736, pp 5.29-5.38) ASME perform- 
ance test codes and plant performance monitoring. Nuspl, 
S.P. (Babcock & Wilcox Engineering Corp., Boston, MA). 
Sep 1986. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number TI87920072. (CONF-8510376—). 

From Heat-rate improvement workshop; San Francisco, CA, 
USA . Oct 1985). 

A recent EPRI report concluded that, ASME Power Test 

Codes have one primary purpose - acceptance testing. They are not 
used on a regular basis for heat rate performance and are too elabo- 
rate and costly to consider using on a regular basis. Taken at face 
value, one cannot offer a strong argument against this conclusion 
since the primary purpose of an ASME code is to establish specific 
test procedures acceptable to all parties. Code tests are often in- 
cluded as part of a contract and, therefore, must withstand legal 
review as well. Uncertainty, or accuracy, and all factors influencing 
the outcome of a test must be covered. Parties to the test need to 
agree on many subject areas that are not specifically addressed, 
such as: operating conditions, test duration, selection of test person- 
nel, bases for rejection of tests, and responsibilities for test direc- 
tion, to name a few. These constraints, however, should not detract 
from the basic value of an ASME test code as a first source guide 
in establishing routine test procedures or monitoring programs. Ap- 
plicable ASME codes should be included in each test group's li- 
brary. A plant can be divided into two major systems for evalua- 
tion purposes. One, encompasses the turbine, feedwater heaters, and 
condensers; the other, covers the steam generator and its auxiliaries. 
The ASME codes covering steam generating units, air heaters, fans, 
and pulverizers are discussed. 


18087 (EPRI-CS—4736, pp 5.39-5.43) Review of ASME 
performance test code for feedwater heaters and condensers. 
Westcott, J.C. (Power Technologies, Inc., Schenectady, 
NY). Sep 1986. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1187920072. (CONF- 
8510376—). 

From Heat-rate improvement workshop; San Francisco, CA, 
USA (9 Oct 1985). 

Three Performance Test Codes contend with the perform- 
ance characteristics of steam to water heat transfer. These are: PTC 
12.1 - 1978 Closed Feedwater Heaters; PTC 12.2 - 1983 Steam Con- 
densing Apparatus; and PTC 12.3 - 1977 Deaerators. A critical 
review of these three test codes is presented considering the useful- 
ness, credibility and applicability both to acceptance testing and 
periodic performance monitoring. The conclusion is reached that 
there are significant opportunities for improvement in these codes 
considering the availability of new techniques and instrumentation. 
Only PTC 12.2 meets the requirement that codes must be rewritten 
or reaffirmed at least every five years. PTC 12.3 was reaffirmed in 
1985 while PTC 12.1 is not current. Each of these documents de- 
fines procedures to determine performance for comparison to 
design or guarantee. As such, requirements for instrumentation and 
test conditions are very stringent. None of the codes effectively ad- 
dresses procedures or requirements for periodic performance testing 
and analysis despite the increased interest and needs of the industry. 
Specific comments about each of the three codes are provided. 


18088 (EPRI-CS—4736, pp 5.45-5.62) Review of ASME 
Performance Test Code for closed feedwater heaters. Kona, 
C. (Power Technologies, Inc., Schenectady, NY). Sep 1986. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T187920072. (CONF-8510376—). 

From Heat-rate improvement workshop; San Francisco, CA, 
USA (9 Oct 1985). 

Feedwater heaters are typically used on Rankine Cycle 
power plants to enhance the plant's operating efficiency. A portion 
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of the main stream flow is extracted and used to heat the feedwater 
through a series of feedwater heaters. A closed feedwater heater is 
a heat exchanger in which the incoming high pressure steam is not 
allowed to mix with the feedwater. An open feedwater heater 
allows for steam to feedwater mixing and is used typically not only 
to heat the feedwater but to allow non condensible gases to bubble 
out of the feedwater. For this reason, an open feedwater heater is 
called a deaerator. This report is concerned only the closed feed- 
water heaters. A closed feedwater heater is usually a shell and tube 
heater exchanger with the feedwater flowing through the tube side 
and the steam passing through the shell side. As with any piece of 
equipment, feedwater heater performance must be monitored peri- 
odically to insure that it is adequately performing its task. Howev- 
er, performance measurements of feedwater heaters is complicated 
by the variance of thermal/fluid conditions that is typical of all 
heat transfer equipment. A feedwater heater is typically designed to 
provide a certain amount of heat transfer at a certain steam and 
feedwater flow rate with the incoming pressures and temperatures 
within certain limits. Actual operating conditions will deviate from 
design values. To determine if the feedwater heater is performing 
adequately it becomes necessary to relate test data resulting from 
actual operation to the assumptions made by the designer when the 
feedwater heater was originally sized. A vehicle for accurately per- 
forming this comparison is presented. 


18089 (EPRI-CS—4736, pp 5.63-5.72) Power plant per- 
formance testing an overview of the ASME Performance Test 
Code instruments and apparatus supplements. Murdock, J.W. 
(Drexel Univ., Philadelphia, PA). 1986. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T187920072. (CONF-8510376—). 

From Heat-rate improvement workshop; San Francisco, CA, 
USA (9 Oct 1985). 

The difference between a Performance Test Code and Sup- 
plement is discussed. A brief survey of the status of each Supple- 
ment is presented and some of the difficulties in keeping them up to 
date are discussed. 


18090 (EPRI-CS—4736, pp 5.73-5.76) ASME Perform- 
ance Test Codes: new performance monito: test codes. 
Davis, J.S. (Duke Power Co., Raleigh, NC). Sep 1986. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number 1187920072. (CONF-8510376—). 

From Heat-rate improvement workshop; San Francisco, CA, 
USA (9 Oct 1985). 

The efficiency of the energy conversion process in steam 
electric generating plants is an important parameters of plant oper- 
ation. So is keeping the equipment in service, minimizing the oper- 
ation and maintenance costs, maintaining a good safety record; as 
well as high efficiency. All of these considerations and many others 
must receive their rightful share of attention and emphasis in the 
prudent management of the plants and the utility system. The avail- 
ability of pertinent, timely information on the status of these consid- 
erations guides management in planning, resource allocation, and 
results evaluation. 


18091 (ICEAS-E—9) Conversion from oil to coal firing - 


will it pay?. Verbeek, L. (International Energy Agency Coal 
Research, London (UK)). Sep 1986. 31p. NTIS. 

The experiences, kinds of conversion tests required and the 
effect of different oil and coal prices on conversion economics are 
reviewed. Technical aspects of conversion, including modifications 
to the boiler and ancillary equipment and additional emission con- 
trol equipment are described. Heat transfer surface arrangements 
and furnace dimensions are identified as the most critical factors. 
Data on the costs of conversion of oil-fired stations are presented in 
a generalised form suitable for economic analysis. At present, the 
collapse of the international oil price strongly discourages any fur- 
ther conversion to coal-firing, but the technical considerations pre- 
sented in the report remain valid, and the economic principles may 
be applied in the future when oil prices again strengthen. 
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18092 (LTKK-EN-B—40) Development of a domestic gas 
turbine for low calorific value gas made from peat. Larjola, 
J.; Sarkomaa, P.; Isakson, J.; Vakkilainen, E.; Vaelimaeki, 
K; Lindgren, O. (Lappeenrannan Teknillinen Korkeakoulu 
(Finland). Energiatekniikan Laitos). 1985. 122p. (In Finnish). 
NTIS (US Sales Only), PC A06/MF AO1. File Number 
DE87751111. 

The aim of the project is to develop a domestic gas turbine 
for the utilization of low calorific value gas made from peat, wood 
or equivalent solid fuel by gasification. In the project a prototype 
of 250 kW/sub e/ will be built and tested. This prototype is then 
used to develope similar, larger units of 2 MW/sub e/ for energy 
production in small communities. This gas turbine may have export 
markets particularly in underdeveloped countries. This report is pri- 
marily concerned with the 250 kW/sub e/ prototype including the 
preliminary analysis of the economical feasibility. The 250 kW/sub 
e/ prototype is expected to be ready in 1986 and the final report of 
the project will be given 1987. The project is sponsored by the 
Academy of Finland and by the Department of Energy of the Min- 
istry of Trade and Industry. 


iconsaialon sod Gutcteaiien. Mioeghi, I (Leppecnannnn 
on on, 

Teknillinen Korkeakoulu (Finland). Energiatekniikan 
Laitos). Apr 1986. 63p. (In Finnish). NTIS (US Sales Only), 
PC A04/MF AO1. File Number DE87751118. 

This report describes generation and distribution of electric 
power at a general level. Also the development of electricity in 
Finland is surveyed. Main power generation plants and distribution 
networks as well as electric power transform systems are explained. 
Electric power consumption and consumers and load management 
are handled. Also electrical equipment, e.g. transformers, cables, 
lines are surveyed. Problems in power transmission like power 
losses, short circuits and super voltage are described. Reliability 
and safety factors of electric power, prices and rating of electricity 
and dimensioning of power distribution and transmission systems 
are surveyed. 
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18094 (CONF-8610104—1) Clean coal technologies and 
acid rain: Fuel switching and its regional impacts. Streets, 
D.G.; Veselka, T.D. (Argonne National Lab., IL (USA)). 
1986. Contract W-31109-ENG-38. 13p. NTIS, PC A02/MF 
AO01; 1; GPO Dep. File Number DE87004855. 

From 3. international conference on clean coal technology 
and acid rain; Washington, DC, USA (16 Oct 1986). 

As legislators ponder the formulation of an acid rain control 
program, they must ask themselves whether they prefer a “free- 
dom-of-choice” approach - in which facilities would be allowed to 
choose for themselves which compliance option to adopt - or a 
"forced-scrubbing” approach - in which the fuel switching option 
would be eliminated as in the 1979 NSPS. The latter is more expen- 
sive but preserves existing coal markets. The purpose of this paper 
is to explore the fuel-switching option and to highlight some of the 
national and regional impacts of extensive fuel switching. This 
overview begins by examining the options typically faced by one of 
the larger midwestern power plants under a requirement to reduce 
emissions. Table 1 compares the costs of a variety of options. These 
are estimates made by the Argonne AIRCOST model, the results of 
which are referenced throughout this paper. It should be empha- 
sized that these model simulations are based on generic engineering 
calculations and not on site-specific considerations. Also, the strate- 
gies discussed in the next few sections of this paper are simulated 
with theoretical models; practical considerations that may temper 
the predictions are addressed in the last section. 
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18095 (DOE/PC/80520—T4) Studies on the reaction of 
calcined limestone with sulfur dioxide: Topical report, Octo- 
ber 1985-September 1986. Sotirchos, S.V. (Rochester Univ., 
NY (USA). Dept. of Chemical Engineering). Oct 1986. 
Contract FG22-85PC80520. 75p. NTIS, PC A04/MF A0O1; 
1; GPO Dep. File Number DE87005090. 

The primary objective of this project, which constitutes a 
balanced program of theoretical and experimental work, is the de- 
velopment of a systematic procedure for the description of the 
sorptive capacity for SO. removal of a given limestone or dolomite 
starting from basic physical principles and experimental informa- 
tion. Our research chiefly focusses on the experimental and theoret- 
ical investigation of the effects of the initial pore structure of lime- 
stone or dolomite and of its evolution with the progress of the reac- 
tion on the transient behavior of calcined limestone or dolomite 
particles reacting in an environment of SO2 and O:. Particular at- 
tention is paid to the effects of the intraparticle mass transport 
process on the sorpting capacity of reacting limestone particles. 


18096 (EPRI-CS—4880) In-plant ash-handling reference 
manual: Final report. Brown, M.W.; Monahu, G. (Ash Sys- 
tems Engineering, Inc., Elk Grove, IL (USA); Electric 
Power Research Inst., Palo Alto, CA (USA)). Jan 1987. 
7104p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T187920253. 

The manual has eight sections focused on the practical as- 
pects of ash-handling systems. These sections present a comprehen- 
sive reference for ash-handling systems starting with background 
information, theory, and basic equipment and moving to day-to-day 
operation, maintenance, and troubleshooting in later sections. The 
manual will enable the utility engineer or operator to evaluate com- 
ponents and systems, the experienced engineer to find a ready 
answer to a question, and the novice to obtain a thorough introduc- 
tion to ash-handling systems. 


18097 (EPRI-CS—4918-Vol.1, pp P.1-P.12) Particulate 
matter control - the rapidly advancing technology. Nichols, 
G.B. (Southern Research Institute, Birmingham, AL). Nov 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T187920193. 

In Proceedings: Sixth symposium on the transfer and utiliza- 
tion of particulate control technology: Volume 1. 

Advances in particulate control technology are reviewed. 
Significant developments in the area of electrostatic precipitation, 
such as power supplies and controls, electrodes modifications, pre- 
chargers, model development, conditioning studies, rapping reen- 
trainment, and electron beam and free electron charging are de- 
scribed. The development and use of fabric filters in particulate 
control systems are also discussed. 


18098 (EPRI-CS—4918-Vol.1, pp 1.1-1.14) Development 
of improved single drop collection efficiency correlations for 
microcomputer modelling of venturi scrubber performance. 
Ellwood, K.; Gnyp, A.W.; St. Pierre, C.C.; Viswanathan, S. 
(Univ. of Windsor, Ontario). Nov 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1187920193. 

In Proceedings: Sixth symposium on the transfer and utiliza- 
tion of particulate control technology: Volume 1. 

The overall collection efficiencies of high energy venturi 
scrubbers depend on a number of particulate matter collection 
mechanisms operating simultaneously. The predominant modes for 
particle capture are inertial impaction and interception by liquid 
drops acting as spherical collectors. With available modeis, predic- 
tion of single drop collection efficiencies has been based on poten- 
tial or Stokes flow fields around the individual drops. However, ex- 
perience shows that for industrial scale venturi scrubbers, flow con- 
ditions are intermediate between potential and viscous regions. Cur- 
rent models of venturi scrubber performance assume the flow fields 
to be strictly potential. On this basis, predicted overall collection 
efficiencies over-estimate the experimental values. This investiga- 
tion establishes the Reynolds number range over which the transi- 
tion from potential to viscous flow will occur. Correlations for pre- 
dicting realistic single drop collection efficiencies are provided for 
use in improved performance models. 
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18099 (EPRI-CS—4918-Vol.1, pp 2.1-2.15) Fume filtra- 
tion through a dynamic liquid spray curtain. Elliott, H.H.; 
Marschall, H.L.; Jones, D.G. (EMCOTEK, Inc., Visalia, 
CA). Nov 1986. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number T187920193. 
In Proceedings: Sixth symposium on the transfer and utiliza- 
tion of _—- te control technology: Volume 1. 
capability of a liquid droplet water spray curtain type 
impaction scrubber with conventional air pollution abatement de- 
vices is compared. Removal efficiency on combustion soot fumes, 
sub-micron particulate matter, coal and municipal waste flyash, SO2 
and HCl are presented. Innovative new technology for simultane- 
ous NO/sub x//SO/sub x//HCl/and particulate removal is also dis- 
cussed. A rotating disc generates a dense curtain of high velocity 
liquid droplets. These droplets form a constantly renewed filtration 
zone through which contaminated air passes. This spray zone be- 
haves like a filter pad formed of fibrous material, but it cannot be 
plugged. Its gas side pressure drop is below 2 inches water gauge, 
and its particulate removal and gas absorption capability exceed 
most high energy venturi scrubbers, but at significantly lower 
energy inputs. This novel device is named the Rotary Atomizing 
scrubber. 


18100 (EPRI-CS—4918-Vol.1, pp 3.1-3.21) Options to 
alleviate plume opacity problems — by condensation aer- 
osols. Damle, A.S.; Ensor, D.S.; ks, L. E. (Research Tri- 
angle Institute, Research Tre le Park, NC). Nov 1986. 
Research Reports Center, Box 30490, Palo Alto, CA 94303. 
File Number T187920193. 

In Proceedings: Sixth symposium on the transfer and utiliza- 
tion of particulate control technology: Volume 1. 

The opacity of detached plumes formed by condensation of 
vapors depends upon both the concentration of condensible vapors 
and the in-stack concentration of fine, submicron, particulate 
matter. This paper provides an analysis of the condensing aerosol 
problem and an evaluation of possible control approaches to reduce 
the downwind detached plume opacity. The opacity of such plumes 
may be reduced by reducing the concentration of condensible 
vapors or the in-stack concentration of fine particles or both. The 
results of the analysis indicate that for low concentrations of con- 
densible vapors the detached plume opacity may be adequately 
controlled by reducing the in-stalk fine particulate concentration 
alone. For high concentrations of condensible vapors, however, re- 
duction of in-stack fine particulate concentration alone may not be 
effective, and reduction of vapor concentration may be necessary 
along with particulate removal for adequate reduction of plume 
opacity. Different combinations of levels of reduction of vapor con- 
centration and particulate phase concentration are possible to 
achieve a desired result; and thus may be optimized to obtain a 
cost-effective combination. 


18101 (EPRI-CS—4918-Vol.1, pp 4.1-4.14) Relationship 
echanisms in ESPs. 


of opacity to the loss m Ensor, D.S.; 
Lawless, P.A.; Sparks, L.E. (Research Triangle Institute, 
Research Triangle Park, NC). Nov 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
187920193. 

In Proceedings: Sixth symposium on the transfer and utiliza- 
tion of particulate control technology: Volume 1. 

Electrostatic precipitators have been subjected to extensive 
testing for a variety of reasons including testing for compliance, de- 
termining relationships of mass concentration to plume opacity, 
troubleshooting to improve performance, and gathering information 
to develop design models. The limited objectives of many of the 
studies may limit the interpretation and usefulness of the reported 
results. This paper describes the use of electrostatic precipitator 
models and key measurements, such as opacity, to obtain an objec- 
tive assessment of plant operation. The models show clear trends in 
the importance of sneakage and rapping reentrainment on the emis- 
sions and opacity. 


18102 (EPRI-CS—4918-Vol.1, pp 5.1-5.14) Stack opaci- 
ty model. Mormile, D.J.; Stegmann, G.C.; Piper, B.F. (Con- 
solidated Edison Co. of New York, Inc., NY). Nov 1986. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T187920193. 
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In Proceedings: Sixth symposium on the transfer and utiliza- 
tion of particulate control technology: Volume 1. 

Phase III of a particulate emissions and stack opacity charac- 
terization program for oil-fired boilers is currently in progress. 
Phase I and had to do with characterizing particulate emissions 
while phase II had to do with the effects of various fuel and back- 
end additives. Phase III has to do with the generation of sulfate 
species and prediction of stack opacity. A model to predict opacity 
from the boiler design, operation and oil properties was developed. 
As part of the investigation, an intensive test series was conducted 
on a face-fired utility boiler which included simultaneous sampling 
at the air heater inlet and outlet locations. Measurements of particu- 
late mass, particle sizing, and sulfur trioxide (SOs) were taken 
during steady state low load, transient load (period in which full 
load is just reached), and steady state full load conditions. Correla- 
tions of opacity with generation of SOs were derived from the data. 
During transient conditions, the increases of SOs emissions were 
show to emanate from the boiler surfaces rather than from the air 
heater surfaces as previously thought by the investigators. The 
higher generation of SOs during load increases, responsible for the 
so-called morning opacity is believed to be due to vanadium com- 
pound transformations associated with convective heat transfer sur- 
face temperature increases. This paper presents some aspects of the 
modeling concepts and some results of the testing. 


18103 (EPRI-CS—4918-Vol.1, pp 6.1-6.16) Collection of 
fine particulate in power plant electrostatic precipitators. 
McEvoy, L.T.; Parker, K.R.; Russell-Jones, A. (Dresser 
U.K. Ltd., Birmingham, England). Nov 1986. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T187920193. 


In Proceedings: Sixth symposium on the transfer and utiliza- 
tion of particulate control technology: Volume 1. 

A case history is presented on the collecting performance on 
a high efficiency precipitator on thirty trace elements. Data are pre- 
sented for overall collection efficiencies as well as fractional effi- 
ciencies. The results are compared with published fabric filter data. 
Measured data show that a precipitator with an overall collecting 
efficiency of 99.92% is collecting particles in the range 0.02 to 0.2 
micron at efficiencies in excess of 99.90%; between 0.2 and 1.0 
micron there is a window in performance with a lower collecting 
limit of 99.1 to 99.5%. Agglomerate formation plays a significant 
part in the precipitation/dust collection process and much of the 
fine particulate is bound up in agglomerate formation which will 
enhance the precipitation of these fractions. The thermal history of 
the trace elements in the boiler combustion process supports the 
case for compounds of silicon and aluminium providing suitable 
condensation nuclei for the volatile metals. The data show that 
higher concentrations of trace elements leaving the precipitator are 
found in the coarser size ranges and that the particulate concentra- 
tions are below the limiting values designated as a health hazard. 


18104 (EPRI-CS—4918-Vol.1, pp 7.1-7.20) Predicting 
the particle size distribution of fly ash. Dahlin, R.S.; Gooch, 
J.P.; Sadler, L.Y. III. (Southern Research Institute, Bir- 
mingham, AL). Nov 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T187920193. 

In Proceedings: Sixth symposium on the transfer and utiliza- 
tion of particulate control technology: Volume 1. 

The development and application of a set of mathematical 
models to predict the size distribution of fly ash particles formed in 
pulverized coal-fired utility boilers are described. The formation of 
large (>0.2-m) fly ash particles is described in terms of a simple 
breakup model based on complete coalescence of molten mineral 
inclusions within fragments of the devolatilized coal char. A vola- 
tilization/nucleation model and coagulation model are used to treat 
the formation of ultrafine (<0.2-ym) particles. The size distribu- 
tions predicted by the models are compared to particle size data ob- 
tained from a pilot-scale combustor and a full-scale utility boiler 
using an electrical aerosol size analyzer, an optical counter, and 
cascade impactors. The effects of coal ash content, as composition, 
coal particle size, and flame temperature on the predicted size dis- 
tribution are examined, and the implications on control device per- 
formance are discussed. 
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18105 (EPRI-CS—4918-Vol.1, pp 8.1-8.12) Quality as- 
surance considerations for le size measurements. John- 
son, G.L.; Tatsch, C.E. Gidea Protection Agency, 
Research "Triangle Park, NC). Nov 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1187920193. 

In Proceedings: Sixth symposium on the transfer and utiliza- 
tion of particulate control technology: Volume 1. 

All measurement activities conducted by or in behalf of the 
Environmental Protection Agency are required to implement qual- 
ity control quality assurance techniques to ensure that the quality of 
the results of the measurements may be determined and their ade- 
quacy assessed and documented. Traditional indicators of data qual- 
ity include precision, accuracy (or bias), completeness, representa- 
tiveness, and reproducibility. For routine measurement systems, 
such data quality indicators are readily achievable; however, parti- 
cle size measurements pose special limitations, which suggest that 
such measurements are non-routine and may require non-traditional 
approaches to determining the quality of the data. The lack of a 
Reference Method and Certified Reference Materials may make 
precision and bias, respectively, particularly difficult to determine. 
This paper will discuss approaches to determine adequate data qual- 
ity indicators for particle size measurements and the limitations or 
uncertainties with such measurements. The focus will be on in-situ 
particle measurements using cascade impactors and cyclones. Its 
intent is to provide an increased awareness of the quality problems 
associated with these measurements and to provide guidance on 
considerations for test plant design, QA Project Plan preparation, 
and self-auditing techniques for users of impactors and cyclones. 


18106 (EPRI-CS—4918-Vol.1, pp 9.1-9.17) Technical 
and economic evaluation of high temperature and high pres- 


sure particulate cleanup systems. Zaharchuk, R.; Rubow, 
L.N. (Gilbert/Commonwealth, Inc., Reading, PA). 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T187920193. 
In Proceedings: Sixth symposium on the transfer and utiliza- 
ulate control technology: Volume 1. 
lbert/Commonwealth has been under contract to DOE/ 
METC for the past five years providing technical assistance for de- 
veloping high temperature, high pressure (HTHP) gas cleanup de- 
vices. Responsibilities have included test monitoring, technical and 
economic evaluations and test facility design. The status of HTHP 
particulate cleanup will be presented, including DOE, EPRI and ef- 
forts overseas. Emphasis will be on the DOE program where a sig- 
nificant development effort is being conducted. Results of a recent 
technical and economic evaluation of ten commercial sized HTHP 
system for pressurized fluidized bed technology will be presented. 
Ten devices have been tested by DOE from bench to rig scale 
levels at various conditions. The past technical achievements and 
the future test program are discussed as well as the potential for 
scaleup. EPRI’s involvement with woven and hard ceramic filters 
will be reviewed, including plans for the largest scale HTHP test to 
date. A timetable for potential commercialization of HTHP con- 
cepts as well as an assessment of this potential will be presented. 
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18107 (EPRI-CS—4918-Vol.1, pp 10.1-10.15) Particulate 
control at high temperature and pressure for emerging electric 
power generation technologies. Bedick, R.C.; Dellefield, R.J. 
(Dept. of Energy, Morgantown, WV). Nov 1986. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T187920193. 
In Proceedings: Sixth symposium on the transfer and utiliza- 
iculate control technology: Volume 1. 

articulate control is required to protect turbine components 
and for environmental reasons in emerging energy technologies, 
such as Pressurized Fluidized-Bed Combustion (PFBC) and Inte- 
grated Gasification Combined-Cycles (IGCC). The Department 
Energy (DOE) Fossil Energy Program is developing hot gas par- 
ticulate control devices for these energy systems. This paper dis- 
cusses part of the past experimental work by DOE contractors that 
was the selection basis for bench-scale and subpilot-scale testing of 
specific hot gas cleanup devices. The evaluation of ten hot gas 
cleanup devices for use in FBC systems at above 1000°F and more 
than 6 atmospheres is described. The suitability of these ten particle 
control devices for three generic gasifier conditions (fixed bed, flu- 


tion of 
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idized bed, and entrained flow) is also discussed. The current DOE 
test program is presented along with preliminary results from the 
bench-scale testing on a fluidized-bed gasifier. 


18108 (EPRI-CS—4918-Vol.1, pp 11.1-11.17) Testing 
and evaluation of ceramic filter fabrics. Chang, R.; Sawyer, 
J.; Lips, H.; Bedick, R.; Dellefield, R. (Acurex Corp., 
Mountain View, CA). Nov 1986. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T1I87920193. 

In Proceedings: Sixth symposium on the transfer and utiliza- 
tion of particulate control technology: Volume 1. 

‘esting methodology and test results of techniques to evalu- 
ate ceramic filter fabrics for use in hot gasifier and pressurized flu- 
idized-bed combustor gas streams are discussed. Filter media, em- 
ploying ceramic fibers in their construction for use at temperatures 
ranging from 600° and 1600°F, have been under development for 
several years. Rapid test methods have been developed that can be 
used to quantitatively assess appropriate properties of ceramic fab- 
rics to be used as hot gas cleaning filters. Key ceramic fabric prop- 
erties have been established from a consideration of field data and 
basic mechanisms that affect filter performance. Test methods were 
then developed for measuring these fabric properties. The useful- 
ness of each test method for measuring ceramic fabric properties 
has been evaluated by testing different ceramic fabrics under four 
different conditions of temperature exposure. Evaluation of specific 
fabrics was done primarily to characterize the test methods and was 
not intended to determine which ceramic fabrics were better than 
others. However, testing of ceramic fabrics using different methods 
provided valuable insight into how ceramic fabrics respond to tem- 
perature and external stresses and what fabric properties may be ex- 
pected to affect filter performance. The methodology developed 
above was successfully used to prescreen ceramic filter candidates 
for gasifier applications before evaluation in an actual gasifier 
stream at the Morgantown Energy Technology Center, Morgan- 
town, West Virginia. Prescreening tests clearly indicated differ- 
ences among the collection efficiencies of the ceramic fabrics that 
were tested and indicated that one fabric was preferred over the 
others. 


18109 (EPRI-CS—4918-Vol.1, pp 12.1-12.19) Hot gas 

clean-up by means of porous ceramic filter elements. Egger- 

stedt, P.; Zievers, J.F. (Industrial Filter & Pump Mfg. Co., 

Inc., Cicero, IL). Nov 1986. Research Reports Center, Box 

50490, Palo Alto, CA 94303. File Number T187920193. 

In Proceedings: Sixth symposium on the transfer and utiliza- 
iculate control technology: Volume 1. 

.pplications whereby the use of ceramic filter elements is 
suitable in the removal of particulates from hot gas streams are dis- 
cussed. Particle sizes typically encountered range from 0.2 to 15 mi- 
crons, and a wide array of equipment types have been proposed or 
used in particulate removal, depending upon process conditions. 
Materials commonly used in the construction of ceramic elements 
are listed, along with inherent advantages and disadvantages of 
each. Shapes and dimensions of typical elements are discussed, as 
are currently available grades and pore sizes. The relationship be- 
tween pressure drop and gas velocity associated with the use of ce- 
ramic filter elements changes with the length of time the elements 
remain in use. The incremental change in pressure drop between 
subsequent filter cycles of a ceramic element approaches zero as the 
total number of cycles increases, provided gas velocity remains 
constant. Eventually, the filter element reaches an equilibrium state, 
in which the pressure drop vs gas velocity relationship remains un- 
changed. Pilot test work performed at the Institute of Gas 
Technology's U-Gas Plant in Chicago, Illinois is discussed, in 
which a single silicon carbide filter element was used to remove 
particulates from a coal gasification product stream. Multiple ele- 
ment filter configurations are addressed, as is the typical jet-pulse 
cleaning method of the ceramic elements. 
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18110 (EPRI-CS—4918-Vol.1, pp 13.1-13.16) Results of 
parametric tests on an electrostatic precipitator operating at 
high temperature and high pressure conditions. Rinard, G.A. 
Rugg, D.E.; Durham, M.; Armstrong, J. (Denver Ribenssh 
Institute, CO). Nov 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T187920193. 

In Proceedings: Sixth symposium on the transfer and utiliza- 
tion of particulate control technology: Volume 1. 
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The final results of pilot scale tests on an electrostatic pre- 
cipitator (ESP) operating at pressurized fluidized bed combustor 
(PFBC) conditions are presented. The tests were performed at the 
DRI Hot Gas Test Facility in Denver, Colorado, on a single tube 
cylindrical ESP using reentrained flyash from the Curtiss-Wright 
Small Turbine Test Rig. The results include the evaluation of three 
corona electrodes in the 30.5 cm (1 ft.) diameter collector tube. The 
variables in the parametric tests were voltage, current, temperature, 
pressure and gas velocity. The effects of the various parameters on 
ESP performance are discussed. 


18111 (EPRI-CS—4918-Vol.1, pp 15.1-15.16) Granular 
bed filter component design for high and high 

pressure. Wilson, K.B. (Combustion Power Co., Inc., Menlo 
Park, CA). Nov 1986. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number T187920193. 

In Proceedings: Sixth symposium on the transfer and utiliza- 
tion of particulate control technology: Volume 1. 

A Granular Bed Filter is being fabricated by Combustion 
Power Company for operation on a pilot-plant-scale PFBC at New 
York University, Westbury, NY. As part of DOE’s program to de- 
velop coal-fired pressurized fluidized-bed combustors (PFBC) for 
use in combined-cycle, power generating systems, a hot gas cleanup 
train must be used on the pressurized gases before entering the gas 
turbine to ensure removal of a major portion of particulate. The 
Granular Bed Filter (GBF) has shown considerable promise to date 
and has been chosen for further investigation by DOE. The objec- 
tives of this program are (1) to augment information on the feasibil- 
ity of a GBF for controlling particulate in a PFBC power generat- 
ing system, (2) to assess the design and life of critical components 
in the filter system, and (3) to estimate costs of a commercial-scale 
design based on tested concepts. Life-critical component testing at 
Combustion Power Company is in progress. Findings are expected 
to demonstrate that the GBF concept will be an operationally and 
economically feasible means to remove particulate from PFBC off 
gas and will meet turbine tolerance limits and federal pollution con- 
trol standards. 


18112 (EPRI-CS—4918-Vol.1, pp 16.1-16.15) Interaction 
of a gas with solid and liquid particles in a rotating system. 
Heshmat, H.; Pinkus, O. (Mechanical Technology Inc., 
Latham, NY). Nov 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T187920193. 

In Proceedings: Sixth symposium on the transfer and utiliza- 
tion of particulate control technology: Volume 1. 

A set of Navier-Stokes equations is given in a three-dimen- 
sional cylindrical coordinate system that, in addition to the inertia 
and viscous terms, includes centrifugal and Coriolis forces. These 
equations are then applied to two-phase flow systems, one a gas- 
solid stream, the other gas (or vapor) - liquid. For both systems the 
analysis takes gas velocity as an input and predicts particle trajecto- 
ry as a function of its initial characteristics. For solids, the analysis 
also determined the ricochet path of the particle as determined by 
its coefficient of friction and geometry. The analysis can be applied 
to particulates in the turbine, compressor, or fan blading in order to 
determine their impact on the walls, or to particulate elimination by 
means of centrifugal separation. For the gas-liquid system, the anal- 
ysis determines the relative velocities and trajectories of the drop- 
lets in the field of a rotating gas or vapor and their rate of vapori- 
zation as a function of the prevailing flow field and inlet conditions. 
The computer-obtained results provide the conditions required to 
avoid collision with the walls. These results can be applied to tur- 
bine blades in which the steam contains either moisture or solid 
particles with a view of minimizing blade erosion. 


18113 (EPRI-CS—4918-Vol.1, pp 17.1-17.22) Particu- 
late control integration with wet scrubber SO. removal and 
waste generation. Maroney, P.M.; Davidson, S.A.; Ci- 
chanowicz, J.E. (Brown and Caldwell Engineers). Nov 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T187920193. 

In Proceedings: Sixth symposium on the transfer and utiliza- 
tion of particulate control technology: Volume 1. 

Results are presented for tests of fabric filter/wet scrubber 
and electrostatic precipitator/wet scrubber environmental control 
configurations from the EPRI 2.5 MW (e) Integrated Environmen- 
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tal Control Pilot Plant (IECPP). Higher Particulate penetration 
from the ESP limited SO, removal by restricting the pH control 
point; this occurred when the limestone scrubber was operated 
under closed loop water management conditions. The presence of 
aluminum and fluoride was identified as the cause of these operat- 
ing problems. The aluminum is probably leached from the ash; fluo- 
ride is scrubbed from the flue gas. These control and removal prob- 
lems could be avoided by (1) operating under open loop water 
management, (2) using lime rather than limestone or (3) reducing 
particulate penetration to the scrubber. 


18114 (EPRI-CS—4918-Vol.1, pp 18.1-18.20) Kinetics of 
reaction between hydrated lime and sulfur dioxide. Daml 
A.S.; Ramanathan, K.; Harmon, D.L. (Research Triangle 
Institute, Research Triangle Park, NC). Nov 1986. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T187920193. 

In Proceedings: Sixth symposium on the transfer and utiliza- 
tion of particulate control — : Volume 1. 

e reactivity of dry hy lime with sulfur dioxide 

(SOz) determines the extent of SO. removal by dust deposits in par- 
ticulate control equipment following a spray dryer FGD system as 
well as by dried sorbent droplets in the spray dryer itself. In this 
work, the kinetics of this reaction was studied experimentally using 
a shallow bed of hydrated lime powder. Gas phase SO: concentra- 
tion, gas phase relative humidity, and lime particle size were the 
principal variables investigated in this project. The relative humidi- 
ty of the gas phase was found to have the most dominant effect on 
the nondimensionalized break through curve of SO. concentration 
in the gas phase at the outlet of the bed. The reactivity of lime 
showed a weak dependence on the gas phase relative humidity; 
however, the lime utilization dramatically increased with increasing 
relative humidity of the gas phase. The reaction kinetics was of first 
order with respect to SO2 concentration. 


18115 (EPRI-CS—4918-Vol.1, 19.1-19.12) Mini 
spray dryers for low-cost SO, ented tedine, C.B.; Sparks, 
L.E. (Environmental Protection Agency, Research Triangle 
Park, NC). Nov 1986. Research Reports Center, Box 50490, 
Palo — CA 94303. File Number T187920193. 

In Proceedings: Sixth symposium on the transfer and utiliza- 

culate control technology: Volume 1. 

‘otential retrofit SO2 control technologies have been re- 
viewed and assessed conceptually, based upon very limited pilot 
plant experience. Of the candidate retrofit control technologies for 
SO: control, a small spray dryer, coupled with an existing electro- 
static precipitator, offers promise for a cost-effective combined con- 
trol system. A small or mini spray dryer operates with a 2-3 sec 
residence time instead of 10 sec for conventional spray drying but 
has considerably less risk of failure than proposed in-duct spray 
drying schemes. At modest calcium to sulfur ratios of 1:1, 50% SO. 
removal is anticipated. Higher SO. removals of 70% or greater 
using advanced sorbents and other process concepts appear achiev- 
able. Current research at EPA facilities in the Research Triangle 
Park indicates that the mini spray dryer is a viable technology for 
applications in which moderate SO: removal might be required, 
such as potential acid deposition mitigation. It will continue to 
focus on examination of fundamental SO2 removal mechanisms and 
characterization of process options, including sorbents, mass trans- 
fer additives, slurry recycle, duct conditions, and upgrading of elec- 
trostatic precipitators to optimize the overall control of both SO: 
and particulate matter. Preliminary capital cost estimates for 200 
and 40 MW/sub e/ retrofits show significant advantages over con- 
ventional SO2 control retrofit. 
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18116 (EPRI-CS—4918-Vol.1, pp 20.1-20.12) Electro- 
static P mye ong vod performance characterization in spray 
dryer flue gas desulfurization systems. Bresowar, G.E.; Ro- 
bards, R.F.; Runyan, R.A. (Combustion Engineering, Inc., 
Birmingham, AL). Nov 1986. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T187920193. 
In Proceedings: Sixth symposium on the transfer and utiliza- 

tion of a control technology: Volume 1. 
ith the advent of potential acid rain legislation on a Feder- 
al level, along with the new EPA rulings on tall stacks for pollut- 
ant dispersion, many utilities are beginning to evaluate possible 
emissions reduction options for existing power plants. One option 
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that may be cost effective is the installation of a spray dryer ab- 
sorber (SDA) ahead of a plant’s existing electrostatic precipitator 
(ESP). In order to properly assess the impact of SDA placement 
ahead of an existing ESP, a data base is required which character- 
izes the effects due to variations in ESP design and SDA operation 
on particulate removal. In order to accumulate such a data base, 
Tennessee Valley Authority (TVA) and Combustion 

(CE) have initiated a program to study the impact of key design 
factors and parameters. The program is being carried out at TVA’s 
Shawnee Test Facility using CE’s mobile SDA and ESP pilot 
plants. Testing is focused on collecting ESP and SDA oe, 
performance data for a variety of ESP hardware 

data will be analyzed by CE in two different ways: nen 
Matts-Ohnfeldt modified Deutsch equation, and (2) the Southern 
Research computerized model. The effects of varying discharge 
electrode design, plate spacing, SCA, and SDA process conditions 
are under investigation. The program was initiated in August, 1985, 
and will conclude in June, 1986. A program plan, equipment de- 
scription, and preliminary results are described. 


18117 (EPRI-CS—4918-Vol.1, pp 21.1-21.9) Fabric filter 
Austell 


50490, Palo Alto, CA 94303. File Number 1187920193. 

In Proceedings: Sixth symposium on the transfer and utiliza- 
tion of particulate control technology: Volume 1. 

Austell Box Board Corporation, a manufacturer of paper 
board from recycled wastepaper, installed a new pulverized coal 
fired boiler and a dry FGD system in late 1982. The boiler is rated 
for 250,000 lb/hr of steam at 250 PSIG and 406°F (saturated). The 
plant fires bituminous coal with an average sulfur content of 2.2%; 
an average ash content of 14%; and an average heating value of 
12,000 Btu per pound. Emission requirements limits are 1.2 Ib SOs, 
0.7 Ib NO/sub x/ and 0.1 Ib of particulate per million Btu. The 
FGD system has been in service since March of 1983. The dry 
FGD system consists of a spray dryer followed by a fabric filter. 
The fabric filter is a Wheelabrator-Frye pulse jet unit utilizing on- 
line cleaning with a design air to cloth ratio of 4. Significant experi- 
ence with various fabrics has been gained during operation of the 
unit. The fabric filter has operated with both woven and felted fi- 
berglass bags. Tests began in February, 1985 utilizing full compart- 
ments of 4 different type felted bags. Results of these tests are pre- 
sented in the paper. Overall operating experience with the fabric 
filter as well as with the pneumatic ash conveying system serving it 
are also presented. 


18118 (EPRI-CS—4918-Vol.1, pp 22.1-22.15) Results of 
pilot scale tests of E-SOX. Sparks, L.E.; Ramsey, G.H.; Val- 
entine, R.E.; Plaks, N. (Environmental Protection Agency, 
Research Triangle Park, NC). Nov 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1187920193. 

In Proceedings: Sixth symposium on the transfer and utiliza- 
tion of particulate control technology: Volume 1. 

Research aimed at developing a low-cost retrofit system, 
called E-SOX, for combined particulate and SO2 removal is de- 
scribed. The E-SOX concept centers on recent advances in electro- 
static precipitator (ESP) technology that make it possible to reduce 
the size of the ESP necessary to meet particulate emission limita- 
tions. Results of mathematical modeling and pilot plant experiments 
on the feasibility of using the freed space for SO. removal are pre- 
sented. These results show that modest (40-65%) levels of SO: re- 
moval are possible in the freed space when lime is used as the rea- 
gent. High (90%+) levels of SO. removal are possible when 
sodium carbonate is used as the reagent. The results of data analysis 
to determine important process variables are also presented. This 
analysis shows that there is no correlation between SO2 removal 
and calcium-to-sulfur ratio once the calcium-to-sulfur ratio exceeds 
about 1.5. An analysis of the particulate collection efficiency of the 
E-SOX system shows that an E-SOX system can meet a 45 ng/J 
particulate emission standard when the SCA of the particulate col- 
lection system is about 30 s/am. 
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18119 (EPRI-CS—4918-Vol.1, pp  23.1-23.13) Re- 
searches for optimal integrated flue gas treatment. Dinelli, 
G.; Rea, M. (ENEL, Centro Ricerca Termica e Nucleare, 
Pisa, Italy). Nov 1986. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number T187920193. 

In Proceedings: Sixth symposium on the transfer and utiliza- 
tion of particulate control technology: Volume 1. 

The current status of pollutant abatement systems installed in 
power stations in Italy is presented and the future developments for 
facing the need of more energy from coal and for matching with 
more stringent air quality standards are discussed. A careful plan- 
ning for optimal integrated pollutant control is supposed necessary 
for which reliable information on current available technologies 
and on developing new ones are needed. ESPs are assumed to 
remain, at least in the near future, the most favorable choice for 
particulate abatement especially if new technologies as pulse energi- 
zation and pre-charging will confirm their benefits; special attention 
will also be devoted to available and developing DeNOx and 
DeSOx processes. The paper presents some results of the several 
research projects which are conducted in Italy in order to assess 
the performance parameters of the different technologies for the 
control of the emissions from thermal power plants and to provide 
the technical and economical information needed for an accurate 
planning both for retrofit applications and for new plants. 


18120 (EPRI-CS—4918-Vol.1, pp 24.1-24.16) Utility 
case history on firing enhanced emulsified fuel oil to reduce 
particulate and NO/sub x/ emissions. Behrens, E.S. (Fuel 
Tech Inc., Stamford, CT). Nov 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1187920193. 


In Proceedings: Sixth symposium on the transfer and utiliza- 
tion of particulate control technology: Volume 1. 

A recently completed test on 60-80 MW CE utility boiler 
firing enhanced emulsified fuel oil to demonstrate a reduction of 
particulate and NO/sub x/ emissions without costly mechanical 
modifications is described. The objective of the demonstration was 
to ensure compliance to state and federal emission standards. As a 
result of several years of basic research and development, Fuel 
Tech developed a patented enhanced emulsion technology which 
was utilized for the demonstration. This technology, coupled with 
specially engineered emulsifying equipment, accomplished a 26% 
particulate reduction and a 10 - 15% reduction in NO/sub x/. The 
following topics are discussed: boiler operating data, emission test 
data, key emulsion parameters, theory of enhanced emulsion firing, 
and economic considerations. 


18121 (EPRI-CS—4918-Vol.1, pp 25.1-25.11) Particu- 
late control devices for municipal refuse-to-energy plants. 
Kapner, M. (New York Power Authority, New York). Nov 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number TI87920193. 

In Proceedings: Sixth symposium on the transfer and utiliza- 
tion of particulate control technology: Volume 1. 

High temperature incineration followed by energy recovery 
in the form of process steam or electricity generation is becoming 
recognized as the preferred method of municipal refuse disposal for 
many communities in the US. About fifty refuse-to-energy plants 
are now in operation, and 20 more are under construction. Some of 
the existing facilities were able to comply with the Federal New 
Source Performance Standards (.08 grain per standard cubic foot of 
flue gas) without installing particulate control devices. Most of the 
planned facilities will use electrostatic precipitators. However, there 
has been a growing public concern about acid gas and organic 
compound emissions resulting from refuse incineration. Regulatory 
agencies in several states (eg. California, New Jersey, New York) 
now require the removal of hydrogen chlorides and sulfur dioxide, 
and the reduction of particulate emissions to lower levels than pre- 
viously allowed. Consequently, many planned incineration facilities 
will incorporate acid gas scrubbers upstream of the particulate con- 
trol device, and some will use fabric filters instead of ESPs. The 
particulate problems of meeting the new, more stringent emission 
control requirements imposed or refuse incineration are discussed. 
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18122 (EPRI-CS—4918-Vol.1, pp 26.1-26.15) ——— 
control device for micronic and submicronic 
acidic gas control, Ewan, T.K.; Holland, O.L. (Hy eso thera 
Systems, Inc., Lone Star, TX). Nov 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1187920193. 

In Proceedings: Sixth symposium on the transfer and utiliza- 
tion of — control technology: Volume 1. 

Lone Star Steel Company has developed a family of free-jet 
wet scrubbers which have been proven in over a decade of oper- 
ation in the steel, chemical, and wood product industries. Other 
successful installations include nuclear vitrification, hazardous and 
municipal wastes. These free-jet scrubbers remove submicronic and 
micronic particulate and toxic fumes to better than 99% efficiency. 
This has been well documented by tests sponsored and monitored 
by EPA and other federal as well as state regulatory agencies. In- 
cineration, the now accepted method for disposal of hazardous 
waste, is used for disposal of hazardous waste generated by govern- 
ment and industrial processes. Temperatures in the range of 1800 to 
2000 degrees Fahrenheit are required to destruct the wastes to the 
99.99% levels required by EPA. This creates particulates and toxic 
fumes (such as HCl) that are submicronic and therefore very diffi- 
cult to capture in conventional gas cleaning equipment. The suc- 
cessful installation of Hydro-Sonic equipment on incineration proc- 
esses is discussed. 


18123 (EPRI-CS—4918-Vol.2, pp 1.1-1.17) Hot precipi- 
tators and duct design considerations. Werhane, J.A.; Doran, 
W.G.; Zaben, O. (Sargent & Lundy, Chicago, IL). Nov 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T187920154. (CONF-860213—Vol.2). 
From 6. symposium on the transfer and utilization of 
late control technology; New Orleans, LA, USA (25 ps 1986). 
Many utilities have experienced operating and 
problems with hot precipitators installed on units firing western 
coals. This paper will discuss the remedies available and their effec- 
tiveness. Emphasis will be placed on design considerations and the 
costs associated with the more effective remedies. Remedies dis- 
cussed will include repairs and modifications to the existing precipi- 
tator/ductwork, conversion of the existing collection equipment 
from hot to cold side operation, and abandonment of existing equip- 
ment in favor of new precipitators or baghouses. 


18124 (EPRI-CS—4918-Vol.2, pp 2.1-2.11) Consider- 
ations for the cyclic operation of hot-side electrostatic preci- 
pitators. Southworth, F.C.; Miller, R.K.; Altin, C.A. 
(Dayton Power & Light Co., OH). Nov 1986. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T187920154. (CONF-860213—Vol.2). 

From 6. symposium on the transfer and utilization of particu- 
late control technology; New Orleans, LA, USA (25 Feb 1986). 

Changing and shifting load demands have required electric 
utilities to reevaluate the mix of base-loaded, cycling and peaking 
units within their systems. This reevaluation can result in convert- 
ing base-loaded units into cyclic operation and has resulted in the 
design of new units specifically for cyclic duty. Cyclic operation 
requires that special attention be given to the design and operation- 
al aspects of electrostatic precipitators in order to achieve compli- 
ance with environmental regulations. This paper discusses those 
design and operational aspects which must be considered for hot- 
side electrostatic precipitators. Specifically, start-up and shutdown 
procedures, structural features, cyclic automatic voltage controllers, 
and rapper flexibility are addressed. 


of electrostatic precipitator 
nologies. Dalmon, J.; Dalton, G.L.; Hansen, R.S. (Electrici- 
ty Supply Commission, Johannesburg, South Africa). Nov 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number TI87920154. (CONF-860213—Vol.2). 
From 6. symposium on the transfer and utilization of particu- 
late control a ee: New Orleans, LA, USA (25 Feb 1986). 
into electrostatic precipitator performance 
enhancement methods have been conducted on the highly resistive 
ashes resulting from the low sulfur, high ash coals burned in South 
African power stations. Gas conditioning with sulfur trioxide, am- 


18125 (EPRI-CS—4918-Vol.2, pp 3.1-3.16) Comparison 
performance enhancement tech- 
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monia and triethylamine, as well as high voltage pulsing and micro- 
processor control have been examined. It is concluded that gas con- 
ditioning is capable of reducing emissions by more than 80%, high 
voltage pulsing by between 25% and 52% and microprocessors by 
up to 26%. In terms of migration velocity enhancement it was 
found that with gas conditioning and high voltage pulsing the 
lower the baseline efficiency the greater the enhancement, while no 
such dependency was apparent with microprocessors. 


18126 (EPRI-CS—4918-Vol.2, pp 4.1-4.14) Baltimore 
ectric experience with combined SO;/NHs injection 
improvement. Cummings, W.E. 
5 Reamy, W.H. (Wahlco, Inc., Santa Ana, CA). Nov 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T187920154. (CONF-860213—Vol.2). 
From 6. symposium on the transfer and utilization of particu- 
late control technology; New Orleans, LA, USA (25 Feb 1986). 
Unit 3 of the H.A. Wagner Station built in 1966, is rated at 
330 Mw gross, with a marginally sized electrostatic precipitator. 
When burning Eastern US low sulfur coal, following a balanced 
draft conversion, a major load reduction was necessary to meet 
particulate emission limits. This paper describes the precipitator ef- 
ficiency improvement obtained with sulfur trioxide alone, and with 
the subsequent highly effective addition of ammonia into the flue 
gas. 


18127 (EPRI-CS—4918-Vol.2, pp 5.1-5.18) Design meth- 
odology for optimized water conditioning of high resistivity 
fly ash, Frisch, N.W.; Hartshorn, W.T. (N.W. Frisch Asso- 
ciates, Inc., Kingston, NJ). Nov 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1187920154. (CONF-860213—Vol.2). 

From 6. symposium on the transfer and utilization of particu- 
late control en New Orleans, LA, USA (25 Feb 1986). 

A review of the literature on the effect of vapor phase mois- 
ture and temperature on the resistivity of particulate matter was 
made. Emphasis was directed to fly ash systems at temperature 
levels in the range of 125 to 200°C. The sensitivity of ash resistivity 
to temperature and moisture was indicated for several sets of ashes 
and operating conditions. The general behavior of fly ashes was 
quantified in a design method which permits one to estimate the 
level of water injection required to achieve a desired reduction of 
resistivity. Performance benefits achievable by this technology may 
be directly estimated for an existing precipitator system. Hardware 
considerations were discussed. The design method permits one to 
configure a nozzle system to attain complete, efficient and reliable 
humidification of gas streams in existing compact duct systems. Ex- 
amples are given of the level of benefits possible with this technolo- 
gy and also estimates of associated costs. 


18128 (EPRI-CS—4918-Vol.2, pp 6.1-6.16) New chemi- 
cal conditioner together with good operations and mainte- 
nance program management helps meet emissions objectives. 
Sinha, R.K. (Calgon Corp., Pittsburgh, PA). Nov 1986. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T187920154. (CONF-860213—Vol.2). 

From 6. symposium on the transfer and utilization of particu- 
late control technology; New Orleans, LA, USA (25 Feb 1986). 

Chemical conditioning of fly ash remain a viable option to 
meet emissions objectives on coal fired boilers. However, chemical 
conditioners that are designed to lower the fly ash resistivity and 
make minor improvements in its cohesivity do not work well when 
the carbon content exceeds 12%. A new chemical conditioner that 
helps the fly ash retain the naturally present sulfur trioxide and 
moisture in the combustion gases has shown excellent results. Data 
will be presented that show how treatment with Calgon conditioner 
in conjunction with improved operation and maintenance helped 
further enhance the performance of recently rehabilitated electro- 
static precipitators. Treatment with this chemical has shown that 
the mass emissions can be lowered from 0.4 Ib/MM Btu to 0.07 Ib/ 
MM Btu and the opacity can be lowered from above 20% to less 
than 5%. The Calgon conditioner has been shown to work effec- 
tively on coals containing less than 1% sulfur in pulverized firing as 
well, but the discussions in this paper are restricted to a stoker op- 
eration in which the fly ash contained more than 30% unburned 
carbon and the coal contained about 2% sulfur. 
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18129 (EPRI-CS—4918-Vol.2, pp 7.1-7.23) Evaluation 
of broad and narrow pulse energization of a cold-side electro- 
static precipitator. Osmers, H.R.; — D.J. (Chemical 
Engineering & Policy Analyses, Rochester, NY). Nov 1986. 
Research R Center, Box 50490, Palo Alto, CA 94303. 
File Number T187920154. (CONF-860213—Vol.2). 

From 6. symposium on the transfer and utilization of particu- 
late control technology; New Orleans, LA, USA (25 Feb 1986). 

The effectiveness of broad (about one millisecond) 
narrow (about one microsecond) pulse energization of a full-scale 
precipitator is presented based on two eight-week process test peri- 
ods involving use of four coals with sulfur contents ranging from 
1% to 3%, and fly ash resistivities in the range of 10*° to 107° ohm- 
cm. The process tests were conducted on a coal-fired boiler with 
normal maximum operating load of 80 MW and a precipitator with 
a total of 32,000 ft? of plate area in three identical electric sections 
with a specific collection area of 128 ft?/1000 acfm. Different com- 
binations of the inlet, center and discharge sections of the precipita- 
tor were pulsed. Data acquisition included intensive gas stream test- 
ing upstream and downstream of the precipitator, continuous opaci- 
ty monitoring and analysis by computer, resistivity determination, 
coal and fly ash analyses, energy consumption, and particle size dis- 
tribution determination. The latter include those particles smaller 
than one micron, the size range most important in human health ef- 
fects. The effect of short-term, temporary cessation of conventional 
powering of the precipitator was also explored and found to be 
pronounced, with potentially large significance for precipitator op- 
erations under broad circumstances. 


18130 (EPRI-CS—4918-Vol.2, pp 8.1-8.19) Full scale 
demonstration results of electrostatic precipitator pulse ener- 
gization. Lugar, T.W.; Friday, J.M. (General Electric Co., 
Lebanon, PA). Nov 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1187920154. 
(CONF-860213—Vol.2). 

From 6. symposium on the transfer and utilization of particu- 
late control technology; New Orleans, LA, USA (25 Feb 1986). 

General Electric has developed a commercially available 
electrostatic precipitator pulse energization system which can pro- 
vide improved precipitator performance particularly on high resis- 
tivity flyash applications. Pulse energization is a modification to a 
conventional precipitator power supply output whereby short (mi- 
croseconds) high voltage pulses are superimposed on the existing 
precipitator power supply DC output. Presented in this paper are 
results and characterization of pulse energization upon precipitator 
performance from full scale applications which utilized a mobile 
pulser demonstration system. Improved precipitator performance 
and simultaneous energy savings are described. This technology 
can be applied to electrostatic precipitators to enhance performance 
which may have degraded due to the burning of low sulfur coal or 
other factors. This technology will have major application to utility 
units affected by stack height or potential acid rain regulations who 
elect to comply through coal switching. 


18131 (EPRI-CS—4918-Vol.2, pp 9.1-9.22) Field evalua- 
under 


tion of pulse energization different operating condi- 
tions. Masuda, S.; Hosokawa, S. (Univ. of Tokyo, Japan). 
Nov 1986. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number 1187920154. (CONF-860213— 
Vol.2). 

From 6. symposium on the transfer and utilization of particu- 
late control technology; New Orleans, LA, USA (25 Feb 1986). 

A series of field tests to evaluate pulse energization of elec- 
trostatic precipitators were made using Direct-Coupled Submicrose- 
cond Pulser at three different plants: a pilot ESP combined with a 
coal-burning combustion rig, an ESP-type precharging section of 
an electrostatically augmented granular bed filter installed at a 
wooden-chip burning boiler, and an ESP installed at a glass melting 
furnace comprising 3 series collection fields where the first and the 
second fields were pulse-energized. The pulse-energized collection 
area of these test ESP’s was F = 5.57 m?, 117 m?, and 1522.4 m3, 
respectively. A great improvement was achieved in the first test for 
the coal flyash with the resistivity of 2 x 10'* ohm-cm, where its 
collection efficiency was raised from 84.2% under dc energization 
causing severe severe back corona up to more than 99.0% by pulse 
energization causing severe back corona up to more than 99.0% by 
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pulse energization of this particular mode. Even in a lower resistivi- 
ty level of 10?°-107! ohm-cm, pulse energization improved the col- 
lection efficiency. In the second test, the wooden-chip burning 
boiler produced a large amount of unburnt carbon soot due to in- 
complete combustion. In the third test, the dust resistivity was at an 
extremely high level close to 10’* ohm-cm, and even by pulse ener- 
gization back corona could not be removed, with very little im- 
provement in the collection performance. It was only concluded 
that performance enhancement by pulse energization is possible 
only in the case where the cause of the trouble is restricted to a 
high dust resistivity but not exceeding say 10** ohm-cm. In the case 
when the dust surface loading is large, the problem of corona 
quenching arises after back corona was removed. It was also con- 
firmed that the energy saving effect is another big advantage of 
pulse energization. 


18132 (EPRI-CS—4918-Vol.2, pp 10.1-10.15) Long-term 
experience with pulsed energization of ESP’s at a Danish 
power station. Porle, K.; Karlsson, R.; Kirkegaard, B. 
(Flaekt Industri, Vaexjoe, Sweden). Nov 1986. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number TI87920154. (CONF-860213—Vol.2). 

From 6. symposium on the transfer and utilization of particu- 
late control technology; New Orleans, LA, USA (25 Feb 1986). 

Ensted Power Station fires various types of imported coal. 
Experience gained since 1983 from pulsed energization of the 
plant's electrostatic precipitators has confirmed the previously doc- 
umented advantages offered by pulsing. Ensted’s 75 MW boilers 
have ESP’s equipped with microsecond pulsed T/R sets. These 
units, which operate on the basis of the Multipulse Concept (MPC), 
decrease outlet emissions by two thirds for high resistivity fly ash. 
The MPC units have operated trouble-free since their installation. 
The ESP’s for the plant's 630-MW boiler are sized with an SCA of 
82 m?/m*/s, or 420 ft?/1000 acfm, and was equipped with Flaekt 
Electrostatic Precipitator Management Systems (EPMS) in 1983. 
The EPMS incorporates Flaekt’s Semipulse Concept (SPC), gener- 
ating millisecond pulses. In addition to 80-percent power savings, 
the EPMS reduces emissions to less than 50 mg/m* NTP for low 
sulfur (0.5%), low sodium (0.1%) and low iron (1.5%) coals. A 
data acquisition system was installed to monitor ESP performance. 
The system supervises 300 variables and continuously calculates 
and stores 400 values 15 times per hour. It facilitates real time 
access to data and is used for statistical evaluations of ESP per- 
formance. This paper describes the equipment, the two pulsing con- 
cepts and the results obtained when firing various imported coals. 
Results are also reported on the influence of gas temperature and 
ammonia conditioning in combination with pulsing. 


18133 (EPRI-CS—4918-Vol.2, pp 11.1-11.16) Improved 
model for predicting fly ash resistivity. Bickelhaupt, R.E.; 
Sparks, L.E. (Bickelhaupt Associates, Inc., Carbondale, IL). 
Nov 1986. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number TI87920154. (CONF-860213— 
Vol.2). 

From 6. symposium on the transfer and utilization of particu- 
late control technology; New Orleans, LA, USA (25 Feb 1986). 

Research has been conducted to improve and extend the ca- 
pabilities of a technique for predicting fly ash resistivity from the 
ultimate coal analysis and the coal ash composition. Emphasis was 
placed on determining the quantitative effect of adsorbed sulfuric 
acid vapor on resistivity. Ten fly ash samples were used to have 
available a reasonable spectrum of ash composition. Resistivity was 
determined as a function of temperature in air environments con- 
taining 5% and 10% water. Isothermal resistivity measurements 
were made for each ash at three temperature levels using three con- 
centrations of sulfur trioxide. With respect to resistivity predictions 
for conditions not including sulfur trioxide, the present data did not 
suggest any modification of the original resistivity predictive 
model. However, the much larger and improved data base recently 
acquired with respect to environments containing sulfur trioxide 
has required a new approach for predicting this effect. This paper 
presents these data and illustrates an improved model for the resis- 
tivity prediction. 
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18134 (EPRI-CS—4918-Vol.2, pp 12.1-12.19) Selected 
review of critical parameters and formulae for design and per- 
formance evaluation of electrostatic precipitators. Hall, H.J. 
(H.J. Hall Associates, Inc., Princeton, NJ). Nov 1986. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T187920154. (CONF-860213—Vol.2). 

From 6. symposium on the transfer and utilization of 
late control technology; New Orleans, LA, USA (25 Feb 1986). 

It is necessary to apply effective and practical parameters, 
formulae and techniques in the design and performance evaluation 
of electrostatic precipitators. This is especially critical in today’s 
climate requiring very high efficiencies and reliability at optimum 
size and cost with emphasis on fine particle collection and low 
stack opacities. The coordinated assembly of some of the more im- 
portant relationships, esoteric factors, techniques and their applica- 
tion is the purpose of this paper. The contents should be of special 
use to those engaged in research, design, application, operation and 
upgrading, as well as to those interested in the quantitative proposal 
evaluation and in the use of advanced technologies in the precipita- — 
tion process. It is often said that ESP design is a judicious blend of 
science and art; or perhaps better, mainly sound science tempered 
by wide and esoteric experience among the many and varied appli- 
cation and process conditions extant in the field. There are areas of 
knowledge yet unrevealed and unexplored, but they are still learn- 
ing new scientific things about this old and venerable art. 


18135 (EPRI-CS—4918-Vol.2, pp 13.1-13. 2 a 
cold-side precipitator performance based upon coal 
chemistry. Horney, F.A.; Belba, V.H. (Stearns Cuuaietle 
Corp., Denver, CO). Nov 1986. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number TI87920154. 
(CONF-860213—Vol.2). 

From 6. symposium on the transfer and utilization of particu- 
late control technology; New Orleans, LA, USA (25 Feb 1986). 

Electrostatic precipitator performance with respect to the 
collection of fly ash from pulverized coal-fired combustion is de- 
pendent upon flue gas and ash properties. An empirical model has 
been developed by the correlation of a large data base of precipita- 
tor efficiency tests with coal and ash chemical analyses of coal sam- 
ples taken concurrently with the tests. This model is described in 
this paper. The model relates cold-side precipitator performance to 
one performance parameters, rather than the two variables (omega/ 
sub k/ and k) required for the solution of the currently popular 
Modified Deutsch-Anderson equation. The precipitator perform- 
ance parameter is determined from coal and ash analyses without 
direct consideration of ash resistivity or particle size distribution. 
The only constituents which determine the performance parameter 
are the amount of moisture, hydrogen, ash and sulfur in the coal 
and the amount of sodium, iron, potassium, calcium and magnesium 
in the ash. Flue gas temperature is not directly considered in this 
model and has been found to have little significance in sizing preci- 
pitators for normal cold-side precipitator temperature ranges. 


18136 (EPRI-CS—4918-Vol.2, pp 14.1-14.14.10) Ap- 
characteristi: 


proximate method to calculate ics of contaminat- 
ed-wire and stri-discharge electrodes. McLean, K.J.; Sparks, 
L.E.; Ramsey, G.H. (Univ. of Wollongong, Australia). Nov 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number TI87920154. (CONF-860213—Vol.2). 

From 6. symposium on the transfer and utilization of particu- 
late control technology; New Orleans, LA, USA (25 Feb 1986). 

A new method has been developed to calculate the voltage- 
current characteristics and current density distribution for contami- 
nated-wire and strip-discharge electrodes. The method is based on 
the characteristics of the individual tuft discharges which have the 
same Warburg law and current density distribution as the needle- 
plane geometry except that part of the pattern is truncated by the 
discharge electrode shape and the proximity of other discharges. 
These effects are examined experimentally and expressions found 
for the truncation loci. The technique is then applied to a contami- 
nated-wire electrode and to a scallop-strip rigid-discharge electrode 
and the calculated and experimental results compared. 
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18137 (EPRI-CS—4918-Vol.2, pp 15.1-15.14) Pilot-scale 
evaluation of ESP wide plate Altman, R.F.; Land- 
ham, E.C. Jr.; DuBard, J.L.; Wheeler, H.L. (Electric Power 
Research Institute, Chattanooga, TN). Nov 1986. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T187920154. (CONF-860213—Vol.2). 

From 6. symposium on the transfer and utilization of particu- 
late control technology; New Orleans, LA, USA (25 Feb 19 

A 1 MW pilot-scale ESP at the EPRI Arapahoe Test acili- 
ty was operated with four different plate spacings in the range of 
230 mm (9 inches) to 560 mm (22 inches). The tests were conduct- 
ed with nominal gas flows of 1.65 m*/s (3500 acfm) and 2.25 m*/s 
(4800 acfm) and fly ash resistivities in the range of 10° to 10% 
ohm-cm. Total mass concentration and particle size distribution 
measurements indicated that the ESP collection efficiency was rela- 
tively insensitive to increases in plate spacing up to 460 mm (18 
inches) as the spark-limited operating voltages increased roughly in 
proportion to the plate spacing. At the widest plate spacing, the 
ESP performance deteriorated. Final results of the project are sum- 
marized in this paper. 


18138 (EPRI-CS—4918-Vol.2, pp 16.1-16.15) Pilot-scale 
evaluation of ESP intermittent energization. Landham, E.C. 
Jr.; DuBard, J.L.; Piulle, W.; Rettenmaier, L.F. (Southern 
Research Institute, Bi AL). Nov 1986. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T187920154. (CONF-860213—Vol.2). 

From 6. symposium on the transfer and utilization of particu- 
late control technology; New Orleans, LA, USA (25 Feb 1986). 

ESP transformer-rectifier controls which have the capability 
of intermittent energization were evaluated on the EPRI one-mega- 
watt pilot-scale precipitator at the Arapahoe Test Facility. The 
commercially available system evaluated for this project can 
produce either normal energization (full-wave rectified DC) or can 
block and pass any combination of half-cycles. Results presented in 
this paper indicate that intermittent energization can maintain, or 
under certain conditions improve, ESP collection performance 
while significantly reducing transformer-rectifier power consump- 
tion. Direct comparison was made between the performance of a 
true pulser system and the intermittent energization system. 


18139 (EPRI-CS—4918-Vol.2, pp 17.1-17.15) Operating 
results of moving electrode type electrostatic precipitators for 
coal-fired boilers. Asano, H.; Yabuta, H.; Ohtsuka, M. (Hita- 
chi Plant Engineering & Construction Co., Ltd., Tokyo, 
Japan). Nov 1986. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number T187920154. (CONF- 
860213—Vol.2). 

From 6. symposium on the transfer and utilization of particu- 
late control technology; New Orleans, LA, USA (25 Feb 1986). 

The moving electrode type electrostatic precipitators Ps) 
which show the great effect in precipitation of high electrical resis- 
tivity dust or fine dust, have been applied for ten coal-fired boilers. 
To comply with the specific requirements of the customers, that is, 
an optimum ESP effective for flyash having high electrical resistivi- 
ty in a range of 10’° to 10'* ohm-cm produced by burning overseas 
coal, the moving electrode type ESP has a chance for showing its 
superior properties. The first moving electrode type ESP for coal- 
fired boiler was installed at Tokuyama Soda Industry Co., Ltd. in 
1981, and has been operating for four and a half years. Thereafter, 
the moving electrode type ESP was applied to Mizushima Power 
Station of Chugoku Electric Power Co., Inc. as a first ESP for the 
utility boiler in 1984, and proves its reliability and high perform- 
ance. 


18140 (EPRI-CS—4918-Vol.2, pp 18.1-18.12) Medium- 
sulfur coal and fly ash resistivity. Harrison, W.A.; Nichol- 
son, J.K.; DuBard, J.L.; Carlton, J.D.; Sparks, L. E. (South- 
ern Co. ‘Services, Inc., ” Birmin, , AL). Nov 1986. Re- 
search Reports Center, Box 50490, "Palo Alto, CA 94303. 
File Number T187920154. (CONF-860213—Vol.2). 

From 6. symposium on the transfer and utilization of particu- 
late control technology; New Orleans, LA, USA (25 Feb 1986). 

Electric generating plants burning medium-sulfur coal need a 
way to predict when ESP performance will be limited by high re- 
sistivity of the collected fly ash. The main uncertainty in mathemat- 
ical predictions of fly ash resistivity lies in the marginal effect of 
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SOs vapor naturally occurring in the flue gas. This paper describes 
a project to expand the data base of SOs/SO2 concentrations, in 
situ fly ash resistivities, and electrical operating points measured in 
operating utility fly ash precipitators. Recent data are presented. In 
situ resistivity data are compared with laboratory measurements 
and mathematical predictions. 


18141 (EPRI-CS—4918-Vol.2, pp 19.1-19.16) Effect of 
high mass loading on fly ash Faulkner, M.G.; 
DuBard, J.L.; Sparks, L.E. (Southern Research Institute, 
Birmingham, AL). Nov 1986. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number 1187920154. 
(CONF-860213—Vol.2). 

From 6. symposium on the transfer and utilization of particu- 
late control technology; New Orleans, LA, USA (25 Feb 1986). 

Dry sorbent injection techniques for SO2 control are expect- 
ed to increase the fine particle concentration in the flue gas. In 
order to study the effects of increased space charge, a laboratory 
ESP has been modified so that the plate current may be measured 
in small increments along its length and recorded by a computer 
data acquisition system. This ESP was used with flue gas generated 
by the SRI 300 kW (10° Btu/h) coal combustion facility. Current 
distribution data were taken with flue gas containing fly ash, fly ash 
and hydrated lime, and an ammonium sulfate fume. These data 
show the development of corona suppression and back corona. The 
data are being used to improve the particle charging and collecting 
calculations in the EPA/SRI ESP Model. 


18142 (EPRI-CS—4918-Vol.2, pp 20.1-20.15) Effective 
dielectric constant of fly ash. Young, R.P.; a, 3.L.; 
Sparks, L.E. (Southern Research Institute, Birmingham, 
AL). Nov 1986. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1187920154. (CONF- 
860213—Vol.2). 

From 6. symposium on the transfer and utilization of particu- 
late control technology; New Orleans, LA, USA (25 Feb 1986). 

The electrical breakdown of a fly ash layer usually occurs at 
average electric fields which appear to be too small to produce the 
breakdown. AC dielectric measurements performed on a fly ash 
layer, in conjunction with the theory of Debye, can be used to de- 
termine an effective static dielectric constant at a given tempera- 
ture. Using this dielectric constant in an expression for the local 
electric field which combines the effects of dielectric polarization 
and space charge in the layer, enhanced values of the local electric 
field are obtained which are sufficiently large to produce break- 
down in the relatively large, gas-filled voids between particles. The 
effect of temperature and layer thickness on the onset of electrical 
breakdown within the fly ash can also be explained by the depend- 
ence of the effective dielectric constant on these parameters. 


18143 (EPRI-CS—4918-Vol.2, pp 21.1-21.12) Diagnostic 
technology of precipitator operation. Masuda, S.; Itagaki, T.; 
Hosokawa, S. (Univ. of Tokyo, Japan). Nov 1986. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T187920154. (CONF-860213—Vol.2). 

From 6. symposium on the transfer and utilization of particu- 
late control technology; New Orleans, LA, USA (25 Feb 1986). 

The importance of in-situ diagnosis of operating variables de- 
termining performance of electrostatic precipitators has been recog- 
nized. An on-line bipolar current probe and an on-line dust surface 
loading meter have been developed and modified to be suited for 
the fields tests. The former is used to measure the back corona se- 
verity and the latter provides an information on the space charge 
effect. When they are used together with the conventional instru- 
ments such as a dust resistivity meter, a continuous dust monitor, 
an image intensifier, and so on, better understanding of precipitation 
variables known and unknown, is expected to be in their hand. 


18144 (EPRI-CS—4918-Vol.2, pp 22.1-22.14) Electro- 
static precipitator power measurements. Gelfand, P.; Land- 
ham, E.C. Jr.; Rettenmaier, L.F. (P. Gelfand Associates, 
Trumbull, CT). Nov 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T187920154. 
(CONF-860213—Vol.2). 

From 6. symposium on the transfer and utilization of particu- 
late control technology; New Orleans, LA, USA (25 Feb 1986). 
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Modern electrostatic precipitators consume large amounts of 
power to achieve the collection efficiency needed to meet today's 
stringent environmental regulations. An Electric Power Research 
Institute project is aimed at making significant reductions in precip- 
itator energy use through a process referred to as intermittent ener- 
gization. Evaluation of the process requires precise measurement of 
the power consumed by the precipitator’s transformer-rectifiers. 
The application of silicon-controlled rectifiers as high speed, low 
voltage regulating circuits provide a unique set of AC and DC 
waveforms making accurate measurement of energy and power dif- 
ficult. The intermittent energization process further compounds this 
problem. This paper discusses the measurement of AC and DC 
waveforms, energy, and power in a pilot-scale ESP. 


18145 (EPRI-CS—4918-Vol.2, pp 23.1-23.8) ESP energy 
management and optimization of collection efficiency. 
Borowy, B.; McLauchlin, M.; Frazier, W.F. (Virginia 
Power, Richmond). Nov 1986. Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T1I87920154. 
(CONF-860213—Vol.2). 

From 6. symposium on the transfer and utilization of particu- 
late control technology; New Orleans, LA, USA (25 Feb 1986). 

Experience in energy management and efficiency improve- 
ment through reduced voltage (KV) operation of ESPs with design 
specific collection areas (SCA’s) of 280 to 660 ft?/1000 ACFM is 
related. Up to 90% energy savings and increased collection effi- 
ciency were achieved without a central energy management 
system. Opacity was used as a guide to adjust power supplies at 
lower levels. EPA Method 5 or 17 was used to determine the mass 
emission rate at each level. Several units in the system were adjust- 
ed with varying degrees of success. A curve was plotted to show 
power input versus mass emission rate and based on the curve the 
operating parameters were set for each ESP tested. 


18146 (EPRI-CS—4918-Vol.2, pp 24.1-24.14) Evaluation 
of tests and the economic implications of power reduction of 
electrostatic precipitators. Lueckenotte, D.L.; Kunzweiler, 
V.L. (Burns & McDonnell Engineering Co., Kansas City, 
MO). Nov 1986. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1187920154. (CONF- 
860213—Vol.2). 

From 6. symposium on the transfer and utilization of particu- 
late control technology; New Orleans, LA, USA (25 Feb 1986). 

The test results and economics leading to the consideration 
of a system for the automatic reduction of power consumption on a 
high-efficiency electrostatic precipitator are discussed. The results 
of a series of load tests that were run are examined. The test results 
and their implications, and the use of the Southern Research 
Institute's precipitator program in this evaluation are discussed. The 
economic evaluation of the power saving device is covered through 
the analysis of tests results. 


18147 (EPRI-CS—4918-Vol.2, pp 25.1-25.15) First utili- 
ty application of a new microprocessor-based distributed con- 
trol system for electrostatic precipitators. Gawreluk, G.R.; 
Barav, M.; Coco, S.R. (Research-Control, Inc., Somerville, 
NJ). Nov 1986. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1187920154. (CONF- 
860213—Vol.2). 

From 6. symposium on the transfer and utilization of particu- 
late control technology; New Orleans, LA, USA (25 Feb 1986). 

A state-of-the-art system for controlling energization equip- 
ment, rappers, and auxiliary equipment for electrostatic precipita- 
tors is described. The various elements of the distributed control 
system are discussed with emphasis being placed on hardware con- 
figuration, operator interface and control strategies. Specific atten- 
tion is paid to the role of a central control and the attendant bene- 
fits of the graphic displays and the reports. Finally, the actual appli- 
cation of this control approach to a precipitator installation at As- 
sociated Electric's Thomas Hill plant is discussed. The discussion 
centers around actual operating experience to date and specific ben- 
efits derived including lower power consumption and improved 
control capability. 
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18148 (EPRI-CS—4918-Vol.2, pp 26.1-26.12) Power 
consumption of opacity feedback controlled electrostatic pre- 
cipitator transformer-rectifiers. Roosma, J.J.; Howard, J.B. 
(General Electric Environmental Services, Inc., Lebanon, 
PA). Nov 1986. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1187920154. (CONF- 
860213—Vol.2). 

From 6. symposium on the transfer and utilization of particu- 
late control technology; New Orleans, LA, USA (25 Feb 1986). 

A series of comparison tests were performed from Septem- 
ber 1984 through January 1985 on Unit #2 at the Alabama Electric 
Cooperative, Inc., Tombigbee Power Plant in Leroy, Alabama. The 
purpose of these tests was to evaluate the performance of an Opaci- 
ty Feedback Controller (OFCON) which was interfaced with the 
electrostatic precipitator’s transformer-rectifier control cabinets. 
Under varying load conditions, power levels of the transformer-rec- 
tifier (T-R) sets were automatically controlled based on the outlet 
opacity readings. Overall power consumption of the T-R sets was 
monitored with and alternatively without the opacity feedback con- 
trol system in operation. The results of the tests clearly demonstrat- 
ed that significant energy savings may be realized by automatically 
controlling power as a function of opacity levels during varying 
operating conditions. 


18149 (EPRI-CS—4918-Vol.2, pp 27.1-27.13) Electric 
field measurements in an operating precipitator. DuBard, 
J.L.; Landham, E.C. Jr.; Altman, R.F. (Southern Research 
Institute, Birmingham, AL). Nov 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1187920154. (CONF-860213—Vol.2). 

From 6. symposium on the transfer and utilization of particu- 
late control technology; New Orleans, LA, USA (25 Feb 1986). 

A dynamic potential probe has been used to measure the in- 
terelectrode electric field in the hot, dirty flue gas of a fly ash pre- 
cipitator. The probe was installed in the outlet field of a 1 MW 
pilot ESP at the EPRI Arapahoe Test Facility. Measurements were 
conducted at four different plate spacings in the range of 230 mm 
(9 inches) to 560 mm (22 inches) with low-resistivity fly ash. Com- 
parisons of probe data under different precipitator operating condi- 
tions show the relative contributions to the local electric field from 
the applied high voltage, 30 kV to 70 kV, the molecular ions from 
the corona discharge, and the charged fly ash particles entrained in 
the gas stream. 


18150 (EPRI-CS—4918-Vol.2, pp 28.1-28.30) Finite-dif- 
fusivity effects in single-stage precipitators: theory and exper- 
iment. Self, S.A.; Mitchner, M.; Choi, D.; Kihm, K.; Leach, 
R. (Stanford Univ., CA). Nov 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1187920154. (CONF-860213—Vol.2). 

From 6. symposium on the transfer and utilization of particu- 
late control technology; New Orleans, LA, USA (25 Feb 1986). 

Evidence is presented for the necessity of replacing the infi- 
nite-diffusivity Deutsch model for particle transport by a finite-dif- 
fusivity model in theoretical descriptions or computational codes 
for evaluating and predicting precipitator performance. Measure- 
ments of fractional efficiency in a single-stage laboratory-scale pre- 
cipitator, as a function of particle diameter, flow velocity and elec- 
trical conditions, are reported. These measurements are reduced 
and interpreted in terms of a uniform, finite-diffusivity model. Ef- 
fective values of migration velocity and turbulent diffusivity, as a 
function of flow velocity and electrical conditions are inferred. The 
implications for the design of higher performance precipitators are 
discussed. 


18151 (EPRI-CS—4918-Vol.2, pp 29.1-29.13) Three-di- 
mensional calculations of negative tuft corona. Owen, M.K.; 
Yamamoto, T.; Lawless, P.A.; Sparks, L.E. (Research Tri- 
angle Institute, Research Triangle Park, NC). Nov 1986. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T1I87920154. (CONF-860213—Vol.2). 

From 6. symposium on the transfer and utilization of particu- 
late control technology; New Orleans, LA, USA (25 Feb 1986). 

Numerical simulation of the voltage, current density, and 
electric field distributions associated with negative tuft corona on 
smooth wires has been performed. Although precise boundary con- 





ditions for describing the tuft are not available, realistic values for 
voltage and current from a single tuft are used. The calculated re- 
sults agree well with the experimental measurements, giving confi- 
dence in the predicted values for ionic density and electric field, 
which are otherwise difficult to obtain. A visual presentation of the 
results shows some striking features of the structure surrounding 
the negative tuft. 


18152 (EPRI-CS—4918-Vol.2, pp 30.1-30.17) Simulation 
of corona under practical precipitator conditions. 
Gallimberti, I. (Istituto di Elettrotecnica ed Elettronica, 
Padova, Italy). Nov 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number 1187920154. 
(CONF-860213—Vol.2). 

From 6. symposium on the transfer and utilization of 
late control technology; New Orleans, LA, USA (25 Feb 1986). 

Importance advancements in the simulation of positive 
corona discharges have been recently realized, in the studies of air 
and SFe spark breakdown. At Padova University a computer pro- 
gram has been developed for the simulation of filamentary streamer 
discharges, based on the iterative simultaneous solution of continui- 
ty equations for electrons and ions and of Poisson equation. This 
program has been adapted for the simulation of positive and nega- 
tive pulse coronas, and used to a tentative modelling of streamers 
under precipitator practical conditions (taking into account non uni- 
form field distribution, gas composition, temperature, etc.). The re- 
sults of these simulations are discussed in comparison with other 
models which do not take into account the filamentary structure of 
the individual discharges and the particular composition of the ESP 


(EPRI-CS—4918-Vol.2, pp 31.1-31.12) Electrical 
characteristics of back corona. McLean, K.J.; Sparks, L.E.; 
Ramsey, G.H. (Univ. of Wollongong, Australia). Nov 1986. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T187920154. (CONF-860213—Vol.2). 

From 6. symposium on the transfer and utilization of particu- 
late control technology; New Orleans, LA, USA (25 Feb 1986). 

Back corona in the laboratory is modelled using compacted 
layers of flyash, a matrix of holes in a non-porous insulating sheet, 
and a mini-needle projecting from the plate electrode. The voltage- 
current, current density distribution, voltage onset, and sparkover 
characteristics are measured for each of these models and compared 
with each other. The formation of back corona is very dependent 
on the dust layer thickness. Thin layers produce a close matrix of 
back corona discharges generating a large positive ion current flow 
but not affecting the sparkover voltage. Thick layers produce a few 
back corona discharges which appear to form streamers that signifi- 
cantly reduce the sparkover voltage. 


18154  (EPRI-CS—4918-Vol.2, pp 32.1-32.27) Laborato- 
parameters 


ry measurements of some electrical in convention- 
al and wide duct precipitators. Elmoursi, A.A.; Castle, 
G.S.P. (General Motors Research Labs., Warren, MI). Nov 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T187920154. (CONF-860213—Vol.2). 

From 6. symposium on the transfer and utilization of particu- 
late control technology; New Orleans, LA, USA (25 Feb 1986). 

Experimental measurements were conducted in clean air on 
a laboratory scale electrostatic precipitator with variable duct spac- 
ing. Measurements of the current density and electric field distribu- 
tions were performed at the collecting plate using a current probe 
similar to that of Tassicker. Two operating modes, i.e., constant 
linear corona current density and constant wire potential were in- 
vestigated for three different duct spacings and the results com- 
pared with those predicted by a charge simulation model. the work 
reported attempts to elucidate the enhanced performance observed 
for electrostatic precipitators with wide duct spacing. 


18155 (EPRI-CS—4918-Vol.2, pp 33.1-33.15) Influence 
of gas distribution on precipitator performance. Lind, L. 
(F.L. Smidth & Co., Copenhagen, Denmark). Nov 1986. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T1I87920154. (CONF-860213—Vol.2). 

From 6. symposium on the transfer and utilization of particu- 
late control technology; New Orleans, LA, USA (25 Feb 1986). 
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The gas distribution in electrostatic precipitators is of major 
importance for precipitator performance, and in several cases speci- 
fications or standards of distribution must be met. Most of these 
specifications call for very uniform distribution although theoretical 
considerations and practical experience do not necessarily support 
the opinion that a unique relationship between perfect distribution 
and maximum precipitator performance does exist. This relationship 
will be discussed with reference to precipitator physics and fluid 
mechanics. The results, supported by practical examples, will con- 
tribute to existing knowledge concerning the influence of gas distri- 
bution on precipitator performance. 


18156 (EPRI-CS—4918-Vol.2, pp 34.1-34.18) Develop- 
ment and testing of a collecting curtain for an electrostatic 

. Engelbrecht, H.L.; McMullan, R.J. (Wheela- 
brator Air Pollution Control, Coraopolis, PA). Nov 1986. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T1I87920154. (CONF-860213—Vol.2). 


From 6. symposium on the transfer and utilization of particu- 
late control technology; New Orleans, LA, USA (25 Feb 1986). 

Collecting curtains in an electrostatic precipitator (ESP) are 
part of the electrode system used to charge and precipitate particu- 
lates suspended in a gas stream. In addition to holding a layer of 
particulates for a predetermined time, the collecting curtain has to 
absorb and transmit rapping forces to release the precipitated par- 
ticulates into the dust hopper. Design criteria are outlined and the 
development of collecting curtains using electrical and mechanical 
performance evaluations is described. Electrical testing includes 
measurements of voltage gradients in a salt-water table, of current 
and voltage in a test stand with clean electrodes and under simulat- 
ed high resistivity dust conditions, and of current density distribu- 
tion. Mechanical testing includes measurements of rapping accelera- 
tion, rapping frequencies and stress levels. Development of the col- 
lecting curtain is completed by a comparative performance evalua- 
tion in a pilot ESP. 


18157 (EPRI-CS—4918-Vol.2, pp 35.1-35.14) Character- 
ization of discharge electrode performance: results of labora- 
tory and pilot plant experiments. Hawkins, L.A.; Wheeler, 
H.L. (Combustion Engineering, Inc., Birmingham, AL). 
Nov 1986. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number 1187920154. (CONF-860213— 
Vol.2). 


From 6. symposium on the transfer and utilization of particu- 
late control technology; New Orleans, LA, USA (25 Feb 1986). 

The Environmental Systems Division of Combustion Engi- 
neering, Inc. (C-E) has over ten years’ experience designing and 
building electrostatic precipitators (ESPs) for industrial and utility 
markets. C-E’s design has historically been a rigid-frame discharge 
electrode system with 11 or 12 inch plate spacing. As part of an 
extensive research and development program begun four years ago, 
several projects were initiated to further improve the design of the 
current ESP offering. Two of these projects recently came to frui- 
tion. The first project was to develop a marketable rigid discharge 
electrode design. The new design would be cost efficient, reliable 
and capable of maintaining ESP performance with power consump- 
tion equivalent to electrodes currently in use. The project to devel- 
op the new electrode was divided into two phases - a screening 
process to select an electrode with desirable electrical characteris- 
tics and a pilot study to evaluate the selected electrode under oper- 
ating conditions. The second project was a pilot test of\C-E’s elec- 
trode system with a plate spacing of 16 inches. C-E and the Elec- 
tric Power Research Institute (EPRI) recently conducted a test 
program to evaluate the effects of increasing plate spacing and ap- 
plied voltage on ESPs. Preliminary results have been reported and 
they indicate that performance of a precipitator can be maintained 
while plate spacing is increased providing secondary voltage is in- 
creased commensurately. This result was conclusive only for high 
resistivity applications (1x10'* ohm-cm). The test program was con- 
ducted at EPRI’s Arapahoe Test Facility, and the pilot precipitator 
used round wire discharge electrodes and flat plate collecting elec- 
trodes. An economic analysis indicated that a cost savings of 10- 
15% could be realized if plate spacing is increased from 9 to 16 
inches. 
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18158 (EPRI-CS—4966-Vol.1, pp 1.1-1.5) Keynote ad- 
dress. Riggs, J. (House of Representatives, Washington, 
DC). Dec 1986. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1187920156. (CONF- 
860634—Vol.1). 

From Joint symposium on dry SO/sub 2/ and simultaneous 
SO/sub 2//NO/sub x/ control technologies; Raleigh, NC, USA (2 
Jun 1986). 

a review is presented of the environmental problems in- 
volved in the combustion of coal for power generation. How a 
clean coal program could help with acid rain reduction is de- 
scribed. The role of the Congress and legislation in the reduction of 
air pollution is reviewed. 


18159 (EPRI-CS—4966-Vol.1, pp 2.1-2.5) Coal combus- 
tion overview/technical perspective of the EPA program. 
Skinner, J.H. (Environmental Protection Agency, Washing- 
ton, DC). Dec 1986. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number T187920156. (CONF- 
860634—Vol.1). 

From Joint symposium on dry SO/sub 2/ and simultaneous 
SO/sub 2//NO/sub x/ control technologies; Raleigh, NC, USA (2 
Jun 198 

. overview is presented of the program being undertaken 
by the Environmental Protection Agency in the area of control 
technology development and evaluation for coal combustion proc- 
esses. It presents a perspective on the Limestone Injection Multis- 
tage Burner (LIMB) program and where it may fit into a National 
Acid Rain Control Strategy. Some of the technical issues which re- 
quire resolution are discussed. 


18160 (EPRI-CS—4966-Vol.1, pp 3.1-3.4) Overview/ 
technical perspective of the EPRI program. Maulbetsch, J.S. 
(Electric Power Research Institute, Palo Alto, CA). Dec 
1986. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number TI87920156. (CONF-860634— Vol. 1). 

From Joint symposium on dry SO/sub 2/ and simultaneous 
SO/sub 2//NO/sub x/ control technologies; Raleigh, NC, USA (2 
Jun 1986). 

» review of the EPRI Program on the application of dry 
SO. control technology is presented. The technologies are simple 
and, with respect to capital cost, are inexpensive. EPRI's view of 
the applicability of these systems is described and their effect on 
acid rain legislation is reviewed. 


18161  (EPRI-CS—4966-Vol.1, pp 4.1-4.2) Utility per- 


spective. Holewinski, W. (Wisconsin Power & Light Co., 
Madison). Dec 1986. Research Reports Center, Box 50490, 
Palo Alto, CA 94303. File Number T187920156. (CONF- 
860634—Vol.1). 

From Joint symposium on dry SO/sub 2/ and simultaneous 
SO/sub 2//NO/sub x/ control technologies; Raleigh, NC, USA (2 
Jun 1986). 

e Wisconsin Power & Light Company is a medium-sized 
investor-owned electric, natural gas, and water utility serving over 
400,000 customers in the southwestern one-third of the state of Wis- 
consin. WP & L has an electrical generation capacity of 1930 MW. 
Just recently legislation was passed requiring utilities to comply 
with an emission rate of 1.2 lb/million Btu starting in 1993. This is 
a corporate average limit which allows one unit of a utility to emit 
more than 1.2 Ib/million Btu as long as another unit emits less than 
this limit to compensate. In addition, a nitrous oxide emission con- 
trol study is being conducted, with a completion date of July 1988; 
it is believed the study will recommend that the target NO/sub x/ 
cap be lowered from the current 135,000 tons/yr level. The WP & 
L system average SO2 emission rate trend shows two large down- 
ward steps: one in 1986 and the other in 1993, in compliance with 
the rules. The 1.2 Ib SO2/million Btu limit and the anticipated NO/ 
sub x/ reduction requirements pose some special problems for cy- 
clone-fired boilers. These problems are discussed. 


18162 (EPRI-CS—4966-Vol.1, pp 5.1-5.20) Precalcina- 
tion and its effect on sorbent utilization during upper furnace 
injection. Bortz, S.J.; Roman, V.P.; Yang, R.J.; Flament, P.; 
Offen, G.R. (KVB, Inc., Irvine, CA). Dec 1986. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T187920156. (CONF-860634—Vol.1). 


From Joint symposium on dry SO/sub 2/ and simultaneous 
SO/sub 2//NO/sub x/ control technologies; Raleigh, NC, USA (2 
Jun 1986). 

An experimental program using 8 sorbents was conducted to 
determine optimum methods of producing high surface area limes 
and to assess their potential for achieving high sorbent utilizations 
in the 1200°C-900°C sulfation window. The performance of a fixed 
bed calciner operated at 750-800°C and a plug flow reactor operat- 
ed at 900-920°C were compared on the basis of the surface area 
produced versus the amount of calcining air or Nz used. The plug 
flow reactor proved capable of producing 40+ m?/g surface areas 
from CaCOs sorbents with about 25 g air/g sorbent, while to 
produce a similar surface area with the fixed bed reactor required 
an air/sorbent ratio of 100/1. The surface areas obtained were not 
significantly affected by either the sorbent’s trace mineral matter or 
magnesium content. When the high surface area precalcines were 
reinjected into a flue gas environment without SO: at 1100°C, the 
precalcine was found to quickly (100 ms) sinter to the surface area 
generated within 100 ms when injecting the raw (uncalcined sor- 
bent) into the same conditions. Sulfate experiments at 1100°C and a 
residence time of 0.5 s showed little difference between the utiliza- 
tion levels obtained with 40 m*/g precalcines or raw sorbents. 


18163 (EPRI-CS—4966-Vol.1, pp 6.1-6.16) Pilot scale 
furnace evaluation of hydrated sorbents for SO. capture. 
Snow, G.C.; Lorrain, J.M.; Rakes, S.L. (Acurex Corp., Re- 
search Triangle Park, NC). Dec 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1187920156. (CONF-860634—Vol.1). 

From Joint symposium on dry SO/sub 2/ and simultaneous 
SO/sub 2//NO/sub x/ control technologies; Raleigh, NC, USA (2 
Jun 1986). 

Several candidate sorbent materials for the full scale Lime- 
stone Injection Multistage Burner (LIMB) demonstration at 
Edgewater Station in Ohio were evaluated in the EPA Innovative 
Furnace. Measurements of SO2 capture were made while firing at 
13.8 kW (47,300 Btu/hr) on both a Pittsburgh No. 8 coal (2.6% 
sulfur) and doped natural gas. The sorbent injection point was at 
1210°C (2210°F). With a furnace quench rate of 260°C/s (468°F/s) 
the average residence time at reaction temperatures was 1.3 s. At 
molar Ca/S ratios of 2, Vicron 45-3 limestone produced a 38% re- 
duction in SO2 emissions from baseline levels. Increased SO2 cap- 
ture rates, ranging from 60 to 69%, were measured for various cal- 
citic atmospheric hydrates. Dolomitic sorbents were able to achieve 
captures of 73 to 75% and showed no significant difference be- 
tween atmospheric and pressure hydrates. With the addition of 
sodium bicarbonate (NaHCOs) at molar Ca/Na = 15, captures of 
83 and 88% were possible for the calcitic and dolomitic hydrates, 
respectively. 


18164 (EPRI-CS—4966-Vol.1, pp 7.1-7.19) Dry sorbent 
SO, control for new power plants burning low sulfur western 
coals. Teixeira, D.P.; Lott, T.A.; Muzio, L.J. (Pacific Gas 
and Electric Company, San Ramon, CA). Dec 1986. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T187920156. (CONF-860634— Vol. 1). 


From Joint symposium on dry SO/sub 2/ and simultaneous 
SO/sub 2//NO/sub x/ control technologies; Raleigh, NC, USA (2 


Jun 1986). 


The Pacific Gas and Electric Company is developing a dry 
calcium-based sorbent injection SO2 control process capable of high 
levels of SO2 removal. The target is 95% SO. removal for new 
power plants burning low sulfur Western coals. Sorbent perform- 
ance at low sulfur combustion conditions (500 ppm flue gas SO2) 
has been studied in a 105,000 kjoule/hr (100,000 BTU/hr) gas-fired 
combustion reactor. Sorbent utilization was seen to decrease signifi- 
cantly with decreasing SO. concentrations; gas-phase diffusion is 
probably the limiting factor. Experimental atmospheric dolomitic 
and calcitic hydrates were prepared and tested. SO. removals ex- 
ceeded those of commercial materials; 60% removal was achieved 
at calcium to sulfur ratios of 2 to 1. 





18165 (EPRI-CS—4966-Vol.1, pp 8.1-8.9) Physical pa- 
rameters governing the reactivity of Ca(OH). with SQOn:. 
Kirchgessner, D.A.; Gullett, B.K.; Lorrain, J.M. (Environ- 
mental Protection Agency, Research Triangle Park, NC). 
Dec 1986. Research Reports Center, Box 50490, Palo Alto, 
<a ce File Number 1187920156. (CONF-860634— 
ol.1). 

From Joint symposium on dry SO/sub 2/ and simultaneous 

SO/sub 2//NO/sub x/ control technologies; Raleigh, NC, USA (2 


Jun 1986). 

SOs capture data from bench- and pilot-scale experiments 
show that, among the calcium-based sorbents, Ca(OH): is superior 
in performance to both CaCO; and CaO. The available data also 
show that hydrates vary in their ability to capture SO2. A bench- 
scale atmospheric hydration process, in conjunction with a flow re- 
actor for SO2 reactivity testing, is being used to determine the 
process parameters and material characteristics that affect sulfur 
capture by hydrates. Thus far the effects of parent lime particle size 
and degree of burn, and the hydration water temperature have been 
evaluated. Variations in each of these parameters appear to be capa- 
ble of altering the ability of Ca(OH): to capture SOx. 


18166 (EPRI-CS—4966-Vol.1, pp 9.1-9.15) Enhanced 
utilization of furnace injected calcium-based sorbents. Weber, 
G.F.; Collings, M.E.; Bobman, M.H. (Univ. of North 
Dakota Energy Research Center, Grand Forks). Dec 1986. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number TI87920156. (CONF-860634— Vol. 1). 

From Joint symposium on dry SO/sub 2/ and simultaneous 
SO/sub 2//NO/sub x/ control technologies; Raleigh, NC, USA (2 
Jun 1986). 

itenie control of SO/sub x//NO/sub x/ emissions is 
under investigation at the University of North Dakota Energy Re- 
search Center (UNDERC). Furnace injection tests have focused on 
the direct injection of pressure-hydrated lime followed by particu- 
late collection in a baghouse operated at temperatures of 63° to 
149°C (145° to 300°F). Sulfur dioxide reduction as high as 80% has 
been observed for high-calcium pressure-hydrated lime (PHL) in- 
jected at a Ca/SO, mole ratio of 2.0 with all of the SO2 capture 
occurring in the flue gas at temperatures exceeding 760°C 
(1400°F). Pilot-scale tests have shown that furnace injection of 
high-calcium PHL at a Ca/SO: ratio of 1.0 can result in 65% to 
70% SOz2 capture if the baghouse is operated at 71°C (160°F), ap- 
proximately 11°C (20°F) above the due point. Improved sorbent 
utilization has been observed both for high-calcium PHL and for 
additive enhanced high-calcium PHL at baghouse temperatures of 
63° to 104°C (145° to 220°F). Of the 65% to 70% overall utiliza- 
tion, 45% to 50% of the sorbent was utilized in the upstream flue 
gas and an additional 15% to 25% in the baghouse. 


18167 (EPRI-CS—4966-Vol.1, pp 10.1-10.17) Reactivity 
of atmospheric and pressure hydrated sorbents for SO. con- 
trol. McCarthy, J.M.; Chen, S.L.; Kramlich; J.C.; Seeker, 
W.R.; Pershing, D.W. (Energy and Environmental Re- 
search Corp., Irvine, CA). Dec 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1187920156. (CONF-860634— Vol. 1). 

From Joint symposium on dry SO/sub 2/ and simultaneous 
SO/sub 2//NO/sub x/ control technologies; Raleigh, NC, USA (2 
Jun 1986). 

e purpose of this study was to develop an understanding 
of the factors that control the reactivity of hydrated sorbents 
toward SO: in coal fired furnaces. The study focused on the im- 
pacts of hydrate properties such as particle size, surface area, and 
chemical composition, and the furnace temperature of the injection 
location. A bench scale and a laboratory scale hydrator were used 
for production of atmospheric and pressure hydrated sorbents, with 
parameters pertinent to the hydration process varied. The chemical 
and physical properties were characterized for these hydrates and 
several commercially available hydrates, and they were tested for 
SO: sorption reactivity on bench scale (17.6 kW) and pilot scale 
(300 kW) furnaces. The results of this study indicated that pressure 
hydrates generated under well controlled conditions were more re- 
active than commercially produced atmospheric hydrates. The im- 
portant production and operating parameters for the pressure hy- 
dration process included the size and composition of the quicklime, 
the hydration temperature and pressure, the rate of water addition, 
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and the pressure progression during discharge. Comparison of com- 
mercial atmospheric hydrates showed significant differences in re- 
activity, ranging from 40 to 58% at a calcium to sulfur molar ratio 
of 2. All hydrates, atmospheric and pressure, exhibited a strong de- 
pendence on injection temperature. 


18168 (EPRI-CS—4966-Vol.1, pp 11.1-11.29) Sorbent 
development and production studies. Gooch, J.P.; Dismukes, 
E.B.; Beittel, R.; Thompson, J.L.; Rakes, S.L. (Southern 
Research Institute, Birmingham, AL). Dec 1986. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T187920156. (CONF-860634—Vol.1). 

From Joint symposium on dry SO/sub 2/ and simultaneous 
SO/sub 2//NO/sub x/ control technologies; Raleigh, NC, USA (2 
Jun 1986). 

Recent pilot-scale studies have shown that furnace injection 
(at temperatures of approximately 2200°F (1200°C)) of commercial- 
ly produced calcitic hydrated lime will provide calcium utilizations 
in the range of 25% at Ca/S ratios of 2.0. This paper presents re- 
sults obtained to date on an EPA-sponsored project (Contract 68- 
02-4201) with the objective of developing calcium-based sorbents 
which obtain higher utilizations than those achieved with commer- 
cial hydrated lime. Sorbent preparation methods considered in- 
clude: (1) production of high surface area calcines using modified 
kilns, (2) production of pressure-hydrated calcitic limes, and (3) 
modified hydration processes. Method 3 was chosen for laboratory- 
and pilot-scale studies. Laboratory experiments have produced hy- 
drated lime with uncalcined surface areas in excess of 80 m?/g. Pre- 
liminary calcination experiments suggest that these high surface 
area hydrates will sinter more quickly than conventional hydrates 
in a furnace environment. Efforts are underway to produce quanti- 
ties sufficient for testing in a 10° Btu/hr (10° kJ/hr) pilot-scale com- 
bustor. Sulfation studies with coal firing have been performed with 
pressure-hydrated calcitic lime produced by other laboratories. Re- 
sults from these tests are presented, together with results obtained 
with several commercial atmospheric hydrates. 


18169 (EPRI-CS—4966-Vol.1, pp 12.1-12.24) Enhanced 
sulfur capture by promoted calcium-based sorbents. Slaugh- 
ter, D.M.; Chen, S.L.; Seeker, W.R. (Energy and Environ- 
mental Research Corp., Irvine, CA). Dec 1986. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T1I87920156. (CONF-860634— Vol.1). 

From Joint symposium on dry SO/sub 2/ and simultaneous 
SO/sub 2//NO/sub x/ control technologies; Raleigh, NC, USA (2 
Jun 1986). 

Injection of calcium sorbents is currently being considered as 
a potential method of reducing SO: in existing coal-fired boilers. 
This study investigated the ability of small concentrations of addi- 
tives to enhance sulfur capture with calcium-based sorbents. The 
interaction between the mineral ash (produced from coal combus- 
tion) and the sorbent-additive combination was also studied. Two 
furnace facilities and an X-ray diffractometer were used in the ex- 
perimental study. The furnaces used included a 300 kW down-fired 
furnace capable of simulating time and temperature profiles for a 
variety of boilers, and a bench-scale drop-tube furnace. The results 
show that calcium-based sorbents when in contact with mineral ash, 
remove sulfur from the gas phase. Under combustion conditions en- 
visioned for application of this technology, contacting between 
mineral ash and sorbent was small; therefore, changes in reactivity 
of the sorbent was small. Addition of known promoters with sor- 
bents has effectively increased sulfur capture. Both sodium and 
chromium react with the calcium to increase the accessibility of 
CaO sites by particle fragmentation, creation of large cracks (or 
pores), and the presence of a liquid phase. In general, iron did not 
promote an increase in sulfur capture under combustion conditions 
in a coal-fired boiler or promote physical changes in the sorbent. In 
general the chromium eliminated by ash interaction was small, 
while the ash effectively prevented a significant portion of the 
sodium from contacting and reacting with the calcium sorbent. 
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18170 (EPRI-CS—4966-Vol.1, pp 13.1-13.23) Effective- 
ness of additives for enhancing SOQ. removal with calcium 
based sorbents. Muzio, L.J.; Boni, A.A.; Offen, G.R.; Beit- 
tel, R. (Fossil Energy Research Corp., ‘Laguna Hills, CA). 
Dec 1986. Research Reports Center, Box 30490, Palo Alto, 
CA 94303. File Number T1I87920156. (CONF- 860634— 
Vol.1). 

From Joint symposium on dry SO/sub 2/ and simultaneous 
SO/sub 2//NO/sub x/ control technologies; Raleigh, NC, USA (2 
Jun 1986). 

Additives incorporated with calcium based sorbents have 
been reported to enhance sulfur capture by increasing mass trans- 
port within the sorbent particle. Alkali metal additives can be 
added to the sorbent as physical mixtures or incorporated with the 
sorbent during the hydration process. Another class of additive 
compounds, alcohol water solutions, can be used to alter the hydra- 
tion process, producing high surface area hydrates. This paper fo- 
cuses on both types of hydrates. Theoretical considerations of ther- 
mochemistry and vaporization/condensation mechanisms helped 
define the additives used in the test program. The experimental 
work was carried out in two facilities: a coal-fired pilot scale com- 
bustor, and an intermediate scale combustor firing natural gas 
doped with SO2. The experimental results discussed cover (1) the 
relative effectiveness of additives (sodium, potassium, lithium, 
cesium, iron), (2) method of incorporating the additive, (3) amount 
of additive, and (4) effect of coal ash. The SO2 removal characteris- 
tics of a high surface area (40 m?/gm) Ca(OH): material produced 
using an alcohol addition during hydration are also discussed. 


18171 (EPRI-CS—4966-Vol.1, pp 14.1-14.20) Alterna- 
tive SO. sorbents. Ham, D.O.; Simons, G.A.; Moniz, G.A. 
(Physical Sciences Inc., Andover, MA). Dec 1986. Research 
Reports Center, Box 50490, Palo Alto, CA 94303. File 
Number T187920156. (CONF-860634—Vol.1). 

From Joint symposium on dry SO/sub 2/ and simultaneous 
SO/sub 2//NO/sub x/ control technologies; Raleigh, NC, USA (2 
Jun 1986). 

Sulfur sorption experiments have been conducted in a fixed 
bed reactor in order to screen potential mineral sorbents for use 
downstream from convective superheater tubes. All tests were car- 
ried out using a simulated combustion effluent (74.0% Ne, 12.1% 
COz, 4.6% Oz and 9.2% H2O) at 100 kPa pressure, 3000 ppm SO, 
and in the temperature range of 400 to 800°C. Four classes of sor- 
bents have been tested: calcium hydrate, alkali based (trona), mix- 
tures (alkali promoters) and mixed cations (shortite and gaylussite). 
Shortite is consistently high over their temperature range. Trona, 
gaylussite and Colton hydrate promoted by trona are all very reac- 
tive at 800°C but much less reactive at lower temperatures. Promo- 
tion of Colton hydrate by trona depends on close physical contact. 


18172 (EPRI-CS—4966-Vol.1, pp 15.1-15.18) EPA study 
of hydroxide reactivity in a differential reactor. Borgwardt, 
R.H.; Bruce, K.R. (Environmental Protection Agency, Re- 
search Triangle Park, NC). Dec 1986. Research Reports 
Center, Box 50490, Palo Alto, CA 94303. File Number 
1187920156. (CONF-860634— Vol. 1). 

From Joint symposium on dry SO/sub 2/ and simultaneous 
SO/sub 2//NO/sub x/ control technologies; Raleigh, NC, USA (2 
Jun 1986). 

Laboratory investigations of some of the factors influencing 
the reactivity of calcium hydroxides with SO. are reported. The 
materials examined included commercial grade Ca(OH), pressure 
hydrated Ca(OH), analytical grade Ca(OH)2, and hydroxides pre- 
pared in the laboratory from calcined dolomite and limestone. In 
the latter case, the effects of limestone calcination conditions (time, 
temperature) and hydration technique were evaluated. The methods 
of hydration included steam (105 and 200°C) and water slaking. 
The effect of SO: partial pressure on reactivity was measured at 
800°C for three types of Ca(OH): over a range of 120 to 7000 ppm. 
Preliminary tests at 65°C are reported for hydroxides exposed to 
SO; and high humidity for times ranging from 5 to 120 sec. 
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18173 (EPRI-CS—4966-Vol.1, pp 16.1-16.18) Funda- 
mental studies of sorbent reactivity in isothermal reactors. 
Cole, J.A.; Kramlic., J.C.; Seeker, W.R.; Silcox, G.D.; 
Newton, G.H.; Harrison, D.J.; Pershing, D.W. (Energy and 
Environmental Research Corp. .» Irvine, CA). Dec 1986. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T187920156. (CONF-860634—Vol.1). 

From Joint symposium on dry SO/sub 2/ and simultaneous 
SO/sub 2//NO/sub x/ control technologies; Raleigh, NC, USA (2 


Jun —.. 

aspects of sorbent reactivity were investigated in fun- 
damental studies under isothermal conditions. The first test series 
examined the relative reactivity of a series of limestones, hydrated 
calcitic limes, and hydrated dolomitic limes. The second test series 
focused on the influence of particle size on sorbent utilization. Pre- 
calcined sized carbonates were sulfated under isothermal condi- 
tions. The results showed that the limitation to large stone utiliza- 
tion was the pluggage of the porous structure at the surface caused 
by local overutilization of the sorbent. Below 2-5 m all portions of 
the stone are equally accessible to the SO2, and further size reduc- 
tions do not enhance utilization. In the third series, carefully con- 
trolled isothermal experiments were used to characterize the CaO 
+ SO: reaction. The tests were performed on sized, precalcined 
hydrated lime. The results show a rapid utilization within the first 
100 msec. At longer times a reduction in the sulfation rate was 
noted which appears to coincide with blockage of the microporo- 
sity. 


18174 (EPRI-CS—4966-Vol.1, pp 17.1-17.20) pee ged 
son of combustion facilities and calcium-based sorbents in 
terms of their sulfur capture performance. Silcox, G.D.; 
Payne, R.; Pershing, D.W.; Seeker, W.R. (Energy and En- 
vironmental Research Corp., Irvine, CA). Dec 1986. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T187920156. (CONF-860634—Vol.1). 

From Joint symposium on dry SO/sub 2/ and simultaneous 
SO/sub 2//NO/sub x/ control technologies; Raleigh, NC, USA (2 
Jun 1986). 

Suifur capture data from combustion facilities using dry sor- 
bent injection were compared. The comparisons were performed in 
order to determine the similarities and differences between facilities 
and to understand the effects of various reaction parameters. Differ- 
ent sorbents were also compared in terms of their capability to cap- 
ture sulfur. Gaps in data were identified. The data and the compari- 
sons were interpreted with the help of mathematical models of the 
sulfation reaction and of the calcination process. The calcination 
model shows that the peak surface area for hydrates occurs just 
milliseconds after injection while that for carbonates is on the order 
of 0.1 second. This difference may explain, in part, the higher reac- 
tivity of hydrates. The sulfation model incorporates a nonlinear de- 
pendence on SO: concentration which is understood in terms of a 
surface reaction model. The sulfation and activation models are 
combined and used to explain the complicated dependence of cap- 
ture on injection temperature and time. 


18175 (EPRI-CS—4966-Vol.1, pp 18.1-18.25) Thermal 
environment in a tangentially pulverized coal-fired utility 
boiler: comparison of field tests with heat transfer modeling. 
Cetegen, B.M.; Richter, W.; Lachapelle, D.G. (Energy and 
Environmental Research Corp., Irvine, CA). Dec 1986. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number TI87920156. (CONF-860634— Vol. 1). 

From Joint symposium on dry SO/sub 2/ and simultaneous 
SO/sub 2//NO/sub x/ control technologies; Raleigh, NC, USA (2 
Jun 1986). 

Exective implementation of the in-situ desulfurization proc- 
ess in coal-fired boilers requires a detailed description of thermal 
characteristics of the boiler furnace. This paper discusses the results 
of the detailed field tests conducted at a 420 MW/sub e/ tangential- 
ly fired utility boiler and compares them with predictions obtained 
from multi-dimensional furnace heat transfer zone models. Results 
and comparisons are reported for two furnace heat inputs, 1088 
MW/sub t/ (100% load) and 502 MW/sub t/ (45% load). Sensitivi- 
ty studies with the model showed that sufficiently accurate predic- 
tions of overall thermal furnace performance require only an ap- 
proximate description of furnace flow, but a realistic estimation of 
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the overall insulation effect of wall ash deposits. In order to 
achieve good agreement between profiles of locally measured and 
predicted furnace variables, it is necessary to use detailed descrip- 
tions of boiler operating as deposition patterns, as well 
as an accurate flow field prescription for model inputs. 


18176 (EPRI-CS—4966-Vol.1, pp 19.1-19.27) Effects of 
and rate 


injection temperature on sorbent utilization. 
Beittel, R.; Bortz, S.J.; Offen, G.R.; Drehmel, D.C. (South- 
ern Research Institute, Birmingham, AL). Dec 1986. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T187920156. (CONF-860634—Vol.1). 

From Joint symposium on dry SO/sub 2/ and simultaneous 
SO/sub 2//NO/sub x/ control technologies; Raleigh, NC, USA (2 
Jun 198 

Dro coal-fired pilot combustors were used to evaluate the 
effects of injection temperature and quench rate on the utilization 
of furnace-injected sorbents. The quench rate was varied from 100 
to 600°F/s by load and configuration changes in one unit, and up 
to 1100°F/s in the second unit. Limestone and calcitic and dolomi- 
tic hydroxides were tested. Injection temperature was found to be 
the primary effect. Quench rates were significant only for the calci- 
tic hydroxide or above 600°F/s; however, increased quench rate in- 
creased the optimum injection temperature. 


18177 (EPRI-CS—4966-Vol.1, pp 20.1-20.19) Applica- 
tion of upper-furnace sorbent injection for SO. control in 
coal-fired cyclone-equipped boilers. Farzan, H.; Rodgers, L.; 
Maringo, G.; Offen, G. (Babcock & Wilcox Co., Alliance, 
OH). Dec 1986. Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number 1187920156. (CONF- 
860634—Vol.1). 

From Joint symposium on dry SO/sub 2/ and simultaneous 
SO/sub 2//NO/sub x/ control technologies; Raleigh, NC, USA (2 
Jun 198 

ietiees sorbent injection for SO2 capture was exam- 
ined utilizing a 6 million-Btu/hr, cyclone-equipped boiler simulator. 
The facility has a convective pass to simulate full-scale time/tem- 
perature histories, including quench rates within the sulfation tem- 
perature window (2300°-1600°F) of approximately 1200°F/sec. 
Two limestones, one calcitic hydrated lime, a pressure-hydrated do- 
lomitic lime, and an atmospheric-hydrated dolomitic lime were in- 
jected at the furnace exit at 2250°F. In-furnace surface area and po- 
rosity measurements were performed on the sorbents. No correla- 
tion between sulfur capture and calcine surface area was observed. 
Despite the rapid quench rate, more than 50% sulfur capture was 
achieved injecting the dolomitic materials at a calcium-to-sulfur 
ratio (Ca/S) of 2, independent of the hydration process. Sulfur cap- 
ture increased with time due to tube and wall deposits. The depos- 
its could be removed with increased sootblowing pressure, resulting 
in similar recovery of heat flux as obtained without sorbent. The 
pilot-scale test results were used to assess the feasibility of applying 
sorbent injection technology to a typical full-scale cyclone boiler. 


18178 (EPRI-CS—4966-Vol.1, pp 21.1-21.17) Control- 
ling pollutant emissions from coal and oil combustors through 
the supplemental use of natural gas. Chen, S.L.; McCarthy, 
J.M.; Heap, M.P.; Seeker, W.R.; Pershing, D. W.; Kur- 
zynske, F.R. (Energy and Environmental Research "Corp. rs 
Irvine, CA). Dec 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T187920156. 
(CONF-860634—Vol. 1). 

From Joint symposium on dry SO/sub 2/ and simultaneous 
SO/sub 2//NO/sub x/ control technologies; Raleigh, NC, USA (2 
Jun 198 

Natural gas can be used to enhance the economic acceptshil- 
ity of eastern coals for power generation under more stringent envi- 
ronmental regulations. The sulfur and nitrogen in coal can lead to 
emissions of acid rain precursors such as SO/sub x/ and NO/sub x/ 
while the non-hydrocarbon components in coal affect power plant 
performance because of problems associated with the ash. The ap- 
plication of technologies which take advantage of the clean burning 
qualities of natural gas offers an attractive and cost effective option 
for acid rain precursor control. The study discussed in this paper 
focuses on the use of natural gas as a reburning fuel combined with 
sorbent injection for combined NO/sub x//SO, control. The work 
is supported by the Gas Research Institute and builds upon DOE/ 
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EPA research efforts. Bench and pilot scale test series have been 
performed on the natural gas reburning/sorbent injection process. 
Results obtained indicate that 60% NO/sub x/ reduction and 70% 
SO, reduction can be achieved when 20% natural gas reburning is 
combined with hydrate injection (Ca/S = 2), under realistic time/ 
temperature furnace profiles. Reburning with natural gas was found 
to have several distinct advantages over reburning with coal. In ad- 
dition, this study has demonstrated the potential of using natural 
gas to enhance calcium utilization. 


18179 (EPRI-CS—4966-Vol.1, pp 22.1-22.21) Influence 
of sorbent injection aerodynamics on SO, control. Cetegen, 
B.M.; Johnson, T.R.; Moyeda, D.; Payne, R. (Energy and 
Environmental Research Corp., Irvine, CA). Dec 1986. Re- 
search Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number 1187920156. (CONF-860634—Vol.1). 

From Joint symposium on dry SO/sub 2/ and simultaneous 
SO/sub 2//NO/sub x/ control technologies; Raleigh, NC, USA (2 
Jun 1986). 

ixing conditions produced by injection of calcium-based 
sorbents into large boiler furnaces can influence the sulfur removal 
efficiency. A practical means of injecting pulverized sorbents into 
the furnace flow is by sorbent-laden gas jets issuing from nozzles on 
combustor walls. This paper describes studies on the trajectory and 
mixing of sorbent jets with the cross-flow stream of combustion 
gases in the upper furnace region of a boiler. Several aspects of the 
problem are discussed: bench scale isothermal jet mixing experi- 
ments in boiler upper furnace configurations, modeling of jet 
mixing in such geometries, and pilot scale combustion tests identify- 
ing the effect of mixing on sulfur removal. Key parameters control- 
ling mixing are identified for furnace configurations, and a simple 
integral model based on mass, momentum, and energy conservation 
is developed for predicting jet injection characteristics. The sensi- 
tivity of sulfur capture to mixing conditions is presented for a calci- 
um hydroxide sorbent. 


18180 (EPRI-CS—4966-Vol.1, pp 23.1-23.20) Sorbent 


injector design for sulfur oxides control from tangentially 

fired furnaces by dry sorbent injection. Koucky, R.W.; An- 
derson, D.K.; Thibeault, P.R.; Marion, J.L.; Masser, Cc. 
(Combustion ’ Engineering, Inc., Windsor, CT). Dec 1986. 
Research Reports Center, Box 50490, Palo Alto, CA 94303. 
File Number T1I87920156. (CONF-860634— Vol. 1). 

From Joint symposium on dry SO/sub 2/ and simultaneous 
SO/sub 2//NO/sub x/ control technologies; Raleigh, NC, USA (2 
Jun 1986). 

,, Engineering, Inc., under Environmental Protec- 
tion Agency sponsorship is conducting a program to develop 
design criteria for injection of dry sorbents into tangentially fired 
furnaces for the control of sulfur oxides emissions. The program in- 
cludes aerodynamic cold-flow testing and mathematical modeling 
of sorbent injection, demonstrate testing of sulfur oxides emission 
control in a 14.7 MW thermal (50 million Btu per hour) tangential- 
ly fired test facility, and pilot-scale testing to evaluate furnace slag- 
ging and fouling behavior during sorbent injection. This paper de- 
scribes initial results of flow testing and mathematical modeling. In- 
jector development testing was conducted in a large-scale cold- 
flow model which accurately simulates the geometry of a tangen- 
tially fired utility boiler including the pendant heat transfer surfaces 
installed in the sulfur capture temperature window of the upper fur- 
nace. Several sorbent injector configurations were tested to opti- 
mize injection location and injection method. Flow visualization re- 
sults are presented for several injector designs and flow conditions. 
The sorbent dispersion mathematical model under development 
uses cold-flow velocity and concentration data to aid in the selec- 
tion of injector designs for combustion testing, to extrapolate cold- 
flow dispersion results to hot furnace conditions, and to provide 
sorbent injector designs for other furnace geometries. 


18181 (EPRI-CS—4966-Vol.1, pp 24.1-24.24) Analysis 
of the sorbent injection process for in-furnace SO. control. 
Himes, R.M.; Muzio, L.J.; Offen, G.R. (Fossil Energy Re- 
search Corp., Laguna Hills, CA). Dec 1986. enh Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T187920156. (CONF-860634— Vol.1). 
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From Joint symposium on dry SO/sub 2/ and simultaneous 
SO/sub 2//NO/sub x/ control technologies; Raleigh, NC, USA (2 
Jun 1986). 

The effectiveness of in-furnace SO, control is strongly de- 
pendent upon a number of factors which primarily include the sor- 
bent material used, the injection location in the furnace, and the 
degree of mixing achieved with the combustion products. The cur- 
rent study is directed toward establishing a framework for the 
design of an in-furnace sorbent injection system to optimize the dis- 
persion of the sorbent in regions where mixing will occur under es- 
tablished temperature conditions. This paper focuses on the use of 
empirical correlations and cold flow modeling to facilitate the 
design process. As the empirical correlations have been typically 
developed under the controlled conditions of a wind tunnel, the 
cold flow model is used to evaluate the correlations under relative- 
ly uniform flow conditions as well as a more representative furnace 
flow field. The simplification of a two-phase jet into an equivalent 
gas jet having a modified density is also evaluated by comparing 
the trajectories of single and two-phase jets with identical momen- 
tum ratios. In summary, the empirical correlations for a jet in cross 
flow are generally applicable under uniform flow conditions. The 
momentum ratio was found to be the predominant parameter gov- 
erning the penetration and mixing of the jet under these conditions. 
The bulk flow patterns and turbulence generated under simulated 
burner flow conditions, however, significantly impacted the trajec- 
tory and mixing of the jet such that the empirical correlations were 
no longer valid. 


18182 (PB—87-121182/XAB) Preliminary environmental 
review: Perryman site. Final report. Simek, E.M.; Heaphy, 
K.A. (Environmental Resources Management, Inc., West 
Chester, PA (USA)). Jun 1986. 69p. NTIS, PC A04/MF 
AOl. 


The Power Plant Siting Program (PPSP) prepared this 
report to identify and discuss issues critical in the licensing of a 
conventional pulverized-coal power plant at the Perryman site. The 
report contains information that would be important in evaluating 
the Perryman site regardless of the coal-combustion technology se- 
lected. On the basis of the available preliminary information regard- 
ing ground water, ecology, air quality, socioeconomics and noise, 
no deficiencies have been identified that warrant finding the Perry- 
man site unsuitable for development. 


2003 Power Transmission And Distribution 
REFER ALSO TO CITATION(S) 18093, 18361, 18395 


18183 (STU—81-4061) AC Transmission Line Corona 
Research Project 1981-1985. Lundquist, J. (Swedish Nation- 
al Board for Technical Development, Stockholm). 31 Dec 
1985. 24p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE87751080. 

The results from the five-year AC Corona Project at Anne- 
berg have shown that short-term measurements on a short single- 
phase test line can be used to accurately predict the long-term 
Corona performance of a three-phase transmission line. The short- 
term measurements of audible noise, radio interference and televi- 
sion interference levels have been presented as functions of rain 
rate. After a singel-phase to three-phase conversion has been car- 
ried out, the data can be used for the design of future AC transmis- 
sion lines at voltage levels below 1000 kV in any area where the 
rain rate characteristics are known. The data can also be used to 
determine the influence on Corona performance by voltage level 
and line parameters such as phase spacing, number of subconduc- 
tors and subconductor diameter. Because of the large number of 
tests reguired for establishing a model for the corona performance 
in rain, previous work by other investigators has often been based 
on cage tests with artificial rain. By using the short-term to long- 
term conversion method developed, the studies may be based on 
full-scale tests under natural weather conditions. 
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— (FRADOC—6-10) NSSS aging review: critical sys- 

tems operating measures and monitoring. Quero, J.R. Cocte- 
te Franco-Americaine de Constructions Atomiques 
MATOMEB), 92 - Courbevoie (France)). May 1985. 29p. 
(CONF-8505328—1). NTIS = Sales Only), PC A03/MF 
A01. File Number DE877509 

From Seminar on aging a power plant and increase of life- 
time; Zurich, Switzerland (31 May 1985). 

How long the nuclear plants can get. In this question we can 
find three main aspects: Economic - Licensing - and Technical 
ones. The final answer to this question will include compulsory ele- 
ments coming from these three areas, each of them being a deciding 
factor. The presentation is focused on the technical aspect; but 
before a few comments are done on economic and licensing factors. 
Then, some particular technical items dealing with aging or life 
time of our nuclear plants are reviewed: electrical equipment, heat 
exchangers (steam generators), wear: primary pump, embrittlement: 
Reactor Pressure Vessel (Austeno-ferritic parts), fatigue (Thermo- 
hydraulic transients). By the way, some information about how this 
problem is handled, at the present time, explicitely or implicitely in 
France are given. 
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REFER ALSO TO CITATION(S) 18260, 18290, 18297, 18315, 18316, 18319, 
18327, 18329, 18335, 18336, 18337, 18338, 18528, 18672, 19874, 19878 


18185 (HEDL—7636) The fatigue-crack propagation be- 
havior of ASTM A533-B steel tested in vacuo at LWR oper- 
ating temperatures. James, L.A. (Hanford Engineering De- 
velopment Lab., Richland, WA (USA)). Jan 1987. Contract 
AC06-76FF02170. 36p. NTIS, PC A03/MF AO1; 1; GPO 
Dep. File Number DE87005491. 

The fatigue-crack propagation (FCP) behavior of ASTM 
A533-B-1 steel was characterized in vacuo at 288°C. Tests were 
conducted at two stress ratios: R = 0.05 and R = 0.7. Results of 
these tests were compared with results from previous studies for 
the same type of steel tested in an air environment, and FCP rates 
in vacuo were generally lower than those in air. Stress ratio effects 
in vacuo were not as great as those in air, and both stress ratio ef- 
fects and environmental effects are discussed from the standpoint of 
crack closure concepts. 


18186 (JAERI-M—86-031) Roles of engineered safety 
features in severe accident. (Japan Atomic Energy Research 
Inst., Tokyo). Mar 1986. 38p. NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE87701035. 

OECD/CSNI organized a special task force group to evalu- 
ate current technology for estimating LWR source term. One of 
the tasks of the task force group was to review and evaluate roles 
of engineered safety features (ESFs) of LWR in severe accidents. 
Among ESFs, containment sprays, icecondensers, filter system in- 
cluding SGTS and fan cooler were discussed by JAERI. In addi- 
tion to the ESFs, the filtered-vented containment was also included 
in the discussion. The following comments were made through the 
discussions. 1) ESFs are in general effective to reduce fission prod- 
ucts. 2) ESFs will be important when operator action is considered. 
3) In that case, vulnerability of ESFs components must be evaluat- 
ed. 4) A filtered-vented containment seems effective in reducing fis- 
sion products. 


18187 (JAERI-M—86-039) Physics problems on analysis 
of high conversion light water reactor. 2. Analysis of PRO- 
TEUS experiment by SRAC. (Japan Atomic Energy Re- 
search Inst., Tokyo). Mar 1986. 6lp. (In Japanese). NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE87701041. 

There are still uncertainties in predicting reactor physics 
quantities of high conversion light water reactors (HCLWR). In 
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the analysis of PROTEUS experiments, preferable results were ob- 
tained from the SRAC system, compared with the other codes, but 
some problems were also pointed out. Considering these problems, 
several improvements have been made in the SRAC system. On the 
other hand, new results of PROTEUS experiments were published, 
so a sequence of these PROTEUS experiments have been analysed 
again. Through these analysis, reactor physics problems on analys- 
ing HCLWRs have been summarized. 


(NUREG/CP—0084) Proceedings of the workshop 
on a containment performance design objective. (Brookhaven 
National Lab., Upton, NY (USA); Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear 
Regulatory Research). 1986. Contract AC02-76CHO00016. 
73p. (BNL-NUREG—52044; CONF-8605225—Summ.). 

S, PC A04/MF AOI - GPO. File Number T1I87005385. 
From Workshop on a containment performance design ob- 
jective; (aoe Ferry, WV, USA (12 May 1986). 

"Containment Performance Design Objective Work- 
shop” a designed to obtain a broad range of knowledgeable 
views concerning the issues in the development and implementation 
of a containment performance design objective (CPDO). It was a 
discussion workshop, involving invited experts representing a broad 
range of viewpoints, and drawn from utilities, reactor vendors, ar- 
chitect engineers, universities, national laboratories, and public in- 
terest groups. The participants were requested to review back- 
ground information concerning the safety goals and their status, a 
description of CPDO options selected for evaluation, an outline of 
an implementation approach and recognized issues of CPDO struc- 
ture and implementation. The general objective of the workshop 
was to generate information that could be used in the NRC's study 
and decision process concerning the formulation of a containment 
performance design objective. The participants’ views were ob- 
tained on specific CPDO options and issues that were presented to 
the Workshop and new ones that emerged during the discussion. 
An attempt was also made to identify areas of consensus emerging 
from the discussion. 


18189 (NUREG/CR—3950-Vol.3) Fuel performance 
annual report for 1985. Bailey, W.J.; Wu, S. (Pacific North- 
west Lab., Richland, WA (USA); Nuclear Regulatory Com- 
mission, Washington, DC (USA)). Feb 1987. Contract 
AC06-76RL01830. 102p. (PNL—5210-Vol.3). NTIS, PC 
A06/MF A01 - GPO. File Number T187006283. 

This annual report, the eighth in a series, provides a brief de- 
scription of fuel performance during 1985 in commercial nuclear 
power plants and an indication of trends. Brief summaries of fuel 
design changes, fuel surveillance programs, fuel operating experi- 
ence, fuel problems, high-burnup fuel experience, and items of gen- 
eral significance are provided. References to additional, more de- 
tailed information and related NRC evaluations are included. 


18190 (ZfK—568) IAEA-NPPCI specialists’ meeting on 
new instrumentation of water cooled reactors, Dresden, 
German Democratic Republic, 23-25 April 1985. Proceedings. 
(Zentralinstitut fuer Kernforschung, Rossendorf bei Dresden 
(German Democratic Republic); International Atomic 
Energy Agency, Vienna (Austria)). Oct 1985. 378p. 
(CONF-8504205—). NTIS (US Sales Only), PC A17/MF 
A01. File Number DE87701243. 

From IAEA/NPPCI specialists meeting on new instrumen- 
tation of water cooled reactors; Dresden, German D.R. (23 Apr 
1985). 

. The Meeting presentations were divided into 5 sessions de- 
voted to the following topics: instrumentation systems (4 papers), 
in-core instrumentation (4 papers), two-phase and accident instru- 
mentation (6 papers), neutron and gamma-ray spectrometry (3 
papers), coolant flow and noise measurements (6 papers). A sepa- 
rate abstract was prepared for each of these papers. 


18191 (ZfK—568, pp 160-171) Measurements and analy- 

_ sis of neutron and gamma noise in BWR’s. Dam, H. van; 
Kleiss, E.B.J. (Interuniversitair Reactor Inst., Deift, Nether- 
lands). Oct 1985. NTIS (US Sales Only), PC A17/MF AO1. 
File Number DE87701243. (CONF-8504205—). 


From IAEA/NPPCI specialists meeting on new instrumen- 
tation of water cooled reactors; Dresden, German D.R. (23 Apr 
1985). 

Neutron and gamma sensitive collectrons (self-powered de- 
tectors) have been designed for incore noise measurements in 
BWRs. A so-called twin-type has been developed for measurements 
of two-phase flow characteristics and detailed axial velocity distri- 
butions. Construction aspects of the twin detectors are discussed. 
An analysis is presented of the response of both detector types to 
incore parametric fluctuations. This analysis is based on detector re- 
sponse functions which provide an insight into the ‘field of view’ of 
the two types. The results are supported by experimental verifica- 
tions; it is shown that incore gamma detectors provide useful addi- 
tional information about two-phase flow in a BWR. 21 refs, 7 figs. 
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REFER ALSO TO CITATION(S) 18185, 18186, 18187, 18188, 18189, 18190, 
18260, 18263, 18282, 18283, 18285, 18286, 18287, 18288, 18291, 18292, 18294, 
18297, 18315, 18316, 18319, 18321, 18323, 18325, 18326, 18327, 18330, 18334, 
18335, 18336, 18339, 18340, 18344, 18345, 18528, 18865, 19850, 19874, 19878 


18192 bey ance g The behavior of fuel and fis- 
sion products in the power of the water-cooled 
reactors. Luzanova, L.M.; Miglo, V.N.; Slavyagin, P.D. 
(Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj Eh- 
nergii SSSR, Moscow). 1986. 13p. NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE87900502. 

From IAEA technical committee meeting on water reactor 
fuel behaviour and fission products release in off-normal and acci- 
dent conditions; Vienna, Austria (10 Nov 1986). 

Problems relating to investigation of dioxide fuel behavior 
and variation of fission product activity in power maneuvering in 
the VVER-type water-cooled reactors are considered. It is pointed 
out that at loads which do not result in onset of a zone of structural 
changes the behavior of fuel and that of fission products in the fuel- 
cladding gap and in the primary coolant under the stationary and 
transient conditions are determined only by the fuel-cladding inter- 
actions. At any power variations the fuel is not subject to structural 
changes and no excess release of fission products from the fuel 
occurs. 


18193 (DOE/ET/34213—13-14) Development of an ex- 
tended burnup Mark B design: Tenth and eleventh progress 
reports, July 1984-June 1986. (Babcock and Wilcox Co., 
Lynchburg, VA (USA). Nuclear Power Div.). Jan 1987. 
Contract AC02-78ET34213. 95p. (BAW—1532-10-11). 
NTIS (US Sales Only), PC A05/MF A01; 4; GPO Dep. 
File Number DE87005594. 

The primary objective of this program is to design and irra- 
diate an improved PWR assembly capable of operating to burnups 
in excess of 50,000 MWd/mtU. An extended burnup 15 x 15 fuel 
assembly, the Mark BEB, has been designed with this burnup capa- 
bility and is described in references 13 through 21. This document, 
a combined tenth and eleventh progress report, discusses the work 
accomplished from July 1, 1984 through June 30, 1986. 


18194 (EPRI-NP—4929) Proceedings: 1985 EPRI [Elec- 
tric Power Research Institute] workshop on remedial actions 
for secondary-side intergranular corrosion. Partridge, M.J. 
(Dominion Engineering, Inc., McLean, VA (USA); Electric 
Power Research Inst., Palo Alto, CA (USA)). Dec 1986. 
620p. (CONF-85 10255—Summs.). ‘Research Reports Center, 
Box 50490, Palo Alto, CA 94303. File Number T187920219. 

From Workshop on remedial action for secondary-side inter- 
granular corrosion; Baltimore, MD, USA (15 Oct 1985). 

A meeting on "Remedial Actions for Secondary Side Inter- 
granular Corrosion” was organized in an effort tc give those work- 
ing in this area an opportunity to share their results, ideas and 
plans. Topics discussed included: (1) results from steam generator 
tube and tube sheet examinations; (2) plant water chemistry studies 
associated with causes and prevention of IGA; and (3) retarding 
IGA and IGSCC rates by control of environments, temperatures, 
crevice flushing, buffering, etc. 
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18195 (EPRI-NP—5002) LWR [light water reactor] 
plant life extension: Interim report. (Virginia Power Co., 
Richmond (USA); Northern States Power Co., Minneapolis, 
MN (USA); Electric Power Research Inst., Palo Alto, CA 
(USA)). Jan 1987. Contract CRO01-83NE44473. 582p. NTIS, 
PC A25/MF AO1 - Research Reports Center, Box 50490, 
Palo Alto, CA 94303; 1; GPO Dep. File Number 
DE87005441. 

This report presents the interim results of the pilot-plant life 
extension studies underway at Surry Unit 1 and Monticello. It also 
presents overviews of ongoing life extension efforts throughout the 
nuclear-power community. The primary objectives of this report 
are: to transfer the lessons learned to date to utilities; and to en- 
courage participation and feedback from a broad sector of the utili- 
ty industry as the life extension project evolves. 


18196 (FRADOC—6-1) French experience on schedule 
and cost reduction of PWR construction. Coudray, M.; 
Bitsch, D. (Societe Franco-Americaine de Constructions 
Atomiques (FRAMATOMB), 92 - Courbevoie (France)). 
Oct 1985. 18p. (CONF-851005—2). NTIS (US Sales Only), 
PC A02/MF A01. File Number DE87750921. 

From IEEE-ASME-ASCE power generation conference; 
Milwaukee, WI, USA (20 Oct 1985). 

Within the extensive French program of PWR units, FRA- 
MATOME has gained an unprecedented experience in the area of 
on-site reactor construction. This presentation intends to underline 
the main features, which have proven efficient in schedule and cost 
reduction in this matter. 


18197 (FRADOC—6-2) Continuous improvement of oper- 
ation and maintenance conditions of French PWR Nuclear Is- 
lands. Bitsch, D. (Societe Franco-Americaine de Construc- 
tions Atomiques (FRAMATOMEBE), 92 - Courbevoie 
(France)). May 1985. 1lp. (CONF-850576—1; IAEA-SM— 


278-14). NTIS (US Sales Only), PC A02/MF AOl1. File 
Number DE87750922. 

From Symposium on advances in nuclear power plant avail- 
ability, maintainability and operation; Munich, F.R. Germany (20 
May 1985). 

Improvement of the nuclear island design, to facilitate main- 
tenance and working conditions during plant shutdown, has been a 
subject of particular attention within the French PWR program. 
Standardization and industrial concentration created an unusually 
favourable context for approaching this objective. Progress efforts 
supported by the feedback of actual operating experience were pur- 
sued in the areas of plant layout-equipment installation, and on the 
design and technology of the component themselves. The progress 
efforts on the design and technology of the components were pur- 
sued along several paths including: - the resistance increase of spe- 
cific parts submitted to various forms of in-service damage, - the 
reduction of the extent and duration of work during plant outages 
and - the reduction of the Occupational Radiation Exposure (ORE), 
one of the most important axes of development, through the appro- 
priate selection of less releasing materials, the implementation of 
more efficient decontamination systems and by the use of robots. 


18198 (FRADOC—6-6) PWR fuel: experience and devel- 
opment. Jouan, J. (Societe Franco-Americaine de Construc- 
tions Atomiques (FRAMATOME), 92 - Courbevoie 
(France)). May 1985. 16p. (CONF-8505309—1). NTIS (US 
Sales Only), PC A02/MF AOl1. File Number DE87750926. 

From Symposium on nuclear power plants in France; 
Hague, Netherlands (14 May 1985). 

The start-up of the large French nuclear program has rapid- 
ly led FRAGEMA to be one of the first PWR fuel suppliers. FRA- 
GEMA is a joint subsidiary of two companies whose scopes of 
supply are fully complementary: FRAMATOME (NSSS vendor) 
and COGEMA (nuclear fuel cycle service supplier). At the center 
of these two activities FRAGEMA is in charge of designing and 
marketing fuel assemblies. Assistance is also offered to nuclear 
power plant operators in all fuel related fields by providing a wide 
range of services and a number of specialized components. Over 
the past years a statistical data base has been accumulated on fuel 
assembly behaviour under various operating conditions. At the 
same time extensive experimental programs have been, set up to de- 


velop advanced products to cope with utilities needs in the future. 
An overview of these two sides of our experience is presented in 
the following. 


18199 (FRADOC—6-7) Evolution of FRAMATOME 
pressurized water reactor systems. Leroy, C.; Bitsch, D.; 

Millot, J.P. (Societe Franco-Americaine de Constructions 

Atomiques (FRAMATOMB), 92 - Courbevoie (France)). 

Oct 1985. 7p. (CONF-851079—1). NTIS (US Sales Only), 
PC A02/MF A0O1. File Number DE87750927. 

From 9. international conference on modern power stations; 
Liege, Belgium (7 Oct 1985). 

FRAMATOME’s PWR experience covers a total of 63 
units, 36 of which are operating by end of 1984. More than 10 units 
were operated in load follow mode. Progress features, resulting 
from the feedback of construction and operating experience, and 
from the returns of a vast research and development program, were 
incorporated in their design through subsequent series of standard 
units. The last four loop standard, the N4 model, integrates in a ra- 
tional way all those progress features, together with a significant 
design effort. The core design is based on the new Advanced Fuel 
Assemblies. The reactor control implements the "Reactor Maxi- 
mum Flexibility Package” (R-MAX) which provides a high level of 
automatic reactor control. The steam generator incorporates an 
axial-mixed flow economizer design. The triangular-pitch tube 
bundle, together with modular steam/water separators and a rear- 
rangement of the dryers resulted in a compact design. The reactor 
coolant pump benefits of higher performances over that of previous 
models due to an optimal hydraulic design, and of mechanical fea- 
tures which increase margins and facilitate the maintenance work. 
Following the N4 project, design work on advanced concepts is 
pursued by FRAMATOME. A main way of research is focused on 
the optimal use of fissile materials. These concepts are based on 
tight pitch fuel arrays, associated with a mechanical spectral shift 
device. 


18200 (FRADOC—6-8) Plutonium product: design of the 
rod and of the assembly. Francillon, G. (Societe Franco- 
Americaine de Constructions Atomiques (FRAMATOMEB), 
92 - Courbevoie (France)). Oct 1985. 22p. (in French). 
(CONF-8510306—2). NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE87750928. 

From SFEN meeting on plutonium recycle in pressurized 
water reactors; Paris, France (16 Oct 1985). 

On the base of physical and experimental data the aim to be 
reached is to design a mixed oxide-fuel rod and a mixed oxide-fuel 
assembly which will be introduced in a PWR type reactor while 
ensuring the operation and safety of the unit required presently. 
This paper presents successively the MOX fuel rod and the MOX 
fuel assembly. 


18201 (FRADOC—7-2) Recent developments in France 
of the ultrasonic examinations for the PWR vessel inspection. 
Dumont, P.; Bieth, M.; Launay, J.P. (Societe Franco-Amer- 
icaine de Constructions Atomiques (FRAMATOMEB), 92 - 
Courbevoie (France)). Aug 1985. 9p. (CONF-850828—3). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE87750933. 

From 4. international seminar on assuring structural integrity 
of steel reactor pressure boundary components; Ispra, Varese, Italy 


(26 se 

TOME and EDF have gained a great experience in 
the ultrasonic examinations of the various components and particu- 
larly of the reactor vessel. During these last years, the initiated de- 
velopment works concerned: the improvement of the knowledge of 
methods used, the beginning of the automatization in fabrication 
control, and, the continuation of the technical implementation of 
the signal and image processing. 


18202 (FRADOC—7-3) Recent experience and new de- 
velopments in reactor pressure vessel manufacture. Vignes, 
A. (Societe Franco-Americaine de Constructions Atomiques 

TOME), 92 - Courbevoie (France)). Nov 1985. 
79p. (CONF-8511248—1). NTIS (US Sales Only), PC A05/ 
MF AO1. File Number DE87750934. 
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From Meeting on recent trends in the development of pri- 
mary circuit technology; Madrid, Spain (25 Nov 1985). 

In this paper, FRAMATOME'’s recent experience and new 
developments in the manufacture of pressurized water reactor 
(PWR) reactor pressure vessel (RPV)s is described to show the 
very high standards of quality achieved to meet the most stringent 
requirements. Outstanding new developments include: qualification 
and utilisation of thick forged shell rings made from large hollow 
ingots; fully automatic submerged arc narrow gap welding; elec- 
troslag stainless steel cladding process; nozzle buttering by automat- 
ic hotwire TIG process. 


18203 (FRADOC—7-5) Application of directional solidi- 
fication ingot (LSD) in forging of PWR reactor vessel heads. 

ou, C.; Poitrault, I. (Societe Franco-Americaine de 
Constructions Atomiques (FRAMATOMEB), 92 - Courbe- 
voie (France)). Sep 1985. 23p. (CONF-8509349—1). NTIS 
(US Sales Only), A02/MF AOl. File Number 
DE87750936. 

From 10. international forging conference; Sheffield, UK (23 
Sep 1985). 

Creusot-Loire Industrie uses this type of ingot for manufac- 
ture of Framatome 1300 and 1450 MW 4-loop PWR reactor vessel 
heads. This type of ingot offers a number advantages: improved in- 
ternal soundness; greater chemical, structural and mechanical ho- 
mogeneity of the finished part; simplified forging process. After a 
brief description of the pouring and solidification processes, this 
paper presents an analysis of the results of examinations performed 
on the prototype forging, as well as review of results obtained 
during industrial fabrication of dished heads from LSD ingots. The 
advantages of the LSD ingot over conventional ingots are dis- 
cussed in conclusion. 


18204 (FRADOC—7-6) Examination performed in 
France during the fabrication of nuclear components. Retel, 
O. (Societe Franco-Americaine de Constructions Atomiques 

TOMBE), 92 - Courbevoie (France)). Sep 1985. 9p. 
(CONF-8509350—1). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87750937. 

From 20. annual British conference on non destructive test- 
ing; Glasgow, UK (17 Sep 1985). 

The importance of French program for construction of Pres- 
sure Water Reactors units has led FRAMATOME and Electricite 
de France, to draw up a code for design and construction of me- 
chanical components (RCCM). This code, approved by french au- 
thorities in 1979 applies since 1980 and provides rules for design, 
material purchasing, examination, welding and fabrication. A brief 
presentation of this code is done, illustrated by an example of appli- 
cation to class one butt-weld examination. 


18205 (JAERI-M—86-075) Experimental study of film 
boiling heat transfer in steam-water two-phase flow. (Japan 
Atomic Energy Research Inst., Tokyo). May 1986. 40p. 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE87701068. 

A steady-state film boiling experiment at void fractions be- 
tween 0.6 and 0.95 was performed to investigate the film boiling 
heat transfer coefficient in dispersed flow and transition regions 
during the reflood phase of a PWR-LOCA. The film boiling heat 
transfer in these regions was assumed to be superimposed by three 
different mechanisms; radiation, forced convection to steam and 
droplet impingement on wall. The radiation and forced convection 
heat transfer coefficients were evaluated by using the Stefan-Boltz- 
mann equation and the Dittus-Boelter equation, respectively. The 
thermodynamic non-equilibrium was taken into account in the 
forced convection heat transfer mode. A new correlation for the 
heat transfer coefficient due to droplet impingement was derived 
from the dispersed flow heat transfer model developed by Forslund 
and Rohsenow. The correlation is a function of steam and water 
velocities, void fraction, fluid properties and wall superheat. The 
agreement between calculated and experimentally derived heat 
transfer coefficients was fairly good for the present experiment. 


18206 (KFK—3769) Post test investigation of the bundle 
test ESBU-1. On temperature escalation in PWR fuel rod 
simulator bundles due to the Zircaloy/steam reaction. Hagen, 
S.; Kapulla, H.; Malauschek, H.; Wallenfels, K.P.; Buescher, 
BJ. Ci anibaniaaneamteen Karlsruhe G.m.b.H. (Germa- 
ny, F.R.). Hauptabteilung Ingenieurtechnik; Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Pro- 
jekt Nukleare Sicherheit). Aug 1986. oO NTI 

Only), PC A06/MF AO1. File Number DE87750834. 

This KfK report describes the post test investigation of 
bundle experiment ESBU-1. ESBU-1 was the first of two bundle 
tests on the temperature escalation of Zircaloy clad fuel rods. The 
investigation of the temperature escalation is part of the program of 
out-of-pile experiments performed within the frame work of the 
PNS - Severe Fuel Damage program. The bundle was composed of 
a 3x3 fuel rod array of our fuel rod simulators (control tungsten 
heater, UO/sub 2/-ring pellet and Zircaloy cladding). The length 
was 0.4 meter. After the test the bundle was embedded in epoxy 
and cut by a diamant saw. The cross sections are investigated by 
metallographic, SEM and EMP examinations. The results of these 
examinations are in good agreement with the seperate effects tests 
investigation of the PNS SFD-Program and inpile experiments of 
the Power Burst Facility. The investigations show that liquid Zir- 
caloy dissolves UO/sub 2/ by taking away the oxygen from the 
oxide. Depending on the overall oxygen content the (U,Zr,O)-melt 
forms at refreezing a) three phases (low oxygen content): metallic 
a-Zry(U), a uranium-rich metallic (U,Zr)alloy, and a (U,Zr)O/sub 
2/ mixed oxide, or b) two phases (high oxygen content): a-Zr(O) 
and the (U,Zr)O/sub 2/ mixed oxide. c) In melt regions where the 
local oxidation was very severe, such as in steam contact, only the 
(U,Zr)O/sub 2/ mixed oxide is formed already at test temperature. 
Also ZrO/sub 2/ formed during the initial time of the test is dis- 
solved by the melt. 


18207 (ZfK—568, pp 18-32) Space dependence of reac- 
tivity parameters on reactor dynamic perturbation measure- 
ments. Maletti, R.; Ziegenbein, D. (Zentralinstitut fuer 
Kernforschung, Rossendorf bei Dresden, German Demo- 
cratic Republic). Oct 1985. NTIS (US Sales Only), PC 
A17/MF AOl. File Number DE87701243. (CONF- 
8504205—). 

From IAEA/NPPCI specialists meeting on new instrumen- 
tation of water cooled reactors; Dresden, German D.R. (23 Apr 
1985). 

Practical application of reactor-dynamic perturbation meas- 
urements for on-power determination of differential reactivity 
weight of control rods and power coefficients of reactivity has 
shown a significant dependence of parameters on the position of 
outcore detectors. The space dependence of neutron flux signal in 
the core of a VVER-440-type reactor was measured by means of 60 
self-powered neutron detectors. The greatest neutron flux alter- 
ations are located close to moved control rods and in height of the 
perturbation position. By means of computations, detector positions 
can be found in the core in which the one-point model is almost 
valid. 18 refs, 12 figs, 1 tab. 


18208 (ZfK—568, pp 33-54) Average-incore axial power 
distribution measurement by a multi-excore detector. Sengler, 
G.; Mourlevat, J.L. QRAMATOME, Paris, France). Oct 
1985. NTIS (US Sales Only), PC A1l7/MF AOI. File 
Number DE87701243. (CONF-8504205—). 

From IAEA/NPPCI specialists meeting on new instrumen- 
tation of water cooled reactors; Dresden, German D.R. (23 Apr 
1985). 

French 1300 MWe reactors Protection System against DNB 
and excessive linear power is based on the average-incore axial 
power distribution continuous measurement by multi-excore detec- 
tors. This paper describes the main results obtained during the first 
power escalation of PALUEL Unit 1 and 2, first units of 1300 
MWe reactors and shows some INCORE/EXCORE power distri- 
bution comparisons. 6 figs, 3 tabs. 
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18209 (ZfK—568, pp 66-77) Experiences with prompt 
self-powered detectors in nuclear reactors of WWER type. 
Seidenkranz, T.; Boehme, K.; Hagemann, U.; Maletti, R.; 
Stein, H. (Zentralinstitut fuer Kernforschung, Rossendorf 
bei Dresden, German Democratic Republic). Oct 1985. 
NTIS (US Sales Only), PC A17/MF AO1. File Number 
DE87701243. (CONF-8504205—). 

From IAEA/NPPCI specialists meeting on new instrumen- 
tation of water cooled reactors; Dresden, German D.R. (23 Apr 
1985). 

> The total sensitivities of Co-SPND and Pt-SPGD have been 
experimentally determined to (3.8 +- 0.5)center dotl0/sup -23/ A 
cm s and (2.2+-0.3)center dotl0/sup -23/ A cm s, respectively. 
The ‘y-ray induced current components have been computed to be 
about -12 up to -20% (Co) and 75% (Pt). A direct proportionality 
between axial neutron flux density distribution and y-ray distribu- 
tion has been measured in the central channels of fuel assemblies. 
First results of reactor-dynamic perturbation measurements by 
means of prompt spending SPD are discussed. 5 refs, 6 figs, 1 tab. 


18210 (ZfK—568, pp 78-99) In-core measurements with 
platinum self powered detectors in a French PWR. Duchene, 
Sengler, G. (CEA Centre d’Etudes Nucleaires de Saclay, 

- Gif-sur-Yvette, France; FRAMATOME, Paris, 
France), Oct 1985. NTIS (US Sales Only), PC A17/MF 
A01. File Number DE87701243. (CONF-8504205—). 

From IAEA/NPPCI specialists meeting on new instrumen- 
tation of water cooled reactors; Dresden, German D.R. (23 Apr 
1985). 

, An experience of Self Powered Flux Detectors application 
in a French PWR is reported. These detectors with platinum emit- 
ter are tested in order to evaluate their capability for in-core flux 
measurements. The first results given in this paper concern the 
technological behaviour specially the insulation resistance evolu- 
tion, the change in sensitivity due to fuel burn up, Xenon oscilla- 
tion, rod bank insertions, and their response during different power 
transients. 4 refs, 12 figs, 4 tabs. 


18211 (ZfK—568, pp 100-111) Comment on the in-core 
measurement in the WWER nuclear power plant. Krett, V.; 
Dach, K.; Erben, O. (Ustav Jaderneho Vyzkumu CSKAE, 
Rez, Czechoslovakia). Oct 1985. NTIS (US Sales Only), PC 
A17/MF AO0Ol. File Number DE87701243. (CONF- 
8504205—). 

From IAEA/NPPCI specialists meeting on new instrumen- 
tation of water cooled reactors; Dresden, German D.R. (23 Apr 
1985). 

) The activity of the Nuclear Research Institute (NRI) Rez in 
the field of in-core measurement sensors is described in the paper. 
The results of comparison and calibration experiments realized on 
the WWR-S research reactor at the NRI are presented. Measure- 
ments with fission calorimeters and SPN detectors carried out in 
the framework of diagnostic fuel assembly program of WWER 
NPP reactors are described. Noise measurements with detectors of 
in-core instrumentation of diagnostic fuel assemblies are also men- 
tioned. Comparison experiments on the WWER-440 NPP reactor 
are described and the method of function verification of neutron 
sensors of the in-core control system of these reactors is given. 12 
refs, 9 figs, 3 tabs. 


18212 (ZfK—568, pp 203-222) Applicability of silicone 
rubber insulated cables to be used inside containment. Lilja, 
M. (Imatran Voima Oy, Helsinki, Finland). Oct 1985. NTIS 
(US Sales Only), PC A17/MF AOl. File Number 
DE87701243. (CONF-8504205—). 

From IAEA/NPPCI specialists meeting on new instrumen- 
tation of water cooled reactors; Dresden, German D.R. (23 Apr 
1985). 

, Imatran Voima Oy has tested the behaviour of silicone 
rubber insulated cables in a LOCA environment. Both thermal and 
radiation aging were performed as well as accident irradiation. 
Aging itself did not effect insulation resistances of the cables. In the 
accident environment, however, a decrease was found. The me- 
chanical properties of silicone were degraded by aging. Especially 
irradiation had a strong effect. The result of the tests was that sili- 
cone rubber cables can be used inside the containment for only a 
limited time. 2 refs, 9 figs. 


18213 (ZfK—568, pp 236-251) New neutron spectrome- 
try system for in-core out-core application at WWER. 
Mehner, H.C.; a B.; Hagemann, U.; Nagel, S.; 
Schoene, M.; Stephan, (Zentralinstitut fuer Kernfors- 
chung, Rossendorf bei ane Democratic Re- 
oie. Oct 1985. NTIS (US Sales Only), PC A17/MF 
A01. File Number DE87701243. (CONF-8504205—). 

From IAEA/NPPCI specialists meeting on new instrumen- 
tation of water cooled reactors; Dresden, German D.R. (23 Apr 
1985 

: An automated measuring system based on a newly-devel- 
oped multi-component wire activation detector (MWAD) is pre- 
sented which has been applied for neutron spectrometry inside 
WWER. The MWAD consisting of Au, Mn, Mo, Ni, and W is de- 
signed to determine the neutron spectrum in the thermal, epither- 
mal and fast energy region by a single gamma-ray spectrum meas- 
urement. Investigations were carried out within an ordinary fuel as- 
sembly of the Greifswald NPS (WWER-440) as well as in experi- 
mental fuel assembly of the Rheinsberg NPS (WWER-70). The 
evaluation of the measurements was done with the newly-devel- 
oped adjustment code COSA based on the generalized least square 
method. 9 refs, 7 figs, 5 tabs. 


18214 (ZfK—568, pp 290-301) Water flow measurement 
by neutron correlation. Meyer, K. (Ingenieurhochschule 
Zittau, German Democratic Republic). Oct 1985. NTIS (US 
Sales Only), PC A17/MF A0O1. File Number DE87701243. 
(CONF-8504205—). 

From IAEA/NPPCI specialists meeting on new instrumen- 
tation of water cooled reactors; Dresden, German D.R. (23 Apr 
1985). 

, Current attempts for measurement of water flow velocity in 
PWRs are discussed on the basis of a simplified thermohydraulic 
model. It is pointed out that application of noise methods have 
good prospects if mass flow fluctuations exist in the core propagat- 
ing with the main flow velocity. In this case rehocence method 
should be preferred for the evaluation of data from in-core neutron 
detector measurements. Further experimental and theoretical work 
is suggested. 11 refs, 3 figs. 


18215 (ZfK—568, pp 302-313) Application of N-16 activ- 
determina 


ity measurement for tion of coolant mass flow ve- 
locity and power of PWR of WWER-type. Arend, K.; 
Hampel, R. (VEB Kernkraftwerk Bruno Leuschner, Greifs- 
wald, German Democratic Republic). Oct 1985. NTIS (US 
Sales Only), PC A17/MF AO1. File Number DE87701243. 
(CONF-8504205—). 

From IAEA/NPPCI specialists meeting on new instrumen- 
tation of water cooled reactors; Dresden, German D.R. (23 Apr 
1985). 

: Knowledge of coolant mass flow velocity and power distri- 
bution among coolant lines is important for determination of maxi- 
mum attainable reactor power. This holds especially for operating 
conditions departing from the stationary case, i.e. transient condi- 
tions and natural circulation at power. A mathematical model and 
first results of measurement procedure are presented. Basic concept 
of the model is a combination of delay time measurement by means 
of cross-correlation and an absolute velocity measurement. Signals 
of gamma detectors in the vicinity of the core are used for meas- 
urement of power and correction of dynamic errors. Transfer of 
signals is carried out by means of optical fibres. 5 refs, 4 figs. 
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REFER ALSO TO CITATION(S) 17861, 18257, 18322, 18333, 18534 


18216 (EUR—10431) Market potential of modular high 
temperature reactors. As combined heat and power plants in 
the Federal Republic of Germany. Ibowski, R.; Allelein, H.J.; 
Woite, G.; Schon, R.; Hourfar, D.; Heberle, V. (Commis- 
sion of the European Communities, Luxembourg). 1986. 
75p. NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE87750941. 





The High Temperature Reactor (HTR) Module is a small 
pebble bed reactor. In a secondary steam circuit electricity is pro- 
duced and heat recovered in the temperature range up to ca. 
350°C. In combined heat and power (CHP) operation the heat can 
be supplied to district heating systems (< 180°C) or as steam to 
low temperature (< 350°C) industrial processes. The modular reac- 
tor units can be combined to larger stations, here, the standard 
design is for a 2 x 200 MW CHP plant with ca. 135 MW electric 
and ca. 250 MJ/s heat output. The final energy demand is in future 
in the FRG not expected to change significantly from today’s level. 
In the economic evaluation of CHP plants with start-up 1993 the 
400 MW HTR-Module is found to be economically competitive 
with a similarly sized coal fired station. Of the requirements for re- 
placements and additional capacity only a fraction is technically 
suited to accomodate a 400 MW HTR-Module plant. These are dis- 
trict heating systems and industries where large units already are in 
operation or expansions are expected. The cumulative technical po- 
tential for both areas of deployment is calculated for the whole 
period up to 2020. The market potential is inevitably smaller than 
the economic potential. The introduction phase of HTR-Modules 
was assumed to last between 15 and 20 years and approach a 
market share of new orders of 50%. Starting with one, pessimisti- 
cally and three, optimistically, demonstration plant in 1991-1995 the 
cumulative installation reach some 10 to 12 stations in 2020. The 
estimated market share for the HTR-Module assumes that the envi- 
ronmental advantages are realized and accepted by the public. It 
also presupposes a good operating record of the demonstration 
plant. 43 refs.. 


18217 (JAERI-M—86-046) HTGR fuel behavior at very 
high temperature. (Japan Atomic Energy Research Inst., 
Tokyo). Mar 1986. 2ip. NTIS (US Sales Only), PC A02/ 
MF AO01. File Number DE87701047. 

Fuel behavior at very high temperature simulating abnormal 
transient of the reactor operation and accidents have been investi- 
gated on TRISO coating LEU oxide particle fuels at JAERI. The 
test simulating the abnormal transient was carried out by irradiation 
of loose coated particles above 1600 deg C. The irradiation test in- 
dicated that particle failure was principally caused by kernel migra- 
tion. For simulation of the core heat-up accident, two experiments 
of out-of-pile heating were made. Survival temperature limits were 
measured and fuel performance at very high temperature were in- 
vestigated by the heatings. Study on the fuel behavior under reac- 
tivity initiated accident was made by NSRR (Nuclear Safety Re- 
search Reactor) pulse irradiation, where maximum temperature was 
higher than 2800 deg C. It was found in the pulse irradiation ex- 
periments that the coated particles incorporated in the compacts 
did not so severely fail unlike the loose coated particles at ultra 
high temperature above 2800 deg C. In the former particles UO/ 
sub 2/ material at the center of the kernel vaporized, leaving a 
spherical void. 


18218 (JAERI-M—86-066) Measurement and analysis on 
bearing characteristics of gas bearing circulator(B/sub 1/). 
(Japan Atomic Energy Research Inst., Tokyo). Apr 1986. 
74p. NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE87701063. 

The bearing loads were measured and analyzed for the gas 
bearing type circulator of the Helium loop HENDEL. From results 
of the study, it was found that the static load acting to bearing pads 
in the journal bearing does not remain constant as expected and is 
not isogonal due to the external forces from momentum changes 
and pressure gradient of the working gas and from electromagnetic 
force in the driving motor. As to the dynamic load in the bearing, 
it was found to depend on the static load and was also found that 
the absolute value of its vector is not constant in a rotation of the 
shaft. It was predicted and reasoned that the divergent shaft vibra- 
tion is caused by the vibrational dynamic load in absolute value and 
relatively low stiffness of the spring-pivot. To improve weak points 
of the gas bearing circulator, some new design criteria are offered 


and the substantial methods are also indicated to realize those crite- 
ria. 
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18219 (Juel—2039) To the conception of a small HTR 
shop-fabricated in underground silo type of building. Buda, R. 
(Kernforschungsanlage Juelich G.m. ba H. (Germany, F.R.). 
Inst. fuer Reaktorentwicklung; Technische Hochschule 
Aachen (Germany, F.R.)). Jan 1986. 122p. (in German). 
NTIS (US Sales Only), PC A06/MF AOl1. File Number 
DE87750887. 

A technical improved small HTR (co-generation) on the 
basis of AVR in underground silo type of building is a technic-eco- 
nomic alternative to the nuclear site concepts until now. Under 250 
MW thermal power (100 MWe) the reactor can be shop-fabricated 
nearly completely at today’s technic standard. The four years of 
erection time for a first facility can be reduced to less than three 
years for the following projects. But further actions shortening the 
erection time, as for example simplify the authorisation procedure, 
use standardized components or short-run production have to be 
taken. The installation of the reactor in an underground silo makes 
the application near city or in industry fields possible with regard 
to the higher expected safety potential. Estimating the investment 
and power costs shows an evident diminishing of the costs for the 
following projects and the modul concept (2 to 4 reactor units), so 
that an economical marketable plant could be realized with this fa- 
cility. 


18220 (Juel-Spez—350) Investigations on a fibre insula- 
tion with ceramic Broeckerhoff, P. a - 
sanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Reak- 
torbauelemente). Mar 1986. 63p. (In German). NTIS (US 
Sales Only), PC A04/MF A0O1. File Number DE87750883. 

Investigations on an insulation which has been designed and 
delivered by the Interatom company are described. The insulation 
consists of graphite tubes at the hot side and wrapped fibre blan- 
kets. The inner shrouds are fixed in radial and axial directions by 
means of four spheres and one special spacer, respectively. First 
test runs showed increasing thermal fluxes and thermal conductiv- 
ities with growing gas pressure. Additionally, the temperatures at 
the top of the horizontally arranged pressure tube were much 
higher than those at the bottom position. This was caused by natu- 
ral convection within the fibre blankets. Because of the poor results 
the insulation was dismantled and mounted again. In order to 
reduce the permeability in radial direction additional foils were in- 
stalled. The following experiments yielded reduced thermal fluxes 
and wall temperatures. Furthermore, the flux and temperature dis- 
tributions around the circumference were much better compared 
with the results of the investigations on the unmodified insulation. 
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18221 (KFK—4136) Research reactor FR2 - 20 years 
chemical and radiochemical measurements. Feuerstein, H.; 
Graebner, H.; Oschinski, J.; Hoffmann, W.; Beyer, J. (Kern- 
forschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). 
Hauptabteilung Ingenieurtechnik). Sep 1986. 39p. NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE87750841. 

The FR2 has been a D/sub 2/0 cooled and moderated re- 
search reactor with a thermal output of 44 MW. It was in operation 
from 1961 to 1981. Because of the operating conditions of the reac- 
tor, only a small number of routine measurements were performed. 
For these however special techniques had to be developed. During 
the 20 years of operation a number of special events occurred or 
have been observed, sometimes with very amazing results, e.g. the 
‘aceton effect’. This report describes the chemical and radiochemi- 
cal conditions of the reactor systems, as well as the results of the 
surveilance work. Not described are measurements for the many 
experiments. The last chapter gives in a short form a description of 
the most unusual events and observations. 
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REFER ALSO TO CITATION(S) 17848, 18263, 18267, 18268, 18269, 18270, 
18271, 18272, 18273, 18274, 18275, 18276, 18277, 18278, 18279, 18280, 18281, 
18298, 18299, 18300, 18301, 18302, 18303, 18304, 18305, 18306, 18317, 18318, 
18320, 18331, 18332, 18341, 18375 


18222 (CONF-860931—11) Development of an LMR 
core design using metallic fuel. Orechwa, Y.; Yang, S.T. (Ar- 
gonne National Lab., IL (USA)). 1986. Contract W-31109- 
ENG-38. 16p. NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE87004996. 

From International conference on reliable fuels for liquid 
metal reactors; Tucson, AZ, USA (7 Sep ve 

The design and performance of a metal fueled LMR core at 
the 900 MWth power level is described. Performance measures of 
preliminary driver and blanket fuel pin designs are calculated with 
the developmental fuel performance code LIFE-metal. The robust- 
ness of the designs to changes in design parameters is shown with 
respect to plenum length, cladding thickness and cladding tempera- 
ture. 


18223 (CONF-870424—4) LMR thermal hydraulics cal- 
culations in the US. Dunn, F.E.; Malloy, D.J.; Mohr, D. 
(Argonne National Lab., IL (USA)). 27 Apr 1987. Contract 
W-31109-ENG-38. 13p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE87004952. 

From American Nuclear Society international meeting on 
advances in reactor physics, mathematics and computation; Paris, 
France (27 a 1987). 

A wide range of thermal hydraulics computer codes have 
been developed by various organizations in the US. These codes 
cover an extensive range of purposes from within-assembly-wise pin 
temperature calculations to plant wide transient analysis. The codes 
are used for static analysis, for analysis of protected anticipated 
transients, and for analysis of a wide range of unprotected tran- 
sients for the more recent inherently safe LMR designs. Some of 
these codes are plant-specific codes with properties of a specific 
plant built into them. Other codes are more general and can be ap- 
plied to a number of plants or designs. These codes, and the pur- 
poses for which they have been used, are described. 


18224 (CONF-8610225—1) US LMFBR [Liquid Metal 
Fast Breeder Reactor]: flow induced vibration program (1977- 
1986): A summary and overview. Wambsganss, M.W.; Chen, 
S.S.; Mulcahy, T.M.; Jendrzejczyk, J.A. (Argonne National 
Lab., IL (USA)). Sep 1986. Contract W-31109-ENG-38. 
25p. NTIS, PC A02/MF A0O1; 1; GPO Dep. File Number 
DE87004857. 

From International Atomic Energy Agency IWGFR special- 
ists meeting on flow induced vibrations; Paris, France (21 Oct 
1986). 

” This paper summarizes the activities and accomplishments 
under the US LMFBR Flow Induced Vibration Program for the 
period 1977-1986. Since 1977 represents the date of the last IAEA 
IWGFR Specialists Meeting on LMFBR Flow Induced Vibration, 
this paper thus provides an update to the results presented at that 
meeting. This period also represents a period of substantial change 
for the US LMFBR program. A major reactor project, the FFTF, 
was completed and a second major project, the CRBR plant, was 
terminated. This change adversely impacted the US flow induced 
vibration program. Nevertheless, base technology activities have 
continued. In this paper, research in the following areas is summa- 
rized: Vibration characteristics and scaling, Turbulent buffeting and 
vortex shedding, Fluidelastic instabilities of tube bundles in cross- 
flow, and Instabilities induced by leakage flows. 


18225 (CONF-8610226—2) Plans for the development of 
the IFR [Integral Fast Reactor] fuel cycle. Johnson, T.R. 
(Argonne National Lab., IL (USA)). 1986. Contract W- 
31109-ENG-38. 5p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE87004955. 

From 6. annual plutonium pyrochemical workshop; Los 
Alamos, NM, USA ¢ Oct 1986). 

The Integral Fast Reactor (IFR) is a concept for a self-con- 
tained facility in which several sodium-cooled fast reactors of mod- 
erate size are located at the same site along with complete fuel-re- 
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cycle and waste-treatment facilities. After the initial core loading 
with enriched uranium or plutonium, only natural or depleted ura- 
nium is shipped to the plant, and only wastes in final disposal forms 
are shipped out. The reactors have driver and blanket fuels of ura- 
nium-plutonium-zirconium alloys in stainless steel cladding. The use 
of metal alloy fuels is central to the IFR concept, contributing to 
the inherent safety of the reactor, the ease of reprocessing, and the 
relatively low capital and operating costs. Discharged fuels are re- 
covered in a pyrochemical process that consists of two basic steps: 
an electrolytic process to separate fission products from actinides, 
and halide slagging to separate plutonium from uranium. 


18226 (CONF-8611129—1) The integral fast reactor and 
its role in a new generation of nuclear power plants, Tokai, 
Japan, November 19-21, 1986. Smith, R.R. (Argonne Nation- 
al Lab., IL (USA)). 1986. Contract W-31109-ENG-38. 71p. 
NTIS, PC A04/MF A0O1; GPO Dep. File Number 
DE87002538. 


From International nuclear engineering symposium on the 
development and use of small and medium size power reactors in 
the next generation; Tokyo, Japan (19 Nov 1986). 

This report presents information on the Integral Fast Reac- 
tor and its role in the future. Information is presented in the areas 
of: inherent safety; other virtues of sodium-cooled breeder; and 
solving LWR fuel cycle problems with IFR technologies. (JDB) 


18227 (EUR—10123) Comparative analysis of quality as- 
surance systems which effectively control, review and verify 
the quality of components manufactured for liquid metal 
cooled fast breeder reactors within the EEC. Benn, L.A.; 
Van Weelderen, H. (Commission of the European Commu- 
nities, Luxembourg). 1985. 121p. NTIS (US Sales Only), PC 
A06/MF AO1. File Number DE87750942. 

Comparative analyses are made of Quality Assurance Sys- 
tems, by techniques and the methodology used, for the manufacture 
of component parts for the Liquid Metal Cooled Fast Breeder Re- 
actor (LMFBR) within the EEC. Two differing alternative systems 
are presented in the analysis. First, a tabulated analytical treatment 
which analyses 14 codes and standards relating to Quality Assur- 
ance which can be applied to LMFBR’s. The comparison equates 
equivalent clauses between codes and standards followed by an 
analysis of individual clauses in tabular form, the International 
Standard ISO 6215. A statistical summary and recommendations 
conclude this analysis. The second alternative system used in the 
comparison is a descriptive analytical method applied to 9 selected 
codes and standards relating to Quality Assurance based on the 13 
criteria of the International IAEA Code of Practice no. 50 C.QA 
entitled Quality Assurance for Safety in Nuclear Power Plants”. 
An investigation is then made of the state of the art on the subject 
of classification of component parts bearing generally on Quality 
Assurance. The method of classification is segregated into General, 
Safety and Inspection categories. A summary of destructive and 
non destructive controls that may be applied during the manufac- 
ture of LMFBR components is given, together with tests that may 
be applied to selected components, namely Primary Tank, Second- 
ary Sodium Pump and the Primary Cold Trap allocated to Safety 
Classes, 1, 2 and 3 respectively. The report concludes with a sum- 
mary of typical records produced at the delivery of a component. 


18228 (EUR—10128) EAC European Accident Code. A 
modular system of computer programs to simulate LMFBR 
hypothetical accidents. Wider, H.; Cametti, J.; Clusaz, A.; 
Devos, J.; VanGoethem, G.; Nguyen, H.; Sola, A. (Com- 
mission of the European Communities, Ispra (Italy). Joint 
Research Centre; Commission of the Euro; Communi- 
ties, Luxembourg). 1985. 22p. NTIS (US Sales Only), PC 
A02/MF A01. File Number DE87750943. 

One aspect of fast reactor safety analysis consists of calculat- 
ing the strongly coupled system of physical phenomena which con- 
tribute to the reactivity balance in hypothetical whole-core acci- 
dents: these phenomena are neutronics, fuel behaviour and heat 
transfer together with coolant thermohydraulics in single- and two- 
phase flow. Temperature variations in fuel, coolant and neighbour- 
ing structures induce, in fact , thermal reactivity feedbacks which 
are added up and put in the neutronics calculation to predict the 
neutron flux and the subsequent heat generation in the reactor. At 





this point a whole-core analysis code is necessary to examine for 
any hypothetical transient whether the various feedbacks result ef- 
fectively in a negative balance, which is the basis condition to 
ensure stability and safety. The European Accident Code (EAC), 
developed at the Joint Research Centre of the CEC at Ispra (Italy), 
fulfills this objective. It is a modular informatics structure (quasi 2- 
D multichannel approach) aimed at collecting stand-alone computer 
codes of neutronics, fuel pin mechanics and hydrodynamics, devel- 
oped both in national laboratories and in the JRC itself. EAC 
makes these modules interact with each other and produces results 
for these hypothetical accidents in terms of core damage and total 
energy release. 10 refs. 


18229 (HEDL-SA—3029-FP) Swelling of 20% cold 
worked 316 stainless steel fuel pin cladding and ducts. Ma- 
kenas, B.J. ord Engineering Development Lab., Rich- 
land, WA (USA)). Feb 1984. Contract AC06-76FF02170. 
25p. (CONF-840604—38). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE87005474. 

From 12. international symposium on effects of radiation on 
materials; Williamsburg, VA, USA (18 Jun 1984). 

The data base of 316 Stainless Steel 20% Cold Worked clad- 
ding swelling measurements from mixed-oxide fuel pins irradiated 
in EBR-II has been extended to a fast (E > 0.1 MeV) fluence of 17 
x 10”? n/cm?. Previously the data base from actual fuel pins includ- 
ed only developmental and FFTF first core cladding of 0.230 in. 
diameter irradiated to a maximum fast fluence of 13 x 10? n/cm? 
Recent data includes FFTF fourth core material and cladding sam- 
ples 0.290 in. in diameter which were taken from various advanced 
oxide experiments. Differences in incubation parameter between the 
swelling of First and Fourth core material were at first attributed 
to heat-to-heat differences, but later were shown to be more prop- 
erly attributed to different experimental and cladding fabrication 
parameters. Peak swelling values have now reached 40% volume 
change. Swelling in cold worked 316 stainless steel ducts used in 
EBR-II has also been evaluated using coupons cut or punched from 
irradiated duct faces. Substantial differences in swelling between 
faces, which reflect the local reactor environment, have been ob- 
served. More recently, duct material at the same maximum fluence 
as that of the fuel pin cladding has been added to the data base and 
compared to the swelling of EBR-II cladding. 


18230 (HEDL-SA—3527-FP) Effects of irradiation on 

fracture toughness of Alloy 718 plate and weld. Mills, 
W.J. (Hanford Engineering Development Lab., Richland, 
WA (USA)). May 1986. Contract AC06-76FF02170. 37p. 
(CONF-870480—1). NTIS, PC A03/MF AOI; 1; GPO Dep. 
File Number DE87004345. 

From Effects of radiation on materials; Berkeley, UK (7 Apr 
1987). 

The effect of fast-neutron irradiation on the J/sub Ic/ frac- 
ture toughness of Alloy 718 plate and weld was characterized at 
427°C using single- and multiple-specimen R-curve techniques. 
Two heat treatments were employed: the conventional ASTM 
B637 precipitation heat treatment (CHT) and a modified heat treat- 
ment (MHT) designed to improve the impact toughness of Alloy 
718 welds. In the unirradiated and irradiated conditions, the frac- 
ture resistance of the MHT materials was consistently higher than 
that for their CHT counterparts. Irradiation significantly reduced 
the J/sub Ic/ and tearing modulus values for the plate and weld in 
both heat-treated conditions with saturation occurring at relatively 
low neutron exposures (below 8 dpa). The CHT base metal and 
weld exhibited saturation J/sub Ic/ levels of 31 and 21 kJ/m?, re- 
spectively; a saturation level of 52 kJ/m? was obtained for both the 
MHT wrought product and weld metal. Electron fractographic ex- 
amination revealed that irradiation damage induced a transition 
from microvoid coalescence to channel fracture, which was associ- 
ated with localized separation along planar slip bands. The effects 
of microstructure and operative fracture mechanisms were related 
to the fracture resistance of unirradiated and irradiated materials. 
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— ae Specialists’ meeting on predictions 
and experience of a behaviour, Wilmslow, Eng- 
land, 1-4 October I 1984. (International Atomic Energy 
Agency, Vienna (Austria). International Working Group on 
Fast Reactors; UKAEA Headquarters, London; National 
Nuclear Corp. Ltd., Risley (UK)). Oct 1984. 382p. (CONF- 
8410199—). NTIS (US Sales Only), PC A17/MF A01. File 
Number DE87700998. 
From IAEA IWGFR specialists meeting on predictions and 
experience of core distortion behaviour; South Manchester, UK (1 
Oct 3 


The specialists’ meeting on predictions and experience of 
core distortion behaviour was held at Mottram Hall, Wilmslow, 
England, under the auspices of the National Nuclear 
on 1 to 4 October 1984. The meeting was sponsored by the IAEA 
on the recommendation of the International Working Group on 
Fast Reactors (IWGFR) and was attended by 28 participants in- 
cluding observers from Belgium, France, the Federal Republic of 
Germany, India, Italy, Japan, the United Kingdom, the United 
States, the Union of Soviet Socialist Republics and the IAEA. The 
meeting was chaired by Mr. K.F. Allbeson of NNC. The purpose 
of the meeting was to provide a forum for the exchange of informa- 
tion on core distortion in fast breeder reactors. Emphasis was 
placed on the predictive computer codes. The technical parts of the 
meeting were divided into five major sessions as follows: 1) Over- 
view of National Programmes including the identification of key 
issues to be considered in the following sessions (8 papers); 2) Cal- 
culation methods for core distortion and mechanical behaviour (6 
papers); 3) Validation and qualification methods (3 papers); 4) 
Design and evaluation of core styles (5 papers); 5) Operating expe- 
rience (5 papers). A separate abstract was prepared for each of 
these papers. 


18232 (IWGFR—54, pp So Preventive measures 
for avoiding problems from the operators view. 
Bauer, F. (SBK, Kalkar, Germany, F.R.). Oct 1984. NTIS 
(US Sales Only), PC A17/ME AOl. File Number 
DE87700998. (CONF-8410199—). 

From IAEA IWGER specialists meeting on predictions and 
experience of core distortion behaviour; South Manchester, UK (1 
Oct 1984). 


18233 (IWGFR—54, pp 29-30) IWGFR meeting on 
distortion 


pre- 
dictions and of core behaviour, 1-4 Oc- 
tober 1984, UK overview paper. Anderson, R.G. 
Springfields Nuclear Power Development Labs.). Oct 1984. 
NTIS (US Sales Only), PC A17/MF AOl1. File Number 
DE87700998. (CONF-8410199—). 

From IAEA IWGFR specialists meeting on predictions and 
experience of core distortion behaviour; South Manchester, UK (1 
Oct 1984). 

Tiiciseitvs then webct bn UR etttwin tote 
of fast reactors design. The achievements in designs of core support 
systems, fuel burn-up and in understanding of core support prob- 
lems are mentioned. 


18234 (IWGFR—54, pp 31-42) Overview of the design 
of core restraint systems. Heinecke, J. (Internationale Atom- 
reaktorbau G.m.b.H., INTERATOM, Bergisch Gladbach, 
Germany, F.R.). Oct 1984. NTIS (US Sales Only), PC 
A17/MF AOl. File Number DE87700998. (CONF- 
8410199—). 

From IAEA IWGEFR specialists meeting on predictions and 
experience of core distortion behaviour; South Manchester, UK (1 
Oct 1984). 

The optimization of the core restraint system is an important 
condition for the safe and reliable operation of a fast breeder reac- 
tor. For KNK II which is under successful operation and SNR 300 
all requirements for safety and operation have been met with help 
of a ring type system. For SNR 2 the decision between the ring 
type system and the free standing core has to be done in the near 
future. Within these considerations the advantages of a ring type re- 
straint system of limiting deflections during operation and limiting 
of possible movements under seismic conditions have to be bal- 
anced against the somewhat more complicated structure of the ring 
type restraint system. 8 figs. 
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18235 (IWGFR—54, pp 43-51) General presentation of 
the core mechanical behaviour approach in France. Bernard, 
A.; Dorsselaere, J.P. van; Francillon, E. (CEA Centre 
d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul-lez-Dur- 
ance, France. Dept. des Reacteurs a Neutrons Rapides; No- 
vatome/EK, Lyon, France). Oct 1984. NTIS (US Sales 
Only), PC A17/MF AOl. File Number DE87700998. 
(CONF-8410199—). 

From IAEA IWGEFR specialists meeting on predictions and 
experience of core distortion behaviour; South Manchester, UK (1 
Oct 1984). 

This French review paper presents the evolution along time 
of the FBR core mechanical behaviour approach, from’ RAPSO- 
DIE to SPX2, through PHENIX and SPX1: core designs, knowl- 
edge of the irradiation laws, project criterias, calculation codes, and 
R and D fields. 2 figs, 2 tabs. 


18236 (IWGFR—54, pp 52-54) Overview of the Indian 
program related to fast reactor core mechanical behaviour. 
Govindarajan, S.; Bhoje, S.B.; Paranjpe, S.R. (Reactor Re- 
search Centre, Kalp akkam, India). Oct 1984. NTIS (US 
Sales Only), PC AL/MF A01. File Number DE87700998. 
(CONF-8410199—). 

From IAEA IWGER specialists meeting on predictions and 
experience of core distortion behaviour; South Manchester, UK (1 
Oct 1984). 

This Indian review paper presents the evolution of the fast 
breeder program which began with fast breeder test reactor 
(FBTR) commencing in 1972. The state-of-art in the field of core 
mechanical behaviour is reviewed. 


18237 (IWGFR—54, pp 55-58) Overview of PEC core 
design and requirements for PEC core restraint systems. Cec- 
chini, F. (ENEA, Dipartimento Reattori Veloci, Bologna, 
Italy). Oct 1984. NTIS (US Sales Only), PC A17/MF AO1. 
File Number DE87700998. (CONF-8410199—). 


From IAEA IWGER specialists meeting on predictions and 
experience of core distortion behaviour; South Manchester, UK (1 
Oct 1984). 

The Italian PEC reactor is an experimental loop type fast re- 
actor of 120 MW thermal. Its main purpose is the in-pile develop- 
ment of fast reactor fuel. The mechanical principles in PEC core 
design and current modifications to ensure a safe seismic perturba- 
tion and shutdown are discussed in this paper. These anti-seismic 
modifications are aimed to limit the extent of reactivity perturba- 
tion during the seismic event and to guarantee control rod entry at 
any time during the seismic event. 


18238 (IWGFR—54, pp 59-63) Review of the activities 
in Japan. Ikegami, T. (Power Reactor and Nuclear Fuel 
Development Corp., Oarai, Ibaraki, Japan. Oarai Engineer 
ing Center). Oct 1984. NTIS (US Sales Only), PC AI7/MF 
A01. File Number DE87700998. (CONF-8410199—). 

From IAEA IWGEFR specialists meeting on predictions and 
experience of core distortion behaviour; South Manchester, UK (1 
Oct 1984). 

This Japanese review paper presents the main achievements 
in the design study of breeder cores MK-1 and MK-2. Core design 
approach, project criteria, calculation codes, and R and D fields are 
given. 1 fig. 


18239 (IWGFR—S54, pp 77-98) Analysis of fast reactor 
fuel assembly performance taking into account their mechani- 
cal interaction in the core and refuelling line capabilities. 
Buksha, Yu.K.; Zabudko, L.M.; Kravchenko, I.N.; Mat- 
veenko, L.V.; Meshkov, M.N. (Gosudarstvennyj Komitet 
po Ispol’ zovaniyu Atomnoj Ehnergii SSSR, Obninsk. 
Fiziko-Ehnergeticheskij Inst.). Oct 1984. NTIS (US Sales 
Only), PC A17/MF AOl. File Number DE87700998. 
(CONF-8410199—). 

From IAEA IWGEFR specialists meeting on predictions and 
experience of core distortion behaviour; South Manchester, UK (1 
Oct 1984). 

An approach to assessment of fast reactor fuel assembly per- 
formance has been considered. A concept of passive restraint of 
fuel assemblies in a reactor adopted in the USSR is described. Some 
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methods for calculating the interassembly interactions during oper- 
ation are briefly outlined, some calculated results are presented. A 
problem of fuel assembly performance during refuelling taking into 
account the refuelling line capabilities is considered. Some results 
from fuel assemblies operation experience in the BN-600 reactor are 
given. 7 figs, 1 tab. 


18240 (IWGFR—S54, pp 99-134) ARKAS: A three-di- 
mensional finite element code for the analysis of core distor- 
tions and mechanical behaviour. Nakagawa, M. (Nippon 
Atomic Industry Group Co. Ltd., Kawasaki, wa. 
Nuclear Research Lab.). Oct 1984. "NTIS (US Sales y), 
PC A17/MF AOl1. File Number DE87700998. (CONF- 
8410199—). 

From IAEA IWGER specialists meeting on predictions and 
experience of core distortion behaviour; South Manchester, UK (1 
Oct 1984). 

Computer program ARKAS has been developed for the pur- 
pose of predicting core distortions and mechanical behaviour in a 
cluster of subassemblies under steady state conditions in LMFBR 
cores. This report describes the analytical models and numerical 
procedures employed in the code together with some typical results 
of the analysis made on large LMFBR cores. ARKAS is pro- 
grammed in the FORTRAN-IV language and is capable of treating 
up to 260 assemblies in a cluster with flexible boundary conditions 
including mirror and rotational symmetry. The nonlinearity of the 
problem due to contact and separation is solved by the step itera- 
tive procedure based on the Newton-Raphson method. In each step 
iterative procedure, the linear matrix equation must be reconstruct- 
ed and then solved directly. To save computer time and memory, 
the substructure method is adopted in the step of reconstructing the 
linear matrix equation, and in the step of solving the linear matrix 
equation, the block successive over-relaxation method is adopted. 
The program ARKAS computes, at every time step, 3-dimensional 
displacements and rotations of the subassemblies in the core and the 
interduct forces including at the nozzle tips and nozzle bases with 
friction effects. The code also has an ability to deal with the refuel- 
ing and shuffling of subassemblies and to calculate the values of 
withdrawal forces. For the qualitative validation of the code, 
sample calculations were performed on the several bundle arrays. 
In these calculations, contact and separation processes under the in- 
fluences of friction forces, off-center loading, duct rotations and 
torsion, thermal expansion and irradiation induced swelling and 
creep were analyzed. These results are quite reasonable in the light 
of the expected behaviour. This work was performed under the 
sponsorship of Toshiba Corporation. 10 refs, 20 figs. 


18241 (IWGFR—54, pp 135-177) Calculation methods 
for core distortions and mechanical behavior. Sutherland, 
W.H. (Hanford Engin oo Development Lab., Richland, 
WA, USA). Oct 1984. NTIS (US Sales Only), PC A17/MF 
A01. File Number DESTI00999. (CONF-8410199—). 

From IAEA IWGER specialists meeting on predictions and 
experience of core distortion behaviour; South Manchester, UK (1 
Oct 1984). 

This paper describes ABADAN, a general purpose, nonlin- 
ear, multi-dimensional finite element structural analyses computer 
code developed for the express purpose of solving large nonlinear 
problems as typified by the Liquid Metal Fast Breeder Reactor 
(LMFBR) Core Restraint System design problem. All of the struc- 
tural modeling features inherent in a general purpose finite element 
code and required to adequately model an LMFBR core restraint 
system are demonstrated. Typical results for a radial row and a 
sixty degree sector model of FFTF are presented. The sixty degree 
sector results are interpreted in terms of the design criteria that the 
core restraint system must satisfy. Extensions and adaptations of 
these modeling techniques to different core restraint design con- 
cepts can be readily achieved. 27 figs. 





18242 (IWGFR—54, pp 178-185) Development and ap- 
plication of the CRAMP code for fast reactor core assess- 
ment. Duthie, J.C.; Perrin, R.C.; Adamson, J. (UKAEA 
Springfields Nuclear Power Development Labs; UKAEA 
Atomic Energy Research Establishment, Harwell; UKAEA 
Atomic Energy Establishment, Winfrith). Oct 1984. NTIS 
(US Sales Only), PC A17/MF AOl. File Number 
DE87700998. (CONF-8410199—). 

From IAEA IWGER specialists meeting on predictions and 
experience of core distortion behaviour; South Manchester, UK (1 


Oct a 

is paper gives a short description of the computer code 
CRAMP. The programme CRAMP was written at the Atomic 
Energy Research Establishment, Harwell to calculate the distortion 
and displacement of large arrays of reactor core sub-assemblies in a 
restrained core and the normal loads and the horizontal friction 
forces developed between them. 7 refs, figs. 


18243 (IWGFR—54, pp 186-190) Presentation of the 

calculation codes of the mechanical equilibrium of a French 

fast reactor core. Bernard, A.; Dorsselaere, J.P. van. (CEA 

Centre d'Etudes Nucleaires de Cadarache, 13 - Saint-Paul- 

lez-Durance, France. Dept. des Reacteurs a Neutrons Ra- 

ong = Oct 1984. NTIS (US Sales Only), PC A17/MF A011. 
ile Number DE87700998. (CONF-8410199— 

From IAEA IWGFR iali meeting on predictions and 
experience of core distortion behaviour; South Manchester, UK (1 
Oct 1984). 

ae of four codes 3D was developed for the complete 
calculation of the mechanical static equilibrium of a FBR core: 
SOLO calculates the mechanical behaviour of an isolated subassem- 
bly; HARMONIE calculates the mechanical static equilibrium of 
the core; TRACAR is a post-processing code of HARMONIE 
(mainly graphic visualization, calculations of the handling forces); 
HARMOREA calculates the core reactivity variations related to 
the horizontal core deformations (mainly, pads” effect). The main 
developments of this series concern SOLO and HARMONIE: for 
SOLO evolution of the irradiation characteristics along time, and 
management of the subassemblies, and, for HARMONIE, foot gaps 
and friction between pads. 1 fig. 


18244 (IWGFR—54, pp 191-217) Prediction of PEC 
core mechanical behaviour. Cecchini, F.; Francesca, R.; 
Mcloughlin, J.; Neri, P. (ENEA, Dipartimento Reattori 
Veloci, Bologna, Italy). Oct 1984. NTIS (US Sales Only), 
#4101995. AOl. File Number DE87700998. (CONF- 

From IAEA IWGEFR specialists meeting on predictions and 
experience of core distortion behaviour; South Manchester, UK (1 
Oct 1984). 

A brief description of the original PEC core restraint system 
is presented. Recent advanced seismic analysis studies have necessi- 
tated the introduction of anti-seismic design modifications which 
have increased the difficulties of fuel handling. Computer codes and 
numerical methods, used by ENEA to resolve core restraint and 
fuel handling problems are given together with an outline of me- 
chanical tests and handling experiments in support of the anti-seis- 
mic core design. 7 refs, 6 figs, 2 tabs. 


18245  (IWGFR—54, pp 218-232) Review of the UK core 


mechanics experimental programme. Barnes, W.D. (National 
Nuclear Corp. Ltd., Risley, UK). Oct 1984. NTIS (US Sales 
Only), PC A17/MF AOl. File Number DE87700998. 
(CONF-8410199—). 

From IAEA IWGEFR specialists meeting on predictions and 
experience of core distortion behaviour; South Manchester, UK (1 
Oct = 

¢ computer code CRAMP is the primary calculation tool 
for predicting component distortions and loadings in the Commer- 
cial Demonstration Fast Reactor (CDFR) core. Because the distor- 
tion processes and the mechanisms of interaction of the sub-assem- 
blies are so complex, there is a practical limit on the number of 
phenomena which can be modelled mathematically. There are also 
difficulties in supplying input data in sufficient detail, especially 
when there is known but unpredictable variability in some param- 
eters - for example, swelling rate and coefficient of friction. The 
core designer, realising that code predictions are not precise, needs 
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to know how accurate they are and what allowance to make when 
using them for design purposes. The UK experimental programme 
attempts to answer two questions relating to CRAMP: 1) For those 
phenomena, which are modelled is the representation accurate (e.g. 
Neutron induced swelling, irradiation creep and elastic bow deflec- 
tions, horizontal friction forces, wrapper dilation); 2) For those 
phenomena which are not modelled, what are the errors on the 
predictions (e.g. torsional displacements and vertical friction forces 
are known ommissions). The experience gained from core mock-ups 
and other tests will form the basis of the judgements which design- 
ers must apply to code results. 2 refs, 7 figs, 3 tabs. 


18246 (IWGFR—54, pp 233-249) Experimental valida- 
tion of the HARMONIE code. Bernard, A.; Dorsselaere, 
J.P. van. (CEA Centre d’Etudes Nucleaires de Cadarache, 
13 - Saint-Paul-lez-Durance, France. Dept. des on ae a 
Neutrons Rapides). Oct 1984. NTIS (US Sales Only), PC 
A1l7/MF AO0Ol. File Number DE87700998. (CONF- 
8410199—). 

From IAEA IWGFR specialists meeting on predictions and 
experience of core distortion behaviour; South Manchester, UK (1 
Oct 1984). 

An experimental program of deformation, in air, of different 
groups of subassemblies (7 to 41 subassemblies), was performed on 
a scale 1 mock-up in the SPX1 geometry, in order to achieve a first 
experimental validation of the code HARMONIE. The agreement 
between tests and calculations was suitable, qualitatively for all the 
groups and quantitatively for regular groups of 19 subassemblies at 
most. The differences come mainly from friction between pads, and 
secondly from the foot gaps. 8 figs, 1 tab. 


18247 (WGFR—54, pp 256-268) Design implications of 
core mechanical behaviour. Govindarajan, S.; Puthiyavinaya- 
gam, P.; Bhoje, S.B. (Reactor Research Centre, Kal 

India). Oct 1984. NTIS (US Sales Seen PC A17/MF AO1. 
File Number DE87700998. (CONF-8410199—). 

From IAEA IWGFR specialists meeting on predictions and 
experience of core distortion behaviour; South Manchester, UK (1 
Oct 1984). 

Tien Fast Breeder Reactor (PFBR) of 500 MW(e) ca- 
pacity will be India’s first large fast reactor planned for operation 
around 2000. A rapid growth of fast reactors is considered essential 
to increase the contribution of nuclear energy to nation’s electricity 
demands. To this end, it is planned to develop mixed carbide fuel 
which has potential for low doubling times. PFBR, however, is 
being designed to accomodate a mixed carbide version or a mixed 
oxide version in an identical core configuration. The core will have 
180 fuel subassemblies and twelve control rods in eight hexagonal 
rings. These will be surrounded by 180 blanket subassemblies in 
three hexagonal rings. Beyond these will be reflector and shielding 
subassemblies. The fuel zone is divided into two subzones of equal 
volume and different enrichments. Higher fissile material enrich- 
ment in the outer zone helps to improve radial power distribution. 
In this paper, we present details of some of the studies that have 
been carried out concerning mechanical behaviour of oxide and 
carbide cores. 3 refs, 5 figs, 3 tabs. 


18248 (IWGFR—54, pp 269-288) Evaluation of core dis- 
tortion in FBR. Ikarimoto, I.; Tanaka, M.; Okubo, Y. (Mit- 
subishi Atomic Power Industries, Inc., Tokyo, Japan. Reac- 
tor Components Engineering Dept.; Mitsubishi Atomic 
Power Industries, Inc., Tokyo, Japan. Core Engineering 
Dept.). Oct 1984. NTIS (US Sales Only), PC A17/MF AOl1. 
File Number DE87700998. (CONF-8410199—). 

From IAEA IWGFR specialists meeting on predictions and 
experience of core distortion behaviour; South Manchester, UK (1 
Oct 1984). 

The analyses of FBR’s core distortion are mainly performed 
in order to evaluate the following items: 1) Change of reactivity; 2) 
Force at pads on core assemblies; 3) Withdrawal force at refueling; 
4) Loading, refueling and residual deviations of wrapper tubes 
(core assemblies) at the top; 5) Bowing modes of guide tubes for 
control rods. The analysis of core distortion are performed by using 
computer program for two-dimensional row deformation analysis 
or three-dimensional core deformation if necessary, considering 
these evaluated items which become design conditions. This report 
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shows the relationship between core deformation analysis and com- 
ponent design, a point of view of choosing an analysis program for 
design considering core characteristics, and computing examples of 
core deformation of prototype class reactor by the above code. 10 
figs, 1 tab. 


(IWGFR—54, pp 289-304) Design of the SNR 
300 core restraint system. Heinecke, J.; Koenigsdorf, E. 
(Internationale Atomreaktorbau G.m.b. H., INTERATOM, 
Bergisch Gladbach, Germany, F.R.). Oct. 1984. NTIS (US 
Sales Only), PC A17/MF A0Ol1. File Number DE87700998. 
(CONF-8410199—). 

From IAEA IWGEFR specialists meeting on predictions and 
experience of core distortion behaviour; South Manchester, UK (1 
Oct 1984). 

The core restraint system of the SNR 300 is a passive 
system. It employs two restraint rings embedded in a core barrel. 
The subassemblies have accordingly two pad levels, the lower one 
in the lower breeder zone and the upper one above the upper 
breeder zone near the top of the subassembly. The subassemblies 
are placed in grid plate inserts within a certain flexibility. There is 
no transfer of bending moments between subassembly and grid 
plate insert. Some characteristic data of wrapper, grid plate and re- 
straint rings are given. Wrappers and restraint rings are made of 
different types of steel. The ferritic rings have a smaller coefficient 
for the thermal expansion than the austenitic wrappers. This results 
in a rather tight array of the core at full power, but in the shut 
down state the array is opened to ease refuelling. The lower pads 
are hexagonal rings welded to the wrapper. This increases the stiff- 
ness of the pad level by a factor of two compared with the clean 
wrapper. The upper pads are plates screwed to the subassembly 
head. 11 figs, 3 tabs. 


18250 (IWGFR—54, pp 305-318) CDFR design and per- 
formance implications of extended burn-up. Barnes, W.D. 
(National Nuclear Corp. Ltd., Risley, UK). Oct 1984. NTIS 
(US Sales Only), PC A17/MF AOl. File Number 
DE87700998. (CONF-8410199—). 

From IAEA IWGER specialists meeting on predictions and 
experience of core distortion behaviour; South Manchesier, UK (1 
Oct 1984). 

The restrained core was adopted for the UK Commercial 
Demonstration Fast Reactor (CDFR) in the mid 1970's. The rea- 
sons for its adoption are still valid today although increased impor- 
tance is now given to its seismic performance. During an earth- 
quake of "safe shutdown” intensity the rigid restraint barrel, small 
clearances of the restraint pads and the cross sectional strength of 
the sub-assemblies, particularly at the upper restraint level ade- 
quately maintain the relative positions of sub-assemblies. A general 
analysis of sub-assembly motions with simplifying but conservative 
assumptions indicates that the transient reactivity insertions due to 
horizontal core movements in the safe shutdown earthquakes will 
be less than 1$. A programme of experiments is being initiated to 
support the analysis and demonstrate that the present predictions 
are pessimistic. The effect of higher burn-up on CDFR perform- 
ance will be discussed in this paper. 7 figs, 2 tabs. 


18251 (IWGFR—S54, pp 319-333) Mechanical behavior 
of a fast reactor core application of 3D codes to SUPER- 
PHENIX 1 and parametric studies. Bernard, A.; Dorsse- 
laere, J.P. van. (CEA Centre d'Etudes Nucleaires de Cadar- 
ache, 13 - Saint-Paul-lez-Durance, France. Dept. des Reac- 
teurs a Neutrons Rapides). Oct 1984. NTIS (US Sales 
Only), PC A17/MF AOl. File Number DE87700998. 
(CONF-8410199—). 

From IAEA IWGFR specialists meeting on predictions and 
experience of core distortion behaviour; South Manchester, UK (1 
Oct 1984). 

This paper presents the SPX1 project calculations, per- 
formed on 1/3 core with the aid of the series of 3D codes de- 
scribed in Session 2. The main criteria, related to contact forces, 
head bowings and handling forces, are fulfilled. Some parametric 
studies on the mechanical equilibrium are also presented. The main 
parameters are: the axial pad level, the subassembly stiffness and the 
pad local stiffness. 9 figs. 


18252 (IWGFR—S54, PP 334-336) Core distortion behay- 
iour operating experience in France. Bernard, A.; Dorsse- 
laere, J.P. van. (CEA Centre d'Etudes Nucleaires de Cadar- 
ache, 13 - Saint-Paul-lez-Durance, France. t. des Reac- 
teurs a Neutrons Rapides). Oct 1984. NTIS (US Sales 
Only), PC A17/MF AOl. File Number DE87700998. 
(CONF-8410199—). 

From IAEA IWGER specialists meeting on predictions and 
experience of core distortion behaviour; South Manchester, UK (1 
Oct 1984). 

The two experimental French reactors RAPSODIE and 
PHENIX have brought very useful informations on the core me- 
chanical behaviour: pre and post-irradiation measurements, specific 
devices to follow the displacements of some subassemblies. They 
led to improve the knowledge of the irradiation laws, of the wrap- 
per tube (WT) distortions, of different materials for the WT, and to 
develop and validate the calculation codes. 


18253 (IWGFR—S54, pp 337-353) Bowing behavior of 
subassemblies in experimental fast reactor "JOYO”. Ikegami, 
T.; Mizoo, N.; Matsuno, Y.; Watari, Y. (Power Reactor and 
Nuclear Fuel Development Corp., Ibaraki, 

Oarai Engineering Center; Hitachi Ltd., Ibaraki, Japan. 
tachi Works). Oct 1984. NTIS (US Sales Only), PC A17/ 
MF AO1. File Number DE87700998. (CONF-8410199—). 

From IAEA IWGER specialists meeting on predictions and 
experience of core distortion behaviour; South Manchester, UK (1 
Oct 1984). 

1» JOYO, the measured power coefficients in the beginning 
of the operation cycle of MK-I and MK-II cores showed power de- 
pendence, while the calculation without taking account of bowing 
predicted little power dependence. The bowing analysis was per- 
formed in order to investigate the power dependence observed in 
the measured power coefficients and the following conclusions 
were obtained. (1) The evaluated power coefficients taking account 
of bowing effect agree better with measured ones than the calculat- 
ed ones without taking account of bowing effect in MK-I core. (2) 
In MK-II core, although the analytical results show not so good 
agreement quantitatively with the measured power coefficients, it is 
suggested that they agree better depending on the uncertain param- 
eters such as the heat generation in the reflector region, the thresh- 
old moment for leaning and the stiffness of the inner reflector. (3) 
It becomes clear from these results that the power dependence ob- 
served in the measured power coefficients in JOYO is due to the 
bowing effect. 6 refs, 14 figs, 2 tabs. 


18254 (IWGFR—54, pp 354-359) Review of PFR core 


distortion experience. Brook, Anderson, R.G. 
(UKAEA Risley Nuclear Power Development Establish- 
ment; UKAEA Springfields Nuclear Power Development 
Labs.). Oct 1984. NTIS (US Sales Only), PC A17/MF A011. 
File Number DE87700998. (CONF-8410199—). 

From IAEA IWGER specialists meeting on predictions and 
experience of core distortion behaviour; South Manchester, UK (1 
Oct 1984). 

The UK Prototype Fast Reactor (PFR) is based on a free- 
standing core design which pre-dated the discovery of neutron in- 
duced voidage and creep in the ducts and clad material. This paper 
gives readers a short review of how the above mentioned problems 
were treated in the UK. 4 figs. 


18255 (IWGFR—S54, pp ae Review of PFR core 
distortion experience. Brook, A.J Risley Nuclear 
Power Development Establishment). Oct 1984. NTIS (US 
Sales Only), PC A17/MF A0O1. File Number DE87700998. 
(CONF-8410199—). 

From IAEA IWGER specialists meeting on predictions and 
experience of core distortion behaviour; South Manchester, UK (1 
Oct 1984). 

Neutron induced voidage (NIV) swelling and irradiation 
creep, acting together or individually, produce deformation in core 
components exposed to a fast neutron flux and can lead te mechani- 
cal interaction between them. Today the nature of these processes 
is reasonably well understood, and reactor designers have two op- 
tions in attempting to accomodate them: either by employing a 
flexible free standing design in which contact loadings are low but 
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in which distortion may be high, or more commonly, by some type 
of restrained core in which inter-component loadings are high, but 
where distortion is relatively small. The aims of this paper are: a. to 
describe briefly the various operational limits of core and core com- 
ponent distortion and how they arise, for which a brief description 
of reactor construction is necessary; b. to outline how the problems 
of inter-component contact loadings are overcome for the interac- 
tive core; c. to describe some other potential problems which arise 
either from absolute swelling, or from differential swelling between 
components; of particular relevance here is the problem of contact 
loadings between absorber rods and their guide tubes; d. to com- 
ment on the degree of agreement with, and the feedback provided 
by, PIE findings; e. to show how the results of the work influence 
reactor operators and the reload program. 3 refs, 5 figs. 
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REFER ALSO TO CITATION(S) 18216 


18256 (JAERI-M—86-054) Macro-economic and energy 
scenarios for Japan through the long-term. (Japan Atomic 
Energy Research Inst., Tokyo). Mar 1986. 57p. (In Japa- 
nese). NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE87701054. 

As one of studies and systems analyses on the role of VHTR 
and process heat utilization in future energy systems, long-term 
macro economic and energy scenarios of Japan until the year 2030 
have been generated. This paper presents; 1) the outline of the 
long-term macro econometric model and the energy system dynam- 
ics model by which these scenarios were generated, 2) back 
grounds and prospects on future societies of Japan and exogeneous 
assumptions for calculations, and 3) macro energy and economic 
scenarios generated. Reflecting the present economic prospects, 
these scenarios are seemed to be of extremely low-growth type, 
however, the role of VHTR and its energy systems could be pro- 
spected clealy to play a large and important role within these sce- 
nario regions. Basic philosophies of scenario generations are also 
mentioned in this paper. 


18257 (JAERI-M—86-073) Study on the role of very 
high temperature reactor and nuclear process heat utilization 
in future energy systems. Review of energy-economy-environ- 
ment system in past and t years. (Japan Atomic 
Energy Research Inst., Tokyo). May 1986. 47p. (In Japa- 
nese). NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE87701066. 

Here in this, the background recognitions of the necessity of 
high temperature nuclear heat utilization are explained first, and 
then, the recent research activities in modelling the reference 
energy system for analysis of nuclear heat supply and demand as 
well as of analytical method and data base for making assessments 
of various supply technologies are described. And also, the national 
energy-economy activities and the movements of environmental ef- 
fluent control in past and present years are reviewed. 


18258 (SAND—86-2840C) Economic modeling for life ex- 
tension decision making. Farber, M.A.; Harrison, D.L.; Carl- 
son, D.D. (Temple, Barker and Sloane, Inc., Lexington, 
MA (USA); USDOE, Washington, DC; Sandia National 
Labs., Albuquerque, NM (USA)). 18 Aug 1986. Contract 
AC04-76DP00789. 12p. (CONF-860872—3). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87005533. 

From 8. IEEE non-volatile semiconductor memory work- 
shop; Vail, CO, USA (18 Aug 1986). 

This paper presents a methodology for the economic and fi- 
nancial analysis of nuclear plant life extension under uncertainty 
and demonstrates its use in a case analysis. While the economic and 
financial evaluation of life extension does not require new analytical 
tools, such studies should be based on the following three premises. 
First, the methodology should examine effects at the level of the 
company or utility system, because the most important economic 
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implications of life extension relate to the altered generation system 
expansion plan. Second, it should focus on the implications of un- 
certainty in order to understand the factors that most affect life ex- 
tension benefits and identify risk management efforts. Third, the 
methodology should address multiple objectives, at a minimum, 
both economic and financial objectives. 
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18259 (Juel-Bibl—5(1983)) List of reports of the Juelich 
Nuclear Research Plant 1982. Telin, H. (comp.). (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Zentral- 
bibliothek). May 1983. 49p. (In German). NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE87750868. 

The central library herewith presents the list of Juel-Reports 
of the Kernforschungsanlage Juelich GmbH published in the range 
from January 1982 to December 1982. 
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18260 (GKSS—86/E/26) Determination of fast neutron 
spectra from dosimetric measurements. Fiebig, R. (GKSS- 
Forschungszentrum Geesthacht G.m.b.H., Geesthacht-Te- 
sperhude (Germany, F.R.)). 1986. 24p. (In German). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87750828. 

For the evaluation of integrated dose rate measurements the 
following methods are described: the spectral indices method, the 
curve fitting method, and the "optimum fit” method with a number 
of simplification for this. Their efficiency and their restrictions are 
discussed. A proposal is made for combining these methods in a 
suitable way. 


18261 (JINR—R-11-85-776) On pulsed reactor power os- 
cillations and stability limit. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Neutron Physics). 1985. 
12p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE87701181. 

Submitted to the journal At. Ehnerg. . 

The reactivity-power relations in the case of reactivity peri- 
odic oscillations in a pulsed reactor are derived with reactivity tem- 
perature effect taken into consideration. The results show amplifica- 
tion of oscillations by the negative temperature coefficient, if the 
oscillation frequency is 0.25-0.50 of the reactor power pulse fre- 
quency. When the nondimensional parameter of a feedback is -1, 
the amplification goes to infinity, ic. a reactor became unstable (in 
linear approximation). The analysis of “free” oscillations of a reac- 
tor power when the reactor is linearly unstable is given also. The 
limit of power nonstability for the IBR-2 reactor is estimated to be 
equal to 10 MW;; that limit for pulsed reactors with selfquenching 
of power pulses is much lower (about two-order of magnitude). 9 
refs.; 3 figs. 


18262 (KURRI-TR—262) Nuclear data and codes avail- 
able in the KUCA. (Kyoto Univ., Kumatori, Osaka (Japan). 
Research Reactor Inst.). Feb 1985. 47p. NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE87701221. 

KUCA (Kyoto University critical assembly), since its first 
criticality in August 1974, has provided numerous data for such as 
the design of high neutron flux reactor KUHFR, basic experiment 
for the thorium reactor design and nuclear properties in various 
fuels including medium enriched uranium and mixed highly and 
medium enriched uranium reactor core. It has operated successfully 
as a joint research facility for educational institutions. Its experi- 
mental data are made available and the analysis is proceeding. The 
nuclear data and the codes available in the KUCA are presented, 
and also a list of the references : nuclear data file, multi-group con- 
stant library, generation of group constants, diffusion calculation, 
transport calculation, Monte Carlo calculation, thermalhydraulic 
calculation. (Mori, K.). 
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REFER ALSO TO CITATION(S) 18184, 18324, 18527, 18810 


18263 (FRADOC—6-9) Nondestructive testing in French 
standards for the construction of nuclear power plants. 
Quero, J.R. (Societe Franco-Americaine de Constructions 
Atomiques (FRAMATOMEB), 92 - Courbevoie (France)). 
Feb 1985. 11p. (In French). (CONF-850112—11). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE87750929. 

From 7. international conference on nondestructive evalua- 
tion in the nuclear industry; Grenoble, France (29 Jan 1985). 

The construction standards are presented under the testing 
aspect: examinations, stage of the test within the series, precise im- 
portance of the tests, criteria of acceptance, and qualification opera- 
tors. 


18264 (GKSS—85/E/1) Scientific-technical reports of the 
GKSS 1984. (GKSS-Forschungszentrum Geesthacht 
G.m.b.H., Geesthacht-Tesperhude (Germany, F.R.)). 1985. 
55p. (In German and English). NTIS (US Sales Only), PC 
A04/MF A01. File Memier DE87750867. 

The following review contains the names of the authors and 
the titles of all external GKSS-reports (E-Reports) edited in the 
year 1984. The abstracts and/or bibliographic data of the titles are 
presented unless they are not reprints of articles in journals. - No 
separate abstracts were prepared for the titles in this report. (orig./ 
HBR). 


18265 (NUREG/CP—0054) Proceedings of the workshop 
on soil-structure interaction. Graves, H.L.; Philippacopoulos, 
A.J. (eds.). (Nuclear Regulatory Commission, Washington, 
DC (USA). Office of Nuclear Regulatory Research; Brook- 
haven National Lab., Upton, NY (USA). Structural Analy- 
sis Div.). 1986. Contract AC02-76CH00016. 42ip. (BNL- 
NUREG—S52011; CONF-8606250—). NTIS, PC A18/MF 
A01. File Number T187004201. 

From Workshop on soil-structure interaction; Bethesda, MD, 
USA (16 Jun 1986). 

The Workshop on Soil-Structure Interaction provided an ex- 
change of information between regulators, practitioners and re- 
searchers for the purpose of examining SSI licensing criteria in the 
light of recent analytical and experimental development. These pro- 
ceedings contain the papers presented by panelists and summaries 
of the sessions along with recommendations of the panel members 
for each session. Technical areas covered by the panels were (1) 
definition of free-field motion, (2) ground motion input needed for 
site specific SSI analysis, (3) SSI methodology, and (4) experience 
and experimental observation. The summaries were derived to iden- 
tify areas in the licensing criteria which could be changed to im- 
prove the licensing process. 


18266 (ZfK—568, pp 112-124) Determination of process 
variables of the coolant and the reactor on the base of moni- 
toring the neutron flux from the coolant. Skatkin, V.M.; 
Volkov, S.V.; Zhernov, V.S. (State Committee for the Use 
of Atomic Energy, Moscow, USSR. Union Research Inst. 
of Instrumentation). Oct 1985. NTIS (US Sales Only), PC 
Al7/MF AOl. File Number DE87701243. (CONF- 
8504205—). 

From IAEA/NPPCI specialists meeting on new instrumen- 
tation of water cooled reactors; Dresden, German D.R. (23 Apr 
1985). 

A method and a device for the measurement of the neutron 
flux absorber content in the water coolant of nuclear reactors on 
NPP are described. It has been shown that the method and the 
device may be used as well to monitor the steam content in the 
coolant of boiling reactors, and to detect failed fuel elements. The 
dependence of the device readings on the energy of fast neutrons 
and the optimum thickness of the moderator in the presence of the 
external background have been determined by calculations. The 
high sensitivity of the method for the measurement of the boric 
acid concentration in the WWPR coolant has been verified experi- 
mentally. 10 refs, 4 figs. 
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18267 (ENEA-RT-TIB—85/17) Methods and tools to 
detect thermal noise in fast reactors. (ENEA, Rome (Italy); 
International Atomic Energy Agency, Vienna (Austria). 
International Working Group on Fast Reactors). Jul 1985. 
229p. (IWGFR—55; CONF-8410463—). NTIS (US Sales 
Only), PC A11/MF AO1. File Number DE87701281. 

From Specialists’ meeting on methods and tools to detect 
thermal noise in fast reactors; Bologna, Italy (8 Oct 1984). 

The Specialists’ Meeting on Methods and Tools to Detect 
Thermal Noise in Fast Reactors was held in Bologna on 8-10 Octo- 
ber 1984. The meeting was hosted by the ENEA and was spon- 
sored by the IAEA on the recommendation of the International 
Working Group on Fast Reactors. 17 participants attended the 
meeting from France, the Federal Republic of Germany, Italy, 
Japan, the United Kingdom, Joint Research Centre of CEC and 
from IAEA. The meeting was presided over by Prof. Mario Motta 
of Italy. The purpose of the meeting was to review and discuss 
methods and tools for temperature noise detection and related anal- 
ysis as a potential means for detecting local blockages in fuel and 
blanket subassemblies and other faults in LMFBR. The meeting 
was divided into four technical sessions as follows: 1. National 
review presentations on application purposes and research activities 
for thermal noise detection. (5 papers); 2. Detection instruments and 
electronic equipment for temperature measurements in fast reactors. 
(5 papers); 3. Physical models. (2 papers); 4. Signal processing tech- 
niques. (3 papers). A separate abstract was prepared for each of 
these papers. 


18268 eae ae 17, pp — ——_— 
fluctuation measurements and their 
LMFBR program. Jul 1985. NTIS us. Sales “Oaly), PC 
All/MF A0Ol. File Number DE87701281. (WGFR—S5; 
CONF-8410463—). 

From Specialists’ meeting on methods and tools to detect 
thermal noise in fast reactors; Bologna, Italy (8 Oct 1984). 

Temperature-fluctuation measurements were performed and 
used in different locations and for various purposes in the field of R 
and D of LMFBR, mainly: in correlation with mechanical damages 
that rapid variations of temperature could do to structures; for vari- 
ous time-constant estimation (probe, fuel, process); for interpreta- 
tion assistance and malfunction diagnostics on loop experiment or 
for core protection. 7 figures, 1 table. 


18269 (ENEA-RT-TIB—85/17, pp 39-53) Survey on the 
German research programme for biockage detection within 
LMFBR fuel elements by measurements and analysis of tem- 
perature fluctuations at the coolant outlet. Krebs, L.; Wein- 
koetz, G. Jul 1985. NTIS (US Sales Only), PC All/MF 
A0O1. File Number DE87701281. (WGFR—55; CONF- 
8410463—). 

From Specialists’ meeting on methods and tools to detect 
thermal noise in fast reactors; Bologna, Italy (8 Oct 1984). 

The objective of measuring and analysing temperature fluc- 
tuations in the coolant of LMFBRs is the detection of coolant-flow 
disturbances within reactor subassemblies and the development and 
performance validation of sensitive sensors and measuring devices. 
Extended experimental and theoretical investigations were per- 
formed in the FRG for this purpose. The research programme con- 
tains three main parts: out-of-pile experiments on unblocked and 
blocked electrically heated rod bundles (60 deg.-segment, 28-pin 
bundle at ECN Petten, KNS 169-pin bundle at KfK/IRE, 
TENOFA 61-pin bundle at KfK/IRB); basic research and model 
development of the mean and fluctuating velocity and temperature 
field downstream of a simulated reactor subassembly (water and 
sodium experiments at the test section TEFLU); in-pile perform- 
ance tests and investigation of long-term reliability of temperature- 
noise instrumentation at KNK II and at SNR 300. 14 references. 
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18270 (ENEA-RT-TIB—85/17, 55-62) Activity for 
dub deedenaunt 0b Gin Cimibantin Utnitiin enbeninieek 
the Italian Committee for Nuclear and Alternative Sources of 
Energy (ENEA). Giovannini, R.; Motta, M. Jul 1985. NTIS 
(US Sales Only), PC All/MF AOl. File Number 
DE87701281. IWGFR—S55; CONF-8410463—). 

From Specialists’ meeting on methods and tools to detect 
thermal noise in fast reactors; Bologna, Italy (8 Oct 1984). 

The activity at ENEA in the field of noise analysis began 
mainly to carry out general studies on statistics and analysis of time 
series. With the absence of fast nuclear reactors as a source of sig- 
nals, a first experience on real data was taken from temperature 
noise measurements performed in out-of-pile sodium loops on fast- 
fuel-element mockups. Other work to get information about fuel- 
rod performances via temperature-noise technique was done by a 
cooperation between ENEA and the Halden Project since 1976. It 
is concerned with the definition of theoretical stochastic models of 
heat-transfer processes. This paper presents a short description of 
the methodology adopted in data analysis, the applications, the 
computer codes developed and the programmed activity for future 
needs of the Italian nuclear plants. 6 references. 


18271 (ENEA-RT-TIB—85/17, pp 63-79) Research and 
development activities on temperature measurement for 
LMFBRs. Nakamoto, K.; Ohyama, N.; Rindo, H.; Kamei, 
M. Jul 1985. NTIS (US Sales Only), PC All/MF AO1. File 
Number DE87701281. TIWGFR—55; CONF-8410463—). 

From Specialists’ meeting on methods and tools to detect 
thermal noise in fast reactors; Bologna, Italy (8 Oct 1984). 

Temperature measurement of sodium coolant is required for 
surveillance and control of the FBR plant. In-sodium tests of tem- 
perature sensors and signal processing were carried out in PNC 
concerning response time, sensitivity, reliability, noise reduction, 
and core-anomaly detection. This report describes the research and 
development program on temperature measurement in brief. 9 ref- 
erences, 8 figures. 


18272 oe ed ae. 17, pp 81-84) Review of 
the UK. Fi 


temperature-noise studies in Wey, B.O. 
Jul 1985. NTIS (US Sales Only), PC All/MF AOl. File 
Number DE87701281. IWGFR—55; CONF-8410463—). 

From Specialists’ meeting on methods and tools to detect 
thermal noise in fast reactors; Bologna, Italy (8 Oct 1984). 

Work in the UK has concentrated on the development of 
modelling techniques to predict the temperature-noise signals from 
developing blockages in the subassembly over a representative 
range of operating conditions. Alongside the attempt to obtain ana- 
lytical solutions, there was an attempt to predict real-time fluctua- 
tions to enable the evaluation of statistical techniques for decision 
making. This has lead to a requirement for improved estimates of 
turbulence parameters. The view of the UK reactor designers, the 
National Nuclear Corporation, is that temperature-noise analysis 
has great potential and attraction, but that there are still problems 
of analysis and mode of application to be resolved before its use in 
a reactor system can be envisaged. This note outlines the work in 
progress and planned in the UKAEA and CEGB which is aimed at 
resolving these uncertainties. 6 references. 


18273 (ENEA-RT-TIB—85/17, pp 87) Classical thermo- 
couple transfer function using type K/SS-Na twinned 
Girard, J.P.; Gillet, G. Jul 1985. NTIS (US Sales Only), PC 
All/MF AOl1. File Number DE87701281. (WGFR—S55 
CONF-8410463—). 

From Specialists’ meeting on methods and tools to detect 
thermal noise in fast reactors; Bologna, Italy (8 Oct 1984). 


18274 (ENEA-RT-TIB—85/17, pp 88) Sensor, electron- 
ic, and data-processing equipment for temperature-fluctuation 
measurements, Girard, J.P.; Berger, R. Jul 1985. NTIS (US 
Sales Only), PC Al1/MF A0O1. File Number DE87701281. 
(IWGFR—55; CONF-8410463—). 

From Specialists’ meeting on methods and tools to detect 
thermal noise in fast reactors; Bologna, Italy (8 Oct 1984). 
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18275 (ENEA-RT-TIB—85/17, pp 171-179) Accuracy 
time constants via the 


evaluation of thermocouple 

Nis U Marseguctre, Ms M.; Porceddu Cilione, CM. M. Jul 1985. 
les Only), PC All/MF A0Ol1. File Number 

DESTI01281 (IWGFR—55; CONF-8410463—). 

From Specialists’ meeting on methods and tools to detect 
thermal noise in fast reactors; Bologna, Italy (8 Oct 1984). 

This paper deals with a recent new statistical technique 
called the bootstrap method, which allows the accuracy of meas- 
ured quantities to be estimated. The method was applied to the 
analysis of a temperature time series measured in a subassembly 
mockup of the Super-Phenix reactor. Having identified a suitable 
ARMA model, the bootstrap method gives the accuracy of the 
thermocouple time constant in agreement with previous estimates. 
15 references. 


18276 (ENEA-RT-TIB—85/17, pp 89-116) Study on de- 
tection of temperature fluctuation caused by local flow block- 
age in 37-pin bundle. Sekiya, T.; Takeda, T.; Nakamoto, K.; 
Kawano, K.; Ohyama, N. Jul 1985. NTIS (US Sales Only), 
PC Al11/MF AOl1. File Number DE87701281. (WGFR— 
55; CONF-8410463—). 

From Specialists’ meeting on methods and tools to detect 
thermal noise in fast reactors; Bologna, Italy (8 Oct 1984). 

Using an electrically heated pin bundle with and without 
blockage, temperature and temperature-fluctuation profiles of 
sodium coolant were measured at various positions in the bundle, 
and also calculated by computer code newly developed. Feasibility 
of local blockage detection by above-core instrumentation (T/C) is 
discussed. The tested pin bundle simulates the upper part (down- 
stream side) of FBR fuel subassembly and consists of a 37-pin 
bundle with wrapping wires, seven heater pins in the center, two 
kinds of blockage plates and instrumentation. Both small and large 
blockage plates (flow area reduction of 7 and 24%, respectively) 
can be driven axially by the external device, so that it is capable of 
comparing the experimental data with blockage to those without 
blockage. Calculation was done by subchannel analysis method for 
the pin-bundle region and by a finite-difference method for the 
upper region from the end of the pin bundle; temperature-fluctua- 
tion propagation from the blocked area to the detector position was 
investigated. 13 references, 15 figures. 


18277 (ENEA-RT-TIB—85/17, pp 117-121) Verification 
of the extended-gradient diffusion model by measurements of 
the mean and fluctuating temperature fields in sodium flow 
downstream of a multi-bore jet block. Krebs, L.; Bremhorst, 
K. Jul 1985. NTIS (US Sales Only), PC Al1/MF A01. File 
Number DE87701281. T(WGFR—55; CONF-8410463—). 

From Specialists’ meeting on methods and tools to detect 
thermal noise in fast reactors; Bologna, Italy (8 Oct 1984). 

A diffusivity-based model previously developed by the au- 
thors for the prediction of mean and fluctuating temperatures in 
water flow downstream of a multi-bore jet block in which one jet is 
heated, was applied to flow of sodium in apparatus of identical ge- 
ometry to that used for the water flow. Since the dynamic proper- 
ties of water and sodium are very similar, the effect of the grossly 
different Prandtl] numbers can be examined independent of the ve- 
locity field. Molecular-conductivity terms are neglected relative to 
turbulent-diffusion ones for water, but are included for the sodium 
flow. In other respects, the model is the same for both flows. Cal- 
culated and measured mean temperatures in sodium show a small 
difference when using model parameters determined in the water 
flow, but show excellent agreement at different Reynolds numbers 
when an adjustment is made to the constant of proportionality in 
the diffusivity model. Measurements of the turbulence intensity 
downstream of the jet block in sodium using a miniature electro- 
magnetic probe indicate that this adjustment is necessary due to a 
difference in the velocity field of water and sodium rather than 
oversimplification of the model. 6 references, 10 figures. 


18278 (ENEA-RT-TIB—85/17, pp 123-141) CDFR co- 
axial thermocouple response measurements at high Reynolds 
numbers. Wey, B.O.; Brown, C.J. Jul 1985. NTIS (US Sales 
Only), PC Al1/MF AOl. File Number DE87701281. 
(IWGFR—55; CONF-8410463—). 
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From Specialists’ meeting on methods and tools to detect 
thermal noise in fast reactors; oe one Italy (8 Oct 1984). ‘ 

Metal-sheathed mineral-i ted ial thermocouples, in 
clusters, of the type proposed for temperature monitoring of CDFR 
subassembly outlet flow, are subjected to temperature fluctuations 
in flowing sodium to assess their frequency response and aid the de- 
velopment of a thermocouple model. An initial investigation of the 


effect of entrained gas on the cluster performance is also carried - 


out. The tests indicate that these coaxial thermocouple combine 
high reliability with adequate frequency response characteristics for 
temperature-noise applications. 4 references, 11 figures, 1 table. 


18279 (ENEA-RT-TIB—85/17, pp 147-168) STATEN 
predictions in a CDFR subassembly and the use of simulated 
outlet temperatures to test decision-making techniques. 
Hughes, G.; Overton, R.S.; Wey, B.O. Jul 1985. NTIS sus 
Sales Only), PC Al1l/MF AOI. File Number DE87701281. 
(IWGFR—55; CONF-8410463—). 

From Specialists’ meeting on methods and tools to detect 
thermal noise in fast reactors; elem. Italy (8 Oct 1984). 

In order to gauge the ility of temperature noise as a 
blockage-detection method the axially changing geometry of a 
CDFR subassembly outlet region is modelled using STATEN. Five 
linked axial stages are used, each with different velocities and as- 
sumptions of turbulence values, covering the venturi shield region 
and incorporating the effect of an orientation bar. A number of dif- 
ferent intra-bundle blockage sizes, in corner and central locations, 
together with various cross-subassembly temperature tilts, are used 
to estimate the corresponding temperature profiles at the bundle 
exit. These are then input to STATEN to produce simulated-tem- 
perature signals on the subassembly axis at its outlet. Investigations 
are made into the performance of an automatic decision technique - 
the Adaptive Learning Network (ALN) - using these simulated 
temperature signals. It is demonstrated that, under the assumptions 
made in the simulation, it is possible for one ALN, trained on data 
from all blockage and tilt conditions, to detect a 6% blockage with 
a high probability. 5 references, 7 figures, 6 tables. 


18280 (ENEA-RT-TIB—85/17, pp 181-207) Tempera- 
ture-noise simulation code STATEN and its experimental ver- 
ification. Overton, R.S.; Wey, B.O.; Hughes, G. Jul 1985. 
NTIS (US Sales Only), PC All/MF A0Ol1. File Number 
DE87701281. (IWGFR—S5; CONF-8410463—). 

From Specialists’ meeting on methods and tools to detect 
thermal noise in fast reactors; Bologna, Italy (8 Oct 1984). 

This paper describes the computer code STATEN which 
has been written to provide temperature predictions, in flowing 
sodium, downstream of a known initial temperature profile. A 
Monte Carlo technique is used to simulate the turbulent flow, fol- 
lowing specified turbulence parameters, and an explicit heat-transfer 
calculation is incorporated. A time-varying temperature signal can 
thus be constructed at any desired measuring point in the flow, and 
subsequently analysed. Verification of the method is described. 
Comparisons are made with sodium experiments, firstly in pipe 
flow (Reynolds number between 4x10‘ and 10°). A divergent jet 
experiment is also modelled. To accommodate the axially changing 
velocity and turbulence structure here, STATEN is used in a series 
of linked axial stages, in each of which homogeneous conditions are 
assumed. 15 references, 17 figures, 4 tables. 


18281 (ENEA-RT-TIB—85/17, pp 209-229) Tempera- 
ture-noise analysis on a LMFBR defective fuel pin irradiated 
in a sodium loop. Cantoni, G.; Giovannini, R.; Piani, M. Jul 
1985. NTIS (US Sales Only), PC All/MF AOl. File 
Number DE87701281. TIWGFR—55; CONF-8410463—). 

From Specialists’ meeting on methods and tools to detect 
thermal noise in fast reactors; Bolo Italy (8 Oct 1984). 

the common CEA-E -KfK Volga program, LMFBR 

fuel pins with initial defects are irradiated in a sodium loop in the 
high-flux Siloe reactor at CEN Grenoble. In the RS1 experiment of 
this program, the thermopump facility was additionally instrument- 
ed with fast thermocouples to study the thermal fluctuation in the 
coolant sodium. Thermal noise was analyzed in the frequency and 
time domain as a tool for early detection and follow-up of the evo- 
lution of failures in the pin. The results thereby obtained compare 
well with the standard delayed neutron signals analysis. 3 refer- 
ences, 8 figures, 5 tables. 


18262 (EPRI-NP—4930) PWR [pressurized water reac- 
tor] compact An interactive simulator: Interim 
report. Ipakchi, A.; Khadem, M.; Peng, C.M. (Systems Con- 
trol, Inc., Palo Alto, CA SA); Electric Power Research 
Inst., Palo Alto, CA (USA)). Jan 1987. 107p. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T187920262. 

The recent advancements in high performance small comput- 
ers, software techniques, and user interface graphics workstation, 
has resulted in the development of the computer aided engineering 
tools in many different areas. The EPRI Compact Analyzer is such 
a system, that combines modular and accurate models with a flexi- 
ble and adaptable software into a cost effective simulation worksta- 
tion. Because of the reduced cost and ease of use, the Compact An- 
alyzer can be applied to a broad range of applications which re- 
quire process modeling in power plants. This report presents the re- 
sults of an EPRI sponsored project (RP2395-2) for design and de- 
velopment of an interactive, and color graphics based simulator for 
power plant analysis. 


18283 (FRADOC—6-4) Improvement in PWR flexibility 
the French program 1975-1995. Gautier, A.; Miossec, C. (So- 
ciete Franco-Americaine de Constructions Atomiques 
(FRAMATOMB), 92 - Courbevoie (France)). Dec 1 85, 
17p. (CONF-8512106—1). NTIS = Sales Only), PC A02/ 
MF AO1. File Number DE87750924. 

From AIBA conference on load following control of nucle- 
ar power plant; Bombay, India (10 Dec 1985). 

Between 1975 and 1985, a substantial effort was launched in 
France to greatly improve PWR’s flexibility, resulting in the cur- 
rent situation where both frequency control and load follow are 
now routinely performed on most plants in operation. Based on 
rapidly accumulating operational experience and on all expertise ac- 
quired in the past decade, a second-generation core control strategy 
is now being finalized for application on all future 1400 MW plants 
(with commercial operation scheduled in 1992 for first unit). This 
20-year program is discussed. 


18284 (FRADOC—6-11) Role of expert systems in the 
operation and control of nuclear power plants. Rozenholc, M. 
(Societe Franco-Americaine de Constructions Atomiques 
(FRAMATOMEB), 92 - Courbevoie (France)). Sep 1985. 6p. 
(CONF-850903—28). NTIS (US Sales Only), PC /MF 
A01. File Number DE87750931. 

From International topical meeting on computer applications 
for nuclear power plant operation and control; Pasco, WA, USA (8 
Sep 1985). 

This paper summarizes the past improvements and remaining 
limitations of plant control systems, defines knowledge engineering 
and proposes some prospects for future uses of expert systems in 
plant operation, discusses the present involvement in expert systems 
and the status of the first applications and, finally, draws some 
simple conclusions. 


18285 (ZfK—568, pp 4-17) Experiences with the 
VERONA core monitoring system recently installed at Paks 
nuclear power -_ —_. F.; Buerger, L.; Lux, I; 


Makai, M.; Valko, J.; Vegh, E.; Cserhati, A. (Hungarian 
Academy of Sciences, Budapest. “Central Research Inst. for 
Physics; Paksi Atomeroemue Vallalat, Hungary). Oct 1985. 
NTIS (US Sales Only), PC A17/MF AOl. File Number 
DE87701243. (CONF-8504205—). 

From IAEA/NPPCI specialists meeting on new instrumen- 
tation of water cooled reactors; Dresden, German D.R. (23 Apr 
1985). 

The services and the most important algorithms of the 
VERONA core monitoring system are reviewed. Some of the most 
relevant experiences concerning the power distribution reconstruc- 
tion, the axial interpolation and the behaviour of the SPND detec- 
tors are discussed. 5 refs, 7 figs. 





2 8, pp 55-62) Computer techniques for ex- 
nineae work nuclear same _—* with WWER. 


Stemmler, G. (VED sr em ee eee - 
bau Berlin, German Democratic ublic). Oct 1985 Ss 


(US Sales Only), PC AM AOi. File Number 
DE87701243. oe a 

From IAEA/NPPCI specialists meeting on new instrumen- 
tation of water cooled reactors; tr ge German D.R. (23 Apr 
1985). 

D Nuclear power plant units with WWER are being increas- 
ingly equipped with high-performance, programmable process con- 
trol computers. There are, however, essential reasons for further 
advancing the development of computer-aided measuring systems, 
in particular for experimental work. A special structure of such sys- 
tems, which is based on the division into relatively rigid data regis- 
tration and primary handling and into further ing by ad- 


processing 
vanced programming language, has proved useful in the GDR. 2 
figs. 


(ZfK—568, pp 128-148) Saturation margin meas- 
urement and reactor inventory measurement - state of the art 
and new aspects. Kaiser, G.E.; Schemmel, R.R. (Brown, 
Boveri und Cie A.G., Mannheim, Germany, F.R.). Oct 
1985. NTIS (US Sales Only), PC A17/MF AOl. File 
Number DE87701243. (CONF-8504205—). 

From IAEA/NPPCI specialists meeting on new instrumen- 
tation of water cooled reactors; Dresden, German D.R. (23 Apr 
1985). 

' To meet the possible operating conditions, instrumentation 
must be available to monitor coolant margin-to-saturation status, re- 
actor vessel inventory and the temperature in the core region. 7 
refs, 10 figs, 2 tabs. 


18288 (ZfK—568, pp 149-159) Complex of the equipment 
for monitoring the neutron flux and process variables of the 
control and protection system on water-moderated water- 
cooled reactors. Pronjakin, A.V.; Borovik, G.F.; Baharev, 
S.A.; Zhernov, V.S.; Meshkov, V.A.; Skatkin, V.M.; Jaku- 
shev, A.G. (State Committee for the Use of Atomic 
Energy, Moscow, USSR. Union Research Inst. of Instru- 
mentation). Oct 1985. NTIS (US Sales Only), PC A17/MF 
A01. File Number DE87701243. (CONF-8504205—). 

From IAEA/NPPCI specialists meeting on new instrumen- 


tation of water cooled reactors; Dresden, German D.R. (23 Apr 
1985). 


A collection of unified hardware components intended to 
form a complex of the equipment for monitoring the neutron flux 
and process variables of the control and protection system on 
water-moderated and water-cooled reactors is considered. The con- 
ception of the complex construction allowing for advanced nuclear 
safety requirements, IEC recommendations, and the experience 
gained during the equipment operation in NPP and on research re- 
actors is discussed. The complex structure for the reactor of 
WWPR-440 type is given. The basic engineering decisions which 
have enabled improvement in the quality of the equipment are dis- 
cussed. The main technical parameters are given. 5 refs, 3 figs. 


18289 (ZfK—568, pp 172-202) Process instrumentation 
for "DHRUVA” a 100 MW(Th) thermal research reactor. 
Ramamurthy, H. (Bhabha Atomic Research Centre, 
Bombay, India). Oct 1985. NTIS (US Sales Only), PC A17/ 
MF AO1. File Number DE87701243. (CONF-8504205—). 

From IAEA/NPPCI specialists meeting on new instrumen- 
tation of water cooled reactors; Dresden, German D.R. (23 Apr 
1985). 

} ‘DHRUVA’ is a high flux thermal research reactor with a 
rated power of 100 MW(Th). It is located at Trombay, Bombay 
and is now in an advanced stage of commissioning. It is fuelled 
with metallic natural uranium seven pin cluster, moderated and 
cooled with heavy water and has a provision for on-power fuelling. 
This paper describes the salient features of process instrumentation 
of the reactor, giving in brief, the design and selection criteria used. 
The fuel channel monitoring systems consisting of the fuel channel 
flow monitoring, temperature monitoring and activity monitoring 
systems are covered in some detail, wherein dedicated microproces- 
sor based systems are used. Important aspects of the moderator 
level measurement systems are described. Some of the important 
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features of the regulating and the safety systems are also touched 
upon. Finally an account is given on the instrumentation for the de- 
tection of LOCA and also on the philosophy adopted for the recir- 
culation of the collected heavy water from the ruptured pipe and 
for the injection of light water. 3 refs, 10 figs. 


18290 (ZfK—568, pp 322-340) On-line BWR core dy- 
namics monitoring using noise technique. Tanabe, 
A.; Morioka, T.; Ebata, S.; Andoh, Y.; Kanemoto, S. (To- 
shiba Corp., Japan; NAIG Nuclear Research Lab., Japan). 
Oct 1985. NTIS (US Sales Only), PC A17/MF AO1. File 
Number DE87701243. (CONF-8504205—). 

From IAEA/NPPCI specialists meeting on new instrumen- 
tation of water cooled reactors; Dresden, German D.R. (23 Apr 
1985). 

On-line monitoring system using noise analysis is very useful 
instrumentation to keep reliable operation of nuclear power plant. 
Two types of monitoring systems are proposed here, one is multi- 
purpose diagnosis system and the other is a single-purpose compact 
monitor. We discuss these monitoring systems. 9 refs, 13 figs, 1 tab. 


18291 (ZfK—568, pp 341-356) Analysis of incore and 
excore neutron noise signals for a KWU PWR by correlation 
techniques. Lehmann, M. (Kraftwerk po rl A. 6, Paar 
Germany, F.R.). Oct 1985. NTIS (US Sales Only), PC 
A17/MF AOl. File Number DE87701243. (CONF- 
8504205—). 

From IAEA/NPPCI specialists meeting on new instrumen- 
tation of water cooled reactors; Dresden, German D.R. (23 Apr 
1985). 

' Neutron noise signals have been compared at full reactor 
power and with only two out of three main coolant pumps running. 
Changes in the relative motion of core barrel and RPV are ob- 
served such as rotations of the plane of motion or changes of vibra- 
tion modes, which can be attributed to the asymmetrical coolant 
flow conditions to and from the RPV. Incore noise data show 
clearly that within the core itself little coolant flow asymmetry 
occurs. 10 refs, 8 figs. 


18292 (ZfK—568, pp 357-366) Baseline interpretations 
for PWR vibration monitoring. Sunder, R. (Gesellschaft fuer 
Reaktorsicherheit m.b.H., GRS, Garching, Germany, F.R.). 
Oct 1985. NTIS (US Sales Only), PC A17/MF A011. File 
Number DE87701243. (CONF-8504205—). 

From IAEA/NPPCI specialists meeting on new instrumen- 
tation of water cooled reactors; Dresden, German D.R. (23 Apr 
1985). 

; Diagnostic techniques based on vibration and noise analysis 
have been developed in FRG with the aim of incipient failure and 
malfunction detection in nuclear power plants. On the basis of the 
Vibration Monitoring System (VMS) in the nuclear power station 
GKN, the measuring system and.the interpretation results will be 
discussed in more detail. In order to achieve full acceptance for 
these methods a complete understanding of signal sources, long- 
term trends and alert levels is necessary. Discussion of the benefits 
shows that noise diagnostic techniques can increase the plant avail- 
ability and improve the operational safety. 7 refs, 14 figs. 


18293 (ZfK—568, pp 272-284) On-line real time gamma 
analysis of primary coolant. Kalechstein, W.; Kupca, S.; Lip- 
sett, J.J.; Malm, H.L. (Atomic Energy of Canada Canada Ltd., 
Chalk River, Ontario. Research Co.; Aptec Engineering 
Ltd, Ontario, Canada). Oct 1985. NTIS (Us Sales Only), 
PC A17/MF AOl. File Number DE87701243. (CONF- 
8504205—). 

From IAEA/NPPCI specialists meeting on new instrumen- 
tation of water cooled reactors; Dresden, German D.R. (23 Apr 
1985). 

. The evolution of failed fuel monitoring at CANDU power 
stations is briefly summarized and the design of the latest system for 
failed fuel detection at a multi-unit power station is described. At 
each reactor, the system employs a germanium spectrometer com- 
bined with a novel spectrum analyzer that simultaneously accumu- 
lates the gamma-ray spectrum of the coolant and provides the con- 
trol room with the concentration of radioisotope activity in the 
coolant for the gaseous fission products Xe-133, Xe-135, Kr-88 and 
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I-131 in real time and with statistical precision independent of count 
rate. A gross gamma monitor is included to provide independent in- 
formation on the level of radioactivity in the coolant and extend 
the measurement range at very high count rates. A central comput- 
er system archives spectra received from all four spectrum analyz- 
ers and provides both the activity concentrations and the release 
rates of specified isotopes. Compared with previous systems the 
current design offers improvements in that the activity concentra- 
tions are updated much more frequently, improved tools are pro- 
vided for long-term surveillance of the heat transport system and 
the monitor is more reliable and less costly. 26 refs, 4 figs, 1 tab. 


2205 Environmental Aspects 


REFER ALSO TO CITATION(S) 17904, 18315, 18341 


18294 (CONF-8611109—10) The release of fission prod- 
ucts from WWER-440 reactors under DBA conditions: Calcu- 
lation methods and results for Zarnowiec NPP [Nuclear 
Power Plant]. Strupczewski, A. (Institute of Atomic 
Energy, Otwock-Swierk (Poland)). 10 Nov 1986. 33p. T. 
File Number DE87900504. 

From IAEA technical committee meeting on water reactor 
fuel behaviour and fission products release in off-normal and acci- 
dent conditions; Vienna, Austria (10 Nov 1986). 

The first Polish Nuclear Power Plant /NPP/ being built at 
Zarnowiec will be provided with four WWER-440 reactors of 
modern version, designated with the number "213," which is sig- 
nificantly improved from the safety standpoint in comparison with 
the previous version "230." Among other engineered safety fea- 
tures, the modern version has he Emergency Core Cooling System 
/ECCS/ assuring effective heat removal from the core in the case 
of LOCA, and the containment system equivalent to the standard 
containments of NPPs with PWR reactors. The ECCS is composed 
of a passive subsystem with four ECCS accumulators /under 6 
MPa pressure, of 50 m* water volume each/ which is enough to 
assure effective core cooling during 2 minutes after LOCA, and of 
an active subsystem with three redundant trains of coolant tanks, 
emergency pumps, heat exchangers, control and signalization equip- 
ment and independent Diesel generators. Each of these trains is suf- 
ficient to provide both short-term and long-term cooling of the re- 
actor core, i.e., the ECCS ensures effective residual heat removal 


even after one passive and one active failure of any of its compo- 
nents. 


18295 (JAERI-M—86-044) In-situ experiments in gran- 
ite. Kumata, Masahiro; Kimura, Hideo; Shimooka, Kenji. 
(Japan Atomic Energy Research Inst., Tokyo). Mar 1986. 
94p. (In Japanese). NTIS (US Sales Only), PC A05/MF 
A01. File Number DE87701045. 

In-stitu experiments in granite were started in 1983 as a 
three-year plan of research and development of the experimental 
techniques to aime at development of a site assessment methodolo- 
gy and to provide the data for the safety assessment of the disposal 
of radioactive waste. At the test site of granite, an experimental 
room was excavated for exclusive use and heater test, migration 
test and corrosion test were performed. The heater test showed 
good agreement between measured and calculated temperatures in 
the rock where no fracture was found, however, in fractured zone 
it showed that the heat transfer by the ground water could not be 
disregarded. Rock deformation and permiability change were found 
near the heater in the fractured zone. Nuclide transport along the 
fracture is much faster than the transport in the rock matrix, besides 
dispersion in the rock matrix has very important role from the mi- 
gration test. Corrosion test used sensitized specimens showed that 


some samples have susceptibilities to stress corrosion cracking after 
12 months. 


18296 (KURRI-TR—261) Earthquake and micro-tremor 
observation in the Research Reactor Institute of Kyoto Uni- 
versity. (Kyoto Univ., Kumatori, Osaka (Japan). Research 
Reactor Inst.). 1985. ‘48p. (In Japanese). NTIS (US Sales 
Only), PC A03/MF AO1. Prile Number DE87701220. 

This report mainly provides the earthquake propagation 
characteristics in soil deposits derived from the observation of 
earthquakes in the Research Reactor Institute of Kyoto University. 


ERA-12/9 / 2542 


The observation of earthquake has been carried out at several loca- 
tions on the surface grounds, rock outcropping and in the reactor 
building from about three years ago. Up to the present, fifty four 
earthquakes were observed. The analysis of earthquake response in 
soil deposits was performed with the application of the one-dimen- 
sional wave propagation method (computer code, SHAKE). Be- 
sides, the observation of micro-tremors was carried out at the same 
points to find the relationship between the predominant period of 
earthquake motion and that of micro-tremors. Several results are 
summarized as follows. 


18297 (NUREG/CR—4798) Iron oxide aerosol experi- 
ments in steam-air atmospheres: NSPP [Nuclear Safety Pilot 
Plant] tests 501-505 and 511: Data record report. Adams, 
R.E.; Tobias, M.L. (Oak Ridge National Lab., TN (USA); 
Nuclear Regulatory Commission, Washington, DC (USA). 
Office of Nuclear Regulatory Research). Feb 1987. Con- 
tract AC05-840R21400. 88p. (ORNL/TM—10301). NTIS, 
PC A05/MF A0O1 - GPO. File Number T1I87005671. 

This data record report summarizes the results from five 
tests involving Fe,Os test aerosol in a steam-air environment and 
one test in a dry air environment. This research sponsored by the 
US Nuclear Regulatory Commission was conducted in the Nuclear 
Safety Pilot Plant at the Oak Ridge National Laboratory. The pur- 
pose of this project is to provide a data base on the behavior of 
aerosols in containment under conditions assumed to occur in pos- 
tulated LWR accident sequences; this data base will provide experi- 
mental validation of aerosol behavioral codes under development. 
In the report a brief description is given of each test together with 
the results in the form of tables and graphs. Included are data on 
aerosol mass concentration, aerosol fallout and plateout rates, total 
mass fallout and plateout, aerosol particle size, vessel atmosphere 
pressure, vessel atmosphere temperatures, temperature gradients 
near the vessel wall, and steam condensation rates on the vessel 
wall. 


2206 Research, Test, And Experimental Reactors 


REFER ALSO TO CITATION(S) 17848, 18221, 18261, 18262, 18289, 18314, 
18318, 18320 


18298 (ANL—87-5) 7°U(n,f), 7°°U(m,gamma), ***U(n,f) 
and 7°Pu(n,f) reaction rate measurement calibrations at 
ane Poenitz, W.P.; Maddison, D.W.; Gasidlo, J.M.; Car- 
S.G.; Armani, R.J. (Argonne National Lab., IL 
fUSA)). Jan "1987. Contract W-31109-ENG-38. 4p. NTIS, 
PC A03/MF AOI; 1; GPO Dep. File Number DE87005942. 
New reference deposits for *5U, *°Pu and **U have been 
established with mass uncertainties of <0.2%. These new deposits 
replace the older reference deposits which were used during the 
last 17 years and improve the uncertainty of reaction rate measure- 
ments due to reference mass uncertainties by about a factor of 6. 
Measurements of the fission fragment absorption in 27 and low-ge- 
ometry count rates. Two measurements of the ***U capture rate in 
depleted uranium samples based upon the thermal cross sections of 
238U(n,y), °U(n,f) and 7°°Pu(n,f) and based upon the **Am cali- 
bration technique confirm the ZPPR measurement technique within 
the quoted uncertainty of +-0.5%. 


18299 (HEDL-SA—3212-FP) Technical specification up- 
grading at the Fast Flux Test Facility (FFTF). Baird, Q.L.; 
Franz, G.R.; Absher, K.R. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA); USDOE, Washington, 
DC). 1985. Contract AC06-76FF02170. 13p. (CONF- 
850410—65). NTIS MF A01; 2; GPO Dep. File Number 
DE87005470. 

From ANS/ENS fast reactor safety meeting; Knoxville, TN, 
USA (21 Apr 1985). 

The FFTF Technical Specifications were generated in 1977 
and 1978 following submittal of the FSAR in 1976. A phased im- 
plementation program served to prepare the specifications for each 
stage of the plant startup with the complete specifications approved 
and implemented late in 1980 for the first ascent to full power. In 
January, 1983 WHC undertook an upgrading effort to implement 
changes to the FFTF technical specifications. This program has 





been pursued with appropriate attention to the CFR and industry 
standards and practice. Examples of these changes, discussion of 
the methods and planned activities for the future will be presented. 
Technical data will be provided to support the impact of specific 
limits. The benefits of changes and the criteria for change will be 
elaborated. 


18300 (HEDL-SA—3292-FP) The replacement of an elec- 
tromagnetic primary sodium sampling pump in the Fast Flux 
Test Facility. Grygiel, M.L.; McCargar, C.G. (Hanford En- 
gineering Development Lab., Richland, WA (USA)). 8 Nov 
1985. Contract AC06-76FF02170. 20p. (CONF-860311—14). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE87005458. 

From Nuclear power plant maintenance meeting; Salt Lake 
City, UT, USA (23 Mar 1986). 

On November 16, 1984 a leak was discovered in one of the 
Fast Flux Test Facility (FFTF) Primary Sodium Sampling System 
electromagnetic pumps. The leak was discovered in the course of 
routine cell entry to investigate a shorted trace heat element. The 
purpose of this paper is to describe the circumstances surrounding 
the occurrence of the leak, the actions taken to replace the dam- 
aged pump and the additional steps which were necessary to return 
the plant to power. In addition, the processes involved in produc- 
ing the leak are described briefly. The relative ease of recovery 
from this incident is indicative of the overall feasibility of the 
Liquid Metal Reactor (LMR) operational concept. 


18301 (HEDL-SA—3337-FP) Fast Flux Test Facility: 
First three years of operation and future mission. Peckin- 
pau: C.L. (Hanford Engineering Development Lab., 
Richland, WA (USA)). Jul 1985. Contract AC06- 
76FF02170. 12p. (CONF-850722—25). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87005484. 

From International symposium on fast breeder reactors - ex- 
perience and future trends; Lyons, France (22 Jul 1985). 

The Fast Flux Facility (FFTF) is a sodium-cooled fast reac- 
tor operated by Westinghouse Hanford Company (WHC) for the 
US Department of Energy (DOE). Its primary mission of nuclear 
fuels and materials irradiation testing - coupled with experience 
gained from operating this advanced reactor - is an important key 
to the development of commercial LMRs. FFTF began routine, 
full-power operation in April 1982. In the three years and over 700 
equivalent full-power days (EFPD) since, the plant has demonstrat- 
ed exceptional performance and reliability while carrying out a 
complex experimental mission. Cycle capacity factors - a measure 
of the plant’s operating efficiency - reached 99.5% during its fourth 
cycle when the plant operated for a record 101 consecutive days at 
full power (Figure 1). Cycle 6 - which was just recently completed 
- established a record cycle length of 135 EFPD. The plant 
achieved a 66% annual capacity factor in 1984. FFTF operations 
have yielded extensive technical data on fuels and materials. Per- 
haps most important has been the irradiation - without a single 
cladding failure - of 125 standard driver fuel assemblies containing 
over 31,000 commercially fabricated fuel pins. The flawless per- 
formance fully qualifies the plant's “one-year” reference fuel system 
and sets the stage for the proof-testing of a "long-lifetime” core 
system starting next year, when a number of three-year components 
will begin irradiation. 


18302 (HEDL-SA—3542-FP) Performance of ferritic 
alloy cladding in LMR [liquid metal reactor] mixed-oxide 
fuel pins in EBR-II. Makenas, B.J.; Lawrence, L.A. (Han- 
ford Engineering Development Lab., Richland, WA 
(USA)). May 1986. Contract AC06-76FF02170. Tp. (CONF- 
861102—38). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87005473. 

From American Nuclear Society and Atomic Industrial 
Forum joint meeting; Washington, DC, USA (16 Nov 1986). 

Mixed uranium-plutonium oxide fuel pins with candidate fer- 
ritic alloy cladding have been irradiated in the EBR-II to evaluate 
performance for possible Liquid Metal Reactor (LMR) application. 
Ferritic alloys are of considerable interest in LMR’s because of 
their resistance to irradiation induced swelling which, in the case of 
austenitic alloys, has led to duct dimensional changes and interac- 
tions between the duct and pin bundle. Ferritic alloys may also pos- 
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sess improved resistance to environmentally assisted crack propaga- 
tion when compared to austenitic alloys. 


18303 (HEDL-SA—3574-FP) A summary of sodium 

vapor trap experience at the Fast Flux Test Facility. Schuck, 
wi. J. (Hanford Engineering Development Lab., Richland, 
WA (USA)). Sep 1986. Contract AC06-76FF02170. 12p. 
(CONF-8609227—3). NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE87004430. 

From IAEA specialists meeting on fast reactor cover gas pu- 
rification; Richland, WA, USA (24 Sep 1986). 

Sodium vapor trap operation at the Fast Flux Test Facility 
has been successful although not uneventful. Analysis and evalua- 
tion of the behavior of the vapor traps associated with reactor 
cover gas processing and analysis systems has confirmed their 
design and has led to an improved understanding of these compo- 
nents and the environment in which they operate. This knowledge 
will permit simplification and reduced costs for future designs. 


18304 (HEDL-SA—3575) Liquid metal reactor cover gas 
purification and analysis in the USA. Allen, K.J.; Meadows, 
G.E.; Schuck, W.J. (Argonne National Lab., Idaho Falls, 
ID (USA); Hanford Engineering Development Lab., Rich- 
land, WA (USA)). Sep 1986. Contract W-31109-ENG-38. 
18p. (CONF-8609227—1). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE87004656. 


From IAEA specialists meeting on fast reactor cover gas pu- 
rification; Richland, WA, USA (24 Sep 1986). 

Two sodium cooled reactors are currently being operated in 
the United States of America for the US Department of Energy. 
These are Experimental Breeder Reactor 11, EBR-11, and the Fast 
Flux Test Facility, FFTF. EBR-11 is located near Idaho Falls, 
Idaho, and the FFTF is near Richland, Washington. These reactors 
are currently engaged in a wide range of testing including fuels and 
materials tests, and plant system performance and safety develop- 
ment. The US DOE program also includes designs of a next gen- 
eration sodium cooled power reactor. The FFTF and EBR-11 com- 
munities are providing input to these designs. This paper discusses 
the efforts to develop and operate cover gas systems for the sodium 
cooled nuclear reactor program in the USA. 


18305 (HEDL-SA—3576-FP) Radiological considerations 
of the reactor cover gas processing system at the FFTF [Fast 
Flux Test Facility]. Prevo, P.R. (Hanford Engineering De- 
velopment Lab., Richland, WA (USA)). Sep 1986. Contract 
AC06-76FF02170. 10p. (CONF-8609227—4). NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE87004433. 

From IAEA specialists meeting on fast reactor cover gas pu- 
rification; Richland, WA, USA (24 Sep 1986). 

Radiological and environmental protection experience asso- 
ciated with the reactor cover gas processing system at the Fast 
Flux Test Facility (FFTF) has been excellent. Personnel radiation 
exposures received from operating and maintaining the reactor 
cover gas processing system have been very low, the system has 
remained free of radioactive particulate contamination through the 
first seven operating cycles (cesium contamination was detected at 
the end of Cycle 8A), and releases of radioactivity to the environ- 
ment have been very low, well below environmental standards. 
This report discusses these three aspects of fast reactor cover gas 
purification over the first eight operating cycles of the FFTF (a du- 
ration of a little more than four years, from April 1982 through 
July 1986). 


18306 (IWGFR—54, pp 64-76) Overview of core designs 
and requirements/criteria for core restraint systems. Suther- 
land, W.H. (Hanford Engineering Development Lab., Rich- 
land, WA, USA). Oct 1984. NTIS (US Sales Only), PC 
A17/MF AOl. File Number DE87700998. (CONF- 
8410199—). 

From IAEA IWGFR specialists meeting on predictions and 
experience of core distortion behaviour; South Manchester, UK (1 
Oct 1984). 

The requirements and lifetime criteria for the design of a 
Liquid Metal Fast Breeder Reactor (LMFBR) Core Restraint 
System is presented. A discussion of the three types of core re- 
straint systems used in LMFBR core design is given. Details of the 
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core restraint system selected for FFTF are presented and the rea- 
sons for this selection given. Structural analysis procedures being 
used to manage the FFTF assembly irradiations are discussed. Ef- 
forts that are ongoing to validate the calculational methods and life- 
time criteria are presented. 3 refs, 5 figs. 


18307 (JAERI-M—86-016) Experimental study of large 
scale axially heterogeneous LMFBR core at FCA, (5). Ex- 
periments of FCA assembly XII-2 and their analysis. (Japan 
Atomic Energy Research Inst., Tokyo). Feb 1986. 55p. (In 
Japanese). NTIS (US Sales Only), PC A04/MF AO1. File 
Number DE87701025. 

FCA Assembly XII-2, having a 30 cm thickness internal 
blanket, is the third core in the axially heterogeneous core experi- 
ment program at FCA. The purpose of the experiment in this as- 
sembly is to examine the influence on the axial nuclear characteris- 
tics by increasing the internal blanket thickness from 20 cm to 30 
cm. From this point of view, followings were measured: (I) critical- 
ity, (II) reaction rate distributions and its ratios, and (III) sample 
reactivity worths and sodium void worth. The experimental results 
were analyzed by the JAERI's standard calculation system for fast 
reactors and JENDL-2 library. 


18308 (JAERI-M—86-028) Shielding analyses for design 
of the upgraded JRR-3 research reactor. 3. Physics and 
shielding of neutron guides. (Japan Atomic Energy Research 
Inst., Tokyo). Mar 1986. 113p. (in Japanese). NTIS (US 
Sales Only), PC A06/MF AO1. File Number DE87701034. 

Physics and shielding calculations have been presented for 
design of the neutron guides which are to be installed in the up- 
graded JRR-3 research reactor: Neutron energy and spatial distri- 
butions at the outlets of cold and thermal neutron guides; Shielding 
of the neutron guides. The calculational procedures use the Young- 
Koppel model for liquid hydrogen scattering kernel, the ANISN 
code for cold neutron source spectra and for shielding of neutron 
guides, and the MORSE code for neutron transport through neu- 
tron guides. 


18309 (JAERI-M—86-037) Measurement of neutron total 
reflection on metallic surfaces. (Japan Atomic Energy Re- 
search Inst., Tokyo). Mar 1986. 26p. (In Japanese). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE87701039. 

The upgraded JRR-3 project has included the installation of 
the neutron guide tubes with rectangular cross section which are 
constructed of borosilicate glass plates coated with nickel on their 
inside surfaces. This report describes the measurements on total re- 
flectivities of neutron from the metallic mirror surfaces which play 
the most important role in the neutron guide tubes. The measure- 
ments have been performed by means of time-of-flight method 
using thermal neutrons from the JAERI electron linac. The three 
different kinds of mirror surfaces are studied. First ones are the 
nickel surfaces deposited on the polished plates of borosilicate glass. 
They are expected to be used for the guide tubes in the upgraded 
JRR-3 project. Secondly the polished surfaces of nickel plates with 
three degrees of surface roughness are measured, in order to make 
sure whether they have enough reflectivities of neutrons. They are 
intended to be used under the sever radiation field of neutron and 
gamma-ray near the reactor core, instead of the deposited nickel 
surfaces. Thirdly surfaces of the ordinary float-glass, i.e. soda-lime 
glass, are checked in order to make comparison with the other 
cases. The results show that the nickel surfaces deposited on the 
polished surfaces of borosilicate glass reflect neutrons nearly per- 
fectly, but the reflectivity of the polished surface of nickel plates 
are reduced as compared with the former ones. The reduction of 
the neutron reflectivities on the polished surfaces of nickel plates 
for the neutron guide tubes are dependent upon the degree of sur- 
face roughness, and they are not sufficiently well. 


18310 (JAERI-M—86-052) Neutronics design of medium- 
enriched uranium core of the research reactor, JRR-2. (Japan 
Atomic Energy Research Inst., Tokyo). Mar 1986. 62p. (In 
Japanese). NTIS (US Sales Only), PC A04/MF AOI. File 
Number DE87701052. 

JRR-2 is a 10 MW research reactor moderated and cooled 
with heavy water, using 93% enriched U-Al alloy fuel. The JRR-2 


core is currently planned to be converted from highly-enriched 
(93%) uranium core to medium-enriched (45%) uranium core, 
based on Reduced Enrichment for Research and Test Reactor 
(RERTR) program. The basis of the conversion is to keep the core 
performance unchanged without the considerable modification of 
the reactor design. The neutronics calculations have been carried 
out on the core using 45% enriched UAIx-Al dispersion fuel. The 
results show that the performance of the conversion core, such as, 
reactivity, neutron flux, and burn-up and nuclear safety, are almost 
kept unchanged. 


18311 (KURRI-TR—270) Summary reports of activities 
under visiting research program (first half of 1985). (Kyoto 
Univ., Kumatori, Osaka (Japan). Research Reactor Inst.). 
1985. 65p. (In Japanese). NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE87701223. 

Research works done in the covered period are described in 
individual short summaries; 56 items are presented. (J.P.N.). 
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18312 (CORR—87-0038-Del.Ver.) 200 Area Fault Tree 
Data Storage and Retrieval System: Area-H, 1/83 to 12/83. 
(Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Sa- 
vannah River Plant). 14 Nov 1986. Contract AC09- 
76SRO00001. 315p. NTIS MF AOl; 2; GPO Dep. File 
Number DE87005892. 


18313 (CORR—87-0041-Del.Ver.) 200 Area Fault Tree 
Data Storage and Retrieval System: Area-H, 1/86 to 9/86. 
(Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Sa- 
vannah River Plant). 14 Nov 1986. Contract AC09- 
76SRO00001. 8ip. NTIS, PC A05/MF A0O1; 1; GPO Dep. 
File Number DE87005889. 


18314 (ZfK—568, pp 314-321) Use of a vortex flowmeter 
in the primary circuit of a research reactor. Klebau, J.; Stein, 
H.; Schilder, K. (Zentralinstitut fuer Kernforschung, Ros- 
sendorf bei Dresden, German Democratic Republic; VEB 
Junkalor Dessau, German Democratic Republic). Oct 1985. 
NTIS (US Sales Only), PC A17/MF A0Ol. File Number 
DE87701243. (CONF-8504205—). 

From IAEA/NPPCI specialists meeting on new instrumen- 
tation of water cooled reactors; Dresden, German D.R. (23 Apr 
1985). 

. The paper describes the features of a flowmeter which oper- 
ates on the principle of the Karman vortex street. Vortices are pro- 
duced by a bluff body in a stream at a frequency which is propor- 
tional to the stream velocity. Because of its many advantages, such 
as the frequency output, the large measuring range and the high ac- 
curacy the vortex shedding flowmeter has aroused a considerable 
amount of interest. Experiments have been carried out with a com- 
mercial vortex flowmeter installed at the Primary Circuit of the 
Rossendorf Research Reactor. 4 refs, 5 figs. 


2209 Reactor Safety 


REFER ALSO TO CITATION(S) 18294, 18297, 19884 


18315 (BNL-NUREG—39139) QUASAR: A methodology 
for quantification of uncertainties in severe accident source 
terms. Khatib-Rahbar, M.; Park, C.; Pratt, W.T.; Bari, R.A.; 
Ryder, C.; Marino, G. (Brookhaven National Lab., Upton, 
NY (USA); Nuclear Regulatory Commission, Washington, 
DC (USA)). 1986. Contract AC02-76CH00016. 5p. (CONF- 
861102—34). NTIS, PC A02/MF A0Oi - GPO. File Number 
T1I87005260. 

From American Nuclear Society and Atomic Industrial 
Forum joint meeting; Washington, DC, USA (16 Nov 1986). 

The purpose of the present paper is to describe a methodolo- 
gy which was developed as part of the QUASAR (Quantification 





and Uncertainty Analysis of Source Terms for Severe Accidents in 
Light Water Reactors) program at BNL. QUASAR is a large pro- 
gram which will apply the methodology described in this paper to 
severe accident sequences in LWRs using the STCP. 


18316 (CONF-860952—3) Results from simulated upper- 
plenum aerosol transport tests. Wright, A.L.; Pattison, W.L. 
(Oak Ridge National Lab., TN (USA)). 1986. Contract 
AC05-840R21400. 22p. NTIS, PC A02/MF AOl1 - GPO. 
File Number TI87001428. 

From 2. international aerosol conference; Berlin, F.R. Ger- 
many (22 Sep 1986) 

A series te eight aerosol experiments, designated as 
Aerosol Transport Tests (ATT) A101 through A108, has recently 
been completed at the Oak Ridge National Laboratory (ORNL). 
These tests provide a data base for validation of aerosol transport 
modeling used in the TRAP-MELT2 computer code (Jordan and 
Kuhlman, 1985), which was developed at Battelle Columbus Lab- 
oratories to calculate aerosol/fission-product transport in the reac- 
tor coolant system in postulated light-water reactor (LWR) core- 
melt accidents. Results from tests A103 and A104 have been sum- 
marized in a previous paper (Wright and Pattison, 1985a); the 


present paper discusses results from tests A105 through A108. 


18317 (CONF-861211—24) Integral Fast Reactor concept 
inherent safety features. Marchaterre, J.F.; Sevy, R.H.; Ca- 
halan, J.E. (Argonne National Lab., IL (USA). "1986. Con- 
tract W-31109-ENG-38. Sp. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87004829. 

__ om American Society of Mechanical Engineers winter 
m Anaheim, * USA (7 Dec 1986). 

Integral Fast Reactor (IFR) is an innovative liquid- 
metal-cooled reactor aun being developed at Argonne National 
Laboratory. The two major goals of the IFR development effort 
are improved economics and enhanced safety. The design features 
that together fulfill these goals are: (1) a liquid metal (sodium) cool- 
ant, (2) a pool-type reactor primary system configuration, (3) an ad- 
vanced ternary alloy metallic fuel, and (4) an integral fuel cycle. 
This paper reviews the design features that contribute to the safety 
margins inherent to the IFR concept. Special emphasis is placed on 
the ability of the IFR design to accommodate anticipated transients 
without scram (ATWS). 


18318 (CONF-870418—1) Predicted and measured re- 
sponse of the EBR-II plant to large steam pressure changes. 
Feldman, E.E.; Mohr, D.; Messick, NC: Chan Chang, L.K.; 
Betten, P.R.; Planchon, HP. (Argonne National Lab., IL 
(USA)). 1987. Contract W-31109-ENG-38. 4p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87001580. 

From Topical meeting on anticipated and abnormal tran- 
sients *: nuclear power plants; Atlanta, GA, USA (12 Apr 1987). 

The Experimental Breeder anaes II (EBR-ID) is a liquid 

metal reactor (LMR) whose sodium-bonded metallic fuel core has 
substantial negative reactivity feedback. It has been demonstrated 
that this feedback enables a loss-of-flow without scram (LOFWS) 
to shut the reactor down without operator action. This inherent 
effect also causes a reactor shutdown following a loss-of-heat-sink 
without scram (LOHSWS). On April 3, 1986, an LOFWS and an 
LOHSWS were each performed from full power. In the latter test 
the secondary sodium flow was reduced to less than 1% about 
three minutes. This caused the reactor inlet temperature to increase 
only about 45°C and essentially stopped the fission process and 
shut the reactor down. These tests demonstrated that an LMR 
plant can be designed in which natural phenomena, rather than 
electromechanical systems (such as those which move control 
rods), are effective in protecting the reactor against the potentially 
adverse consequences of loss-of-primary-flow and loss-of-heat-sink 
accidents. Moreover, the same phenomena which shut the reactor 
down during these two tests could be exploited to allow primary 
flow or inlet temperature, rather than control rods, to be used to 
maneuver plant output within a considerable power range. This ca- 
pability would enable an LMR to be designed in which far less re- 
activity is invested in the control rods than is currently the prac- 
tice. The ultimate goal is to design an “inherently safe” LMR in 
which reactor safety does not depend upon control rods and also 
where severe rod withdrawal accidents do not need to be consid- 
ered. 
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18319 (CONF-8609126—5) The jet impingement phase of 
molten core-concrete interactions. Sienicki, J.J.; Spencer, 
B.W. (Argonne National Lab., IL (USA) 


). 1986. Contract 
W-31109-ENG-38. 40p. NTIS, PC A03/MF AOI; 1; GPO 


Dep. File Number DE87004713. 

From Committee on the Safety of Nuclear Installations 
(CSNI) specialists’ meeting on core debris/concrete interactions; 
Palo Alto, CA, USA (3 Sep 1986). 

Scoping calculations have been carried out demonstrating 
that a significant and abrupt reduction in the corium temperature 
may be realized when molten corium drains as a jet from a local- 
ized breach in the RPV lower head to impinge upon the concrete 
basemat. The temperature decrease may range from a value of 
~170 K (~140 K) for limestone (basaltic) aggregate concrete to a 
value approaching the initial corium superheat depending upon 
whether the forced convection impingement heat flux is assumed to 
be controlled by either thermal conduction across a slag film layer 
or the temperature boundary condition represented by a corium 
crust. The magnitude of the temperature reduction remains signifi- 
cant as the initial corium temperature, impinging corium mass, and 
initial localized breach size are varied over their range of potential 
values. 


18320 (EPRI-NP—4924-Vol.1) An approach to the verifi- 
cation of a fault-tolerant, Bare pene reactor safety 
system: A case study using automated reasoning: Volume 1: 
Interim report. Chisholm, G.H.; Kljaich, J.; Smith, B.T.; 
Wojcik, A.S. (Argonne National Lab., IL (USA); Electric 
Power Research Inst., Palo Alto, CA (USA)). Jan 1987. 
Contract W-31109-ENG-38. 53p. NTIS, PC A04/MF AOI - 
Research Reports Center, Box 50490, Palo Alto, CA 94303; 
1; GPO Dep. File Number DE87005442. 

The purpose of this project is to explore the feasibility of 
automating the verification process for computer systems. The 
intent is to demonstrate that both the software and hardware that 
comprise the system meet specified availability and reliability crite- 
ria, that is, total design analysis. The approach to automation is 
based upon the use of Automated Reasoning Software developed at 
Argonne National Laboratory. This approach is herein referred to 
as formal analysis and is based on previous work on the formal ver- 
ification of digital hardware designs. Formal analysis represents a 
rigorous evaluation which is appropriate for system acceptance in 
critical applications, such as a Reactor Safety System (RSS). This 
report describes a formal analysis technique in the context of a case 
study, that is, demonstrates the feasibility of applying formal analy- 
sis via application. The case study described is based on the Reac- 
tor Safety System (RSS) for the Experimental Breeder Reactor-II 
(EBR-II). This is a system where high reliability and availability 
are tantamount to safety. The conceptual design for this case study 
incorporates a Fault-Tolerant Processor (FTP) for the computer 
environment. An FTP is a computer which has the ability to 
produce correct results even in the presence of any single fault. . 
This technology was selected as it provides a computer-based 
equivalent to the traditional analog based RSSs. This provides a 
more conservative design constraint than that imposed by the 
IEEE Standard, Criteria For Protection Systems For Nuclear 
Power Generating Stations (ANSI N42.7-1972). 


18321 (EUR—9928) Long-term integrity of buildings and 
systems. Antoine, P.; Biancale, P.; Besson, B. (Commission 
of the European Communities, Luxembourg). 1985. — 
(In French). NTIS (US Sales Only), PC A16/MF AO1. File 
Number DE87750946. 

The present study relates to the conditions of holding nucle- 
ar power stations in a safe state after their final shutdown. To assess 
the reasonable duration of the waiting period before complete dis- 
mantling of the installations, it was deemed necessary: to investigate 
the causes and consequences of the ageing of a nuclear power sta- 
tion, with particular regard to the safety-relevant constituents such 
as the barriers against the dispersion of contamination, and to evalu- 
ate the possible problems of safety, maintenance and decommission- 
ing cost. In the present document, the methodology is developed 
that is to apply in the particular case of a power station finally shut 
down which is to be decommissioned and dismantled later. For a 
detailed exercise of this methodology, the FRAMATOME 900 
MWe Pressurized Water Reactor station has been taken as a refer- 
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ence plant. The plan which has been elaborated for this study and 
for the examination of the technical problems has been conceived 
so as to suggest to the author of a similar study for a particular 
power station, all the points he has to consider. One chapter of this 
document has been devoted to showing the basic differences be- 
tween the 900 MWe PWR reference plant and the other types of 
nuclear power station existing in the European Community (e.g., 
BWR, GCR, FBR) and to identify the consequences concerning 
the decommissioning and the long-term integrity of the installations. 
84 refs. 


18322 (EUR—10020) Degradation of building materials 
over a lifespan of 30-100 years. Lewis, G.H. (Commission of 
the European Communities, Luxembourg). 1985. 69p. NTIS 
(US Sales Only), PC A04/MF AOI. File Number 
DE87750944. 

Following preliminary visits to four Magnox Nuclear Power 
Stations, a study was made of existing Central Electricity Generat- 
ing Board (CEGB) reports on the condition of buildings at eight 
Power Stations. Sampling of building materials, non-destructive 
testing and inspections were carried out at Transfynydd, Oldbury 
and Dungeness A” Magnox Power Stations, and the samples were 
subsequently laboratory tested. From the results of this work it can 
be concluded that little major deterioration is likely to occur in the 
reactor buildings at Transfynydd and Oldbury over the next 50 
years and at Dungeness “A” for at least 25 years, assuming reasona- 
ble maintenance and the continuation of suitable internal tempera- 
tures and relative humidities. Because of the limitations on taking 
samples from, and tests on, the reactor biological shields and pres- 
tressed concrete vessel, no sensible forecast can be made of their 
potential life in the 75-100 year range. 


18323 (FRADOC—6-3) Improvement of NSSS design to 
reduce occupational radiation exposure (ORE). Dubourg, M. 
(Societe Franco-Americaine de Constructions Atomiques 

TOMBE), 92 - Courbevoie (France)). May 1985. 
22p. (CONF-850576—2). NTIS (US Sales Only), PC A02/ 
MF A0O1. File Number DE87750923. 

From Symposium on advances in nuclear power plant avail- 
ability, maintainability and operation; Munich, F.R. Germany (20 
May 1985). 

As a result of its R and D activities, FRAMATOME has ini- 
tiated concrete measures to help to reduce personnel radiation ex- 
posure. These measures include reduction in the sources and quanti- 
ty of activable products, and in the duration of personnel exposure 
during maintenance. 


18324 (FRADOC—6-5) Use of safety experience feed- 
back to design new nuclear units. Lange, D.; Crochon, J.P. 
(Societe Franco-Americaine de Constructions Atomiques 

TOME), 92 - Courbevoie (France)). Jun 1985. 
13p. (in French). (CONF-8506325—1). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE87750925. 

From SFEN meeting on impact of experiment return on 
safety of industrial plants; Paris, France (4 Jun 1985). 

For the designer, and about safety, the experience feedback 
can take place in 3 fields: the operating experience feedback (inci- 
dents analysis), the “study” experience feedback (improvement of 
justification and evolution of safety considerations), and the fabrica- 


tion experience feedback. Some examples are presented for each 
field. 


18325 (FRADOC—7-1) Considerations on the manner to 
account for fast fracture risk in the design of PWR vessels. 
Pellisier-Tanon, A.; Grandemange, J.M. (Societe Franco- 
Americaine de Constructions Atomiques (FRAMATOMEB), 
92 - Courbevoie (France)). Aug 1985. 14p. (CONF- 
850828—2). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE87750932. 

From 4. international seminar on assuring structural integrity 


of steel reactor pressure boundary components; Ispra, Varese, Italy 
(26 Aug 1985). 

The way followed in France for analyzing fast fracture re- 
sistance of PWR primary components is the one of a deterministic 
analysis with safety coefficients imposed in the fracture criteria. 
The study of margins towards fast fracture of the 900 MWe pro- 
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gram vessels undertaken in 1982 includes parametric evaluations of 
the influence of essential variables. It has stimulated further 
thoughts on the level of safety to fix in the analysis methodology, 
on the orientations for the choice of safety factors and on the 
manner to introduce them in the analysis. A first chapter tries to 
characterize the French approach in comparison to those of other 
countries. A second chapter examines the manner according to 
which safety factors can be introduced in the deterministic analysis. 
It presents the principle for a logical approach accounting for the 
interdependency of all factors and variables. It establishes criteria 
for the selection of defect kind and size for the computation. 


18326 (HEDL-SA—3494-FP) Hostile environments: 
Making a virtue of necessity. Evans, E.A.; Kintner, E.E. 
(Hanford Engineering Development Lab., Richland, WA 
(USA)). Jan 1986. Contract AC06-76FF02170. 12p. (CONF- 
8602113—1). NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File 
Number DE87005467. 

From International colloquim research and technology in en- 
vironmental extremes; Marseilles, France (25 Feb 1986). 

Exciting opportunities are found in environments almost in- 
comprehensibly, but not intolerably hostile. This paper reviews 
highlights of some of those encountered during TMI-2 core recov- 
ery efforts. Existing techniques were adapted and new ones invent- 
ed as necessary to define the hostile environment in the damaged 
reactor and to work in it. The author describes some of these de- 
velopments and the results of their application. 


18327 (INIS-mf—10290) Iodine release from UO/sub 2/ 
under steady-state and —- conditions. Final report. 
Kaspar, G.; Haas, W.; Bleier, A. (Kraftwerk Union A.G., 
Erlangen (Germany, FR). Apr 1983. 58p. (In German). 
NTIS (US Sales Only), PC A04/MF AOl. File Number 
DE87750819. 

The modelling of the transient behaviour of fuel rods re- 
quires the investigation of iodine and cesium release under transient 
conditions. The test program performed covers a temperature range 
from 900 to 1900/sup 0/C. The influence of temperature, time, 
burnup, sample position within the pellet, sample dimensions, and 
preceding exhalations on the release has been investigated. The ex- 
periments proved, that fission iodine and cesium in the UO/sub 2/ 
lattice behave like fission noble gases. The experiments were per- 
formed in vacuum. 


18328 (INIS-mf—10316) Investigations on failure evalua- 
tion at reactor componenis by means of holographic interfero- 
metry. Final report. Jueptner, W.; Fischer, B.; Kreitlow, H.; 
Geldmacher, J. (Bremer Inst. fuer Angewandte Strahltech- 
nik (Germany, F.R.)). May 1980. 120p. (In German). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE87750837. 

The use of the holographic phase-reference-mirror-method 
turned out to be the best measurement technique at non-vibration- 
isolated large objects. A deformation measurement at a large sized 
pressure vessel has been carried out at the HDR pressure vessel 
nozzle with regard to the experimental stress-analysis. To lay down 
fault qualification criteria, deformation fields of tensilte-test probes 
with different faults inside have been recorded. Finite-element-cal- 
culations were carried out for the deformation field at surfaces of 
probes. With 53 figs., 5 tabs. 


18329 (JAERI-M—86-038) BWR 200% recirculation 
pump suction line break LOCA tests, RUNs 942 and 943 at 
ROSA-III without HPCS. Effects of initial fluid conditions 
on LOCA. (Japan Atomic Energy Research Inst., Tokyo). 
Mar 1986. 298p. NTIS (US Sales Only), PC A13/MF A0Ol. 
File Number DE87701040. 

This report presents the experimental results of RUNs 942 
and 943 in ROSA-III program, which are 200% recirculation pump 
suction line break LOCA tests with assumption of HPCS failure. 
The ROSA-III test facility simulates a BWR system with volume 
scale of 1/424 and has four half-length electrically heated fuel bun- 
dles, two active recirculation loops, ECCS’s, and steam and feed- 
water systems. Effects of initial core void distribution and other 
fluid conditions on overall LOCA phenomena with special interest 
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on transient core cooling phenomena were investigated by compar- 
ing the present test results with those of RUN 926, a 200% suction 
line break test with standard initial fluid conditions. The initial core 
outlet quality was changed between 5% and 43%. As conclusions, 
(1) the initial lower core flow and higher void fraction affected sig- 
nificantly the core cooling conditions and resulted in earlier and 
higher PCT. (2) The lower plenum flashing temporarily contributed 
to cool down the core. (3) Flashing of remained hot water in the 
feedwater line affected slightly the pressure response and delayed 
the actuation of LPCI by 11 seconds. (4) The whole core was com- 
pletely cooled down within 104 seconds after the LPCI actuation in 
these large break tests. 


18330 (KFK—4073) Surface analytical investigations of 
the release behaviour of volatile fission products during simu- 
lated core meltdown accidents and of the reaction behaviour 
of iodine with silver surfaces. Moers, H. (Kernforschungs- 
zentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer 
Radiochemie; Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Projekt Nukleare Sicherheit; Karlsruhe 
Univ. (T.H.) (Germany, F.R.). Fakultaet fuer Chemie). Jul 
1986. 192p. (In German). NTIS (US Sales Only), PC A09/ 
MF AO1. File Number DE87750875. 

The report presents the results of the analysis of aerosol par- 
ticles formed in simulated laboratory scale core meltdown experi- 
ments. In addition the interaction of silver surfaces with gaseous 
molecular iodine and with iodide and molecular iodine in aqueous 
solution was investigated. The composition of the aerosol samples 
and the progress of the reactions mentioned were determined by 
use of surface analytical techniques (X-ray photoelectron spectros- 
copy, Auger electron spectroscopy, secondary ion mass spectrosco- 
py). The major information can be evaluated from X-ray photoelec- 
tron spectra which exhibit chemical shifts of the photoelectron lines 
which allowing a discrimination between different chemical species 
of the same element. The analyses showed that iodine is present in 
the aerosol particles mainly as caesium iodide and, to a smaller 
fraction, as silver iodide. During the adsorption of gaseous molecu- 
lar iodine at metallic silver surfaces a closed silver iodide overlayer 
is formed. In aqueous iodide solutions one observes chemisorption 
of the iodide anions up to a coverage of the metallic silver surface 
of about half a monolayer. Molecular iodine in aqueous solution is 
completely converted to silver iodide which covers the substrate ir- 
regularly. 


18331 (KFK—4078) Simulation of TRAN B experiments 
by alumina thermite melt injection (SIMBATH out-of-pile ex- 
periments, TRAN simulation B1/1, B1/3, B1/4). Peppler, 
W.; Will, H. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Reaktorentwicklung; Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Pro- 
jekt Schneller Brueter). Jul 1986. 64p. NTIS (US Sales 
Only), PC A04/MF A0O1. File Number DE87750879. 

The SIMBATH programme was initiated to investigate the 
physical phenomena of transient material movement and relocation 
during transient overpower (TOP) and loss of flow (LOF) driven 
TOP accidents in LMFBR’s. The energy release during the acci- 
dent is simulated out of pile by the reaction of a thermite mixture. 
Within the frame of comparing studies of the behaviour of fuel 
(UO/sub 2/) and the thermite melt (Al/sub 2/O/sub 3/+Fe) used, 
respectively, the TRAN B series was reproduced out of pile with 
this thermite. Special emphasis is given to the similarities and differ- 
ences in the freezing behaviour of these two materials. The test re- 
sults of the simulation experiments are analysed and reported. Addi- 
tionally the tests were recalculated with the code PLUGM. Simi- 
larity is found with respect to the freezing behaviour of these two 
materials. 


18332 (KFK—4107) Investigations on freezing processes 
of molten cores. Ohnemus, J. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Neutronen- 
physik und Reaktortechnik; Kernforschungszentrum Karls- 
ruhe G.m.b.H. (Germany, F.R.). Projekt Schneller Brueter; 


Karlsruhe Univ. (T.H.) (Germany, F.R.). Fakultaet fuer 
Maschinenbau). Aug 1986. 140p. (In German). NTIS (US 
Sales Only), PC A0O7/MF A0O1. File Number DE87750832. 

In reactor safety analysis of fast breeder reactors the freezing 
behaviour of molten core materials plays an important role. This, 
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and particularly the conditions under which stable crusts and melt- 
films exist were investigated in simulation experiments. Different 
structures (tubes, annuli, bundles) of stainless steel and quartz glass 
were used. The molten core was simulated by aluminum oxide and 
iron. In all experiments, including those with melting steel walls 
stable crusts were found and no intermixing of molten steel and 
streaming oxide was observed. The measured penetration depths 
and crust thicknesses were recalculated with a modified version of 
the code PLUGM. In most cases the agreement was good. 


18333 (KFK—4115) Reactor accident of Chernobyl. 
Measurements performed in the Karlsruhe Nuclear Research 
Center. Koenig, L. A.; Schuettelkopf, H.; Erat, S.; Fessler, 
H.; Hempelmann, S.; Maurer, K.; Pimpl, M.; Radziwill, A. 
(Renullstachtmageetven Karlsruhe G.m.b.H. (Germany, 
F.R.). Hauptabteilung Sicherheit). Aug 1986. 96p. (in 
German). NTIS (US Sales Only), PC A05/MF AOI. File 
Number DE87750833. 

The contamination, caused by the radioactivity released 
during the reactor accident of Chernobyl was measured in samples 
taken in the environment of the Karlsruhe Nuclear Research 
Center. The radioactivity was determined in air, fodder, milk, vege- 
tables, other plants, foodstuffs, soil, precipitations, drinking water, 
sludge and other samples. Results of measurements are reported 
which were received with considerably more than 1000 samples. 
The evaluation of the data will be presented in KfK 4140. 


18334 (NUREG—0781-Suppl.2) Safety evaluation report 
related to the operation of South Texas Project, Units 1 and 
2 (@ocket Nos. 50-498 and 50-499). (Nuclear Regulatory 
Commission, Washington, DC (USA). Office of Nuclear 
Reactor Regulation). Jan 1987. 178p. NTIS, PC A09/MF 
A01 - GPO. File Number T187900513. 

In April 1986 staff of the Nuclear Regulatory Commission 
issued its Safety Evaluation Report (NUREG-0781) regarding the 
application of Houston Lighting and Power Company (applicant 
and agent for the owners) for a license to operate South Texas 
Project, Units 1 and 2 (Docket Nos. 50-498 and 50-499). The facili- 
ty is located in Matagorda County, Texas, west of the Colorado 
River, 8 miles north-northwest of the town of Matagorda and about 
89 miles southwest of Houston. The first supplement to NUREG- 
0781 was issued in September 1986. This second supplement reports 
on the status of unresolved items in the Safety Evaluation Report 
and identifies certain additional items that have since been reviewed 
by the staff. 


18335 Se acheaaiee an Troceedings of the US 
Nuclear Regulatory Commission fourteenth water reactor 
safety information meeting: Volume 4, ECCS [Emergency 
Core Cooling Systems] rule revision, Integral systems testing, 
Separate effects/experiments and analyses, 2D/3D research. 
Weiss, A.J. (comp.). (Nuclear Regulatory Commission, 
Washington, DC (USA). Office of Nuclear Regulatory Re- 
search; Brookhaven National Lab., Upton, NY (USA)). Feb 
1987. 522p. (CONF-8610135—Vol.4). NTIS, PC A22/MF 
AO1 - GPO. File Number T187005723. 

From 14. water reactor safety information meeting; Gaithers- 
burg, MD, USA (27 Oct 1986). 

This six-volume report contains 156 papers out of the 175 
that were presented at the Fourteenth Water Reactor Safety Infor- 
mation Meeting held at the National Bureau of Standards, Gaithers- 
burg, Maryland, during the week of October 27-31, 1986. The 
papers are printed in the order of their presentation in each session 
and describe progress and results of programs in nuclear safety re- 
search conducted in this country and abroad. Foreign participation 
in the meeting included thirty-four different papers presented by re- 
searchers from Canada, Czechoslovakia, Finland, Germany, Italy, 
Japan, Mexico, Spain, Sweden, Switzerland and the United King- 
dom. The titles of the papers and the names of the authors have 
been updated and may differ from those that appeared in the final 
program of the meeting. 
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18336 (NUREG/CP—0082-Vol.5) Proceedings of the US 
Nuclear Regulatory Commission fourteenth water reactor 
safety information meeting: Volume 5, Nuclear plant analyzer 
and code development, International Code Assessment Pro- 
gram, Industry safety research. Weiss, A.J. (comp.). (Nucle- 
ar Regulatory Commission, Washington, DC (USA). Office 
of Nuclear — Research; Brookhaven National 
Lab., Upton, NY (USA)). Feb 1987. 586p. (CONF- 
8610135—Vol. 5). NTIS, PC A25/MF A0Ol - GPO. File 
Number TI87005724. 

From 14. water reactor safety information meeting; Gaithers- 
burg, MD, USA (27 Oct 1986). 

This six-volume report contains 156 papers out of the 175 
that were presented at the Fourteenth Water Reactor Safety Infor- 
mation Meeting held at the National Bureau of Standards, Gaithers- 
burg, Maryland, during the week of October 27-31, 1986. The 
papers are printed in the order of their presentation in each session 
and describe progress and results of programs in nuclear safety re- 
search conducted in this country and abroad. Foreign participation 
in the meeting included thirty-four different papers presented by re- 
searchers from Canada, Czechoslovakia, Finland, Germany, Italy, 
- Japan, Mexico, Spain, Sweden, Switzerland and the United King- 
dom. The titles of the papers and the names of the authors have 
been updated and may differ from those that appeared in the final 
program of the meeting. 


18337 (NUREG/CR—4550-Vol.4) Analysis of core 
damage frequency from internal events: Peach Bottom, Unit 
2. Kolaczkowski, A.M.; Lambright, J.A.; Ferrell, W.L.; 
Cathey, N.G.; Najafi, B.; Harper, F.T. (Sandia National 
Labs., Albuquerque, NM (USA); Nuclear Regulatory Com- 
mission, Washington, DC (USA). Div. of Reactor Systems 
Safety). Oct 1986. Contract AC04-76DP00789. 663p. 
(SAND—86-2084). NTIS, PC A99/MF A0Ol1 - GPO. File 
Number T1I87005450. 

This document contains the internal event initiated accident 
sequence analyses for Peach Bottom, Unit 2; one of the reference 
plants being examined as part of the NUREG-1150 effort by the 
Nuclear Regulatory Commission. NUREG-1150 will document the 
risk of a selected group of nuclear power plants. As part of that 
work, this report contains the overall core damage frequency esti- 
mate for Peach Bottom, Unit 2, and the accompanying plant 
damage state frequencies. Sensitivity and uncertainty analyses pro- 
vided additional insights regarding the dominant contributors to the 
Peach Bottom core damage frequency estimate. The mean core 
damage frequency at Peach Bottom was calculated to be 8.2E-6. 
Station blackout type accidents (loss of all ac power) were found to 
dominate the overall results. Anticipated Transient Without Scram 
accidents were also found to be non-negligible contributors. The 
numerical results are largely driven by common mode failure prob- 
ability estimates and to some extent, human error. Because of signif- 
icant data and analysis uncertainties in these two areas (important, 
for instance, to the most dominant scenario in this study), it is rec- 
ommended that the results of the uncertainty and sensitivity analy- 


ses be considered before any actions are taken based on this analy- 
sis. 


18338 (NUREG/CR—4689) Thermal-hydraulic and char- 
acteristic models for packed debris beds. Mueller, G.E.; 
Sozer, A. (Oak Ridge National Lab., TN (USA); Nuclear 
Regulatory Commission, Washington, DC (USA). Office of 
Nuclear Regulatory Research). Dec 1986. Contract ACO05- 
840R21400. 105p. (ORNL/TM—10117). NTIS, PC A06/ 
MF AO1 - GPO. File Number T187003500. 

APRIL is a mechanistic core-wide meltdown and debris re- 
location computer code for Boiling Water Reactor (BWR) severe 
accident analyses. The capabilities of the code continue to be in- 
creased by the improvement of existing models. This report con- 
tains information on theory and models for degraded core packed 
debris beds. The models, when incorporated into APRIL, will pro- 
vide new and improved capabilities in predicting BWR debris bed 
coolability characteristics. These models will allow for a more 
mechanistic treatment in calculating temperatures in the fluid and 
solid phases in the debris bed, in determining debris bed dryout, 
debris bed quenching from either top-flooding or bottom-flooding, 
single and two-phase pressure drops across the debris bed, debris 
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bed porosity, and in finding the minimum fluidization mass velocity. 
The inclusion of these models in a debris bed computer module will 
permit a more accurate prediction of the coolability characteristics 
of the debris bed and therefore reduce some of the uncertainties in 
assessing the severe accident characteristics for BWR application. 
Some of the debris bed theoretical models have been used to devel- 
op a FORTRAN 77 subroutine module called DEBRIS. DEBRIS 
is a driver program that calls other subroutines to analyze the ther- 
mal characteristics of a packed debris bed. Fortran 77 listings of 
each subroutine are provided in the appendix. 


18339 (NUREG/CR--4789) The simulation of pri dagge 0M 
draulic phenomena in a pressurized water reactor primary 
loop. Popp, M. (Maryland Univ., Colle _ Park (USA). 
Dept. of Physics and Astronomy; Nuclear gulatory Com- 
mission, Washington, DC (USA). Div. of Reactor Systems 
Safety). Jan 1987. 278p. NTIS, PC A13/MF A011 - GPO. 
File Number TI87900508. 

Several important fluid flow and heat transfer phenomena es- 
sential to nuclear power reactor safety were investigated. Scaling 
and modeling laws for pressurized water reactors are reviewed and 
a new scaling approach focusing on the overall loop behavior is 
presented. Scaling criteria for one- and two-phase natural circula- 
tion are developed, as well as a simplified model describing the first 
phase of a small break loss of coolant accident. Reactor vessel vent 
valve effects are included in the analysis of steady one-phase natu- 
ral circulation flow. Two new dimensionless numbers, which 
uniquely describe one-phase flow in natural circulation loops, were 
deduced and are discussed. A scaled model of the primary loop of 
a typical Babcock and Wilcox reactor was designed, built, and 
tested. The particular prototype modeled was the TMI unit 2 reac- 
tor. The electrically heated, stainless steel model operates at a maxi- 
mum pressure of 300 psig and has a maximum heat input of 188 
kW. The model is about 4 times smaller in height than the proto- 
type reactor, with a nominal volume scale of 1:500. Experiments 
were conducted establishing subcooled natural circulation in the 


model loop. Both steady flow and power transients were investigat- 
ed. 


(NUREG/CR—4802) An evaluation of TRAC- 
PF1/MOD1 computer code performance during posttest sim- 
ulations of Semiscale MOD-2C feedwater line break tran- 
sients. Hall, D.G.: Watkins, J.C. (EG and G Idaho, Inc., 
Idaho Falls (USA); Nuclear Regulatory Commission, Wash- 
ington, DC (USA). Div. of Accident Evaluation). Jan 1987. 
Contract AC07-761D01570. 109p. (EGG—2486). NTIS, PC 
E06/MF A0O1 - GPO. File Number T187006042. 

Includes 1 sheet of 48x reduction microfiche. 

This report documents an evaluation of the TRAC-PF1/ 
MOD! reactor safety analysis computer code during computer sim- 
ulations of feedwater line break transients. The experimental data 
base for the evaluation included the results of three bottom feed- 
water line break tests performed in the Semiscale Mod-2C test facil- 
ity. The tests modeled 14.3% (S-FS-7), 50% (S-FS-11), and 100% 
(S-FS-6B) breaks. The test facility and the TRAC-PF1/MOD1 
model used in the calculations are described. Evaluations of the ac- 
curacy of the calculations are presented in the form of comparisons 
of measured and calculated histories of selected parameters associ- 
ated with the primary and secondary systems. In addition to evalu- 
ating the accuracy of the code calculations, the computational per- 
formance of the code during the simulations was assessed. A con- 
clusion was reached that the code is capable of making feedwater 
line break transient calculations efficiently, but there is room for 
significant improvements in the simulations that were performed. 
Recommendations are made for follow-on investigations to deter- 
mine how to improve future feedwater line break calculations and 
for code improvements to make the code easier to use. 


18341 (ORNL—-6232) Transport of breeder reactor-fire- 
generated sodium oxide aerosols for building-wake-dominated 
meteorology. Fields, D.E.; Cooper, A.C.; Miller, C.W. (Oak 
Ridge National Lab., TN (USA)). Feb 1987. Contract 
AC05-840R21400. . NTIS MF A01; 2; GPO Dep. File 
Number DE87005726. 

This report describes the methodology used and results ob- 
tained in efforts to estimate the sodium aerosol concentrations at air 





intake ports of a liquid-metal cooled, fast-breeder nuclear reactor. 
An earlier version of this methodology has been previously dis- 
cussed (Fields and Miller, 1985). A range of wind speeds from 2 to 
10 m/s is assumed, and an effort is made to include building wake 
effects which, in many cases, dominate the dispersal of aerosols 
near buildings. For relatively small release rates, on the order of 1 
to 10 kg/s, the plume rise is small and estimates of aerosol concen- 
trations are derived using the methodology of Wilson and Britter 
(1982), which describes releases from surface vents. For release 
rates on the order of 100 kg/s much higher release velocities are 
expected, and plume rise is considered. An effective increase in re- 
lease height is computed using the Split-H methodology with a par- 
ameterization suggested by Ramsdell (1983), and the release source 
strength is transformed to rooftop level. Evaluation of the acute re- 
lease aerosol concentration is then based on the methodology for 
releases from a surface release of this transformed source strength. 
For a horizontal release, a methodology is developed to chart the 
plume path as a function of release and site meteorology param- 
eters. Results described herein must be regarded as maximum aero- 
sol concentrations, based on models derived from generic wind 
tunnel studies. More accurate and site-specific results may be ob- 
tained through wind tunnel simulations and through simulating 
emissions from release points other than those assumed here. 


18342 (PB—87-125266/XAB) Natural convection charac- 
teristics of poo! penetration into a melting miscible substrate. 
Final report. Epstein, M.; Grolmes, M.A. (Fauske and Asso- 
ciates, Inc., Burr Ridge, IL (USA)). Jul 1984. 53p. (FAI— 
84/37). NTIS, PC A04/MF AO1. 

The objective of the research program is the identification 
and elucidation of the mechanism by which a warm liquid pool 
penetrates an underlying meltable solid of less-dense material, for 
the case where the molten phase of the solid and pool liquid are 
mutually miscible. Melting of this type is of interest in the design of 
post-accident core-retention systems for nuclear reactors. An at- 
tempt was made to reproduce the previous experimental results for 
salt-solution-pool penetration into polyethylene glycol (PEG). It 
was found that the unconventional melting trends reported previ- 
ously could be eliminated if careful control of the initial PEG tem- 
perature is maintained. The new experimental data is shown to be 
consistent with the notion that the melting of PEG by an overlying 
pool of heavier salt solution is controlled by the flow of melt fluid 
within the boundary layer that clings to the substrate surface. Addi- 
tional experiments seem to support the conclusion for other pool- 
substrate material pairs as well. 


18343 (ZfK—568, pp 252-271) Modern methods to im- 
prove the accuracy in fast neutron dosimetry. Baers, B.; Kar- 
nani, H.; Seren, T. (Valtion Teknillinen Tutkimuskeskus, 
Espoo, Finland). Oct 1985. NTIS (US Sales Only), PC 
Al7/MF AOl. File Number DE87701243. (CONF- 
8504205—). 

From IAEA/NPPCI specialists meeting on new instrumen- 
tation of water cooled reactors; Dresden, German D.R. (23 Apr 
1985). 

, In order to improve the quality of fast neutron dose esti- 
mates at the reactor pressure vessel (PV) some modern methods are 
presented. In addition to basic principles, some error reduction pro- 
cedures are also presented based on the combined use of relative 
measurements, direct sample taking from the pressure vessel and 
the use of iron and niobium as dosimeters. The influence of large 
systematic errors could be significantly reduced by carrying out rel- 
ative measurements. This report also presents the successful use of 
niobium as a dosimeter by destructive treatment of PV samples. 23 
refs, 4 figs, 3 tabs. 


18344 (Zf{K—568, pp 223-232) Investigations on the load 
of the containment of a nuclear power station with light-water 
reactor under conditions of LOCA. Adam, E.; Lippmann, W. 
(Technische Univ., Dresden, German Democratic Repub- 
lic). Oct 1985. NTIS (US Sales Only), PC A17/MF AO1. 
File Number DE87701243. (CONF-8504205—). 

From IAEA/NPPCI specialists meeting on new instrumen- 
tation of water cooled reactors; Dresden, German D.R. (23 Apr 
1985). 


The exact knowledge of loads to be expected for the con- 
tainment of a nuclear power station during a LOCA will allow a 
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costoptimum design at guaranteed safety characteristics. At the 
Dresden University of Technology, tests have been carried out and 
computer programmes established concerning these problems. Par- 
ticular attention is directed on the development and application of 
special thermal current probes for executing the tests. Four differ- 
ent designs of thermal current probes will be presented. 7 refs, 11 
figs. 


18345 TMI-2 building elevator shaft and pit de- 
contamination. Bengel, T.G. (Bechtel, omg PA). 
Transactions of the American Nuclear Society; 53: 493- 
494(1986). (CONF-861102—). 

From American Nuclear Society and Atomic Industrial 
Forum joint meeting; Washington, DC, USA (16 Nov 1986). 

Decontamination of the elevator pit and shaft in the auxiliary 
building at Three Mile Island Unit 2 (TMI-2) was performed to 
remove high radiation and contamination levels which prevented 
personnel from utilizing the elevator. The radiation and contamina- 
tion levels in the TMI-2 auxiliary building elevator shaft have been 
reduced to the point where plant personnel are again permitted to 
ride in the elevator without a radiation work permit, with the ex- 
ception of access to the 281-ft (basement) level. Based on the de- 
classification and expanded use of the elevator, the task goal has 
been met. The tax expended 16.16 man-rem and 621 man-hours. 
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REFER ALSO TO CITATION(S) 18396 


18346 Energy storage technology. Swisher, J.H.; Reeves, 
R.R. (U.S. Dept. of Energy, Washington, DC). pp 120-132 
of Handbook of energy systems engineering: Production 
and utilization. Wilbur, L.C. New York, NY; John Wiley 
and Sons Inc. (1985). 

Energy storage can assist in reducing the use of petroleum 
fuels in a number of ways. Enhanced use of solar and wind energy 
becomes possible because storage permits continuous output from 
these intermittent sources. Waste heat from industrial processes can 
be recovered, stored, and reused to improve overall process effi- 
ciency. Electric utilities can make greater use of nuclear and coal- 
fired base-load plants if storage is used instead of inefficient peaking 
turbines, which burn oil or natural gas. Another important possibili- 
ty for using efficient base-load power is to charge batteries in elec- 
tric vehicles. All of these storage options can assist in reducing oil 
imports and increasing energy self-sufficiency in the United States. 
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18347 (CONF-860825—1) Advances in flywheel technolo- 

gy for space power applications. Olszewski, M.; O’Kain, 
D. U. (Oak Ridge National Lab., TN (USA)). 1986. Contract 
AC05-840R21400. 7p. NTIS, PC A0O2. File Number 
DE87004622. 

From Conference on thermal energy storage technology and 
transport; San Diego, CA, USA (25 Aug 1986). 

The Enrichment Technology Applications Center (ETAC) 
was created to utilize unique enrichment program-based expertise 
and facilities for applications in other government programs and 
emerging technologies of national interest. Research and develop- 
ment activities are focused on high-performance flywheel energy 
storage systems, and early testing has demonstrated high speed ca- 
pability using carbon composite flywheel rims. A burst speed of 
1405 m/s was achieved with a 7.28 MJ early flywheel demonstra- 
tion unit. The specific energy of the rim in this demonstration unit 
was 878 kJ/kg (244 Wh/kg). Prior to this, flywheel rims had only 
attained burst speeds of 1000 m/s with specific energy levels on the 
order of 105 Wh/kg. The Flywheel Energy Storage Program is 
aimed at developing a high-performance flywheel energy storage 
module with a total stored energy of one gigajoule; anticipated op- 
erating speed is in the range of 1100 to 1200 m/s. 
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REFER ALSO TO CITATION(S) 18419, 18420, 18443, 18477 


18348 (DOE/CE/15195—TS8) Apparatus for construction 
of large underground thermal energy storage reservoirs: Sev- 
enth quarterly progress report, 9/11 to 12/11, 1986. Cleary, 
J.M. (Cleary (James M.), Falmouth, MA ‘(USA)). 1987. 
Contract FG01-85CE15195. 4p. NTIS, PC A02/MF A011; 1; 
GPO Dep. File Number DE87004582. 


In this quarter, the apparatus was operated to construct in- 
jection wells, to slot these wells with a jetting tool, and to create 
horizontal fractures by slurry injection. The fractures were guided 
by the slots, joining several wells. Slurry could then be pumped 
from one well to another. A caliper was developed to measure slot 
diameters. The equipment was moved to a new test site, a farm 
with a more suitable sedimentary section for tests than the previous 
location. The upper 5 m of sediments are silt with a few thin sand 
stringers. 


18349 (ORNL/TM—10247) Thermal energy storage: 
Technical progress report, April 1985-March 1986. Martin, 
J.F. (Oak Ridge National ak. TN (USA)). Feb 1987. Con- 
tract AC05-840R21400. 63p. NTIS, PC A04/MF AOI; 1; 
GPO Dep. File Number DE87005729. 


Progress in the development of Thermal Energy Storage 
(TES) technology under the Oak Ridge National Laboratory TES 
Program for the period April 1985-March 1986 is reported. Pro- 
gram goals and project structure are presented. Each of the 
projects active during this report period is discussed, and technolo- 
gy transfer activities are also reported. 


2509 Batteries 


18350 (CONF-861068—14) Morphological changes in the 
sulfur electrode of lifecycle-tested Na/S cells. Smaga, J.A. 
(Argonne National Lab., IL (USA)). 1986. Contract W- 
31109-ENG-38. 12p. NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE87004961. 

From Electrochemical Society fall meeting; San Diego, CA, 
USA (19 Oct 1986). 

Morphological studies of the sulfur electrode have provided 
important insights into the factors that influence the performance of 
Na/S cells. The observed compositional gradients indicate that mul- 
tiple reaction fronts arise within the electrode during cycling 
through the two-liquid compositional range. Present models pre- 
dicting this behavior inadequately describe the location of these 
fronts. The pattern of changes in Na and S distribution is repeated 
with each charge-discharge cycle; however, the morphology is pro- 
gressively altered by corrosion products, especially the migratory 
compounds of NaAIS2 and NaCrS:. As a result of a cycle-depend- 
ent transport mechanism, the latter compound becomes concentrat- 
ed in the electrode adjacent to the electrolyte. Cells that fail be- 
cause of electrolyte fractures form solid sodium polysulfides within 
the sulfur electrode. On occasion, the uncontrolled growth of solid 
phases undermines the integrity of the container. 


18351 (CONF-861068—18) Low-resistivity glass electro- 
lytes for sodium/sulfur cells. Bloom, I.; Smaga, J.A.; Nelson, 
P.A.; Roche, M.F. (Argonne National Lab., IL (USA)). 
1986. Contract W-31109-ENG-38. 3p. NTIS, PC A02. File 
Number DE87004839. 

From Electrochemical Society fall meeting; San Diego, CA, 
USA (19 Oct 1986). 

Twenty-three novel glasses spanning the quaternary soda-zir- 
conia-alumina-silica system were prepared and then characterized 
by their ionic resistivities, activation energies for conduction, and 
glass transition temperatures. Based on these results, an Argonne 
glass electrolyte with a composition (in mol%) of 42 NasO, 8 
AkOs, 5 ZrOz, and 45 SiOz has been selected for testing in sodium/ 
sulfur cells. 
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18352 (EPRI-AP—5018) Development of the zinc chlo- 
ride battery for utility applications. Final report. (Energy 
Development Associates, Greensboro, NC (USA); Electric 
Power Research Inst., Palo Alto, CA (USA)). Jan 1987. 
165p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T187920250. 

This document is the final report for a program to develop 
the zinc-chloride energy storage system for utility load-leveling ap- 
plications. The program, spanning the past 12 years, has resulted in 
an extremely satisfactory technical outcome - the successful manu- 
facture and test of a 125-kW/400-kWh production prototype 
module. All performance goals established for this unit were rou- 
tinely exceeded, reliability was also exceptional for this first of a 
kind system. The program to-date has established the zinc-chloride 
system, with chlorine stored safely as chlorine hydrate, as an excel- 
lent battery option for energy storage that is 5 or more years ahead 
of other advanced battery competitors. A 2-MW production design, 
based on multiples of the 125-kW module, has been completed and 
awaits fabrication and demonstration. The zinc-chloride program 
has been shelved until such time as there is a renewal of interest in 
this energy storage option by the Utility Industry. 


(PB—87-126280/XAB) Novel chelating solvent for 
nonaqueous rechargeable cells. Final report, 1 February-31 
July 1984. Foos, J.S.; Rembetsy, L.M. (EIC Labs., Inc., 
a MA (USA)). Jul 1984. 2ip. NTIS, PC A02/MF 
AOl. 

It was proposed that a particular chelating ether could be 
uniquely useful in ether-based Li secondary cells. This ether would 
be an alternative to dimethoxyethane (DME), which has found lim- 
ited usefulness in cells. This new ether was obtained 
through synthesis and purified to a high level of purity. The addi- 
tion of the ether to 2-MeTHF/LiAsF6 electrolytes gave significant 
increase in conductivity with minimal loss in Li cycling efficiency. 
DME was also found to perform surprisingly well in the analogous 
tests though not as well as the new chelating ether. A problem with 
DME is that it readily forms insoluble solvates. On the other hand, 
relatively small amounts of DME give great enhancement in con- 
ductivity. It is concluded that both ethers offer the possibility of 


improved electrolytes for Li secondary cells and deserve further in- 
vestigation. 


18354 (PNL-SA—14579) Sodium sulfur battery: An over- 
view. Sen, R.K.; Landgrebe, A.L. (Pacific Northwest Lab., 
Washington, DC (USA)). Jan 1987. Contract AC06- 
76RL01830. 10p. (CONF-8610232—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87004920. 

From Symposium on sodium sulfur batteries; San Diego, 
CA, USA (16 Oct 1986). 

High theoretical specific energy values are expected from 
batteries with low equivalent weight reactants and large electrone- 
gativity differences. Alkali metals, acting as the negative electrode, 
and the chalcogenides as the positive electrode, potentially could 
produce a battery with high specific energy density. Weber and 
Kummer demonstrated such a battery using sodium and sulfur as 
the two electrode materials. The key to the development of this 
battery was the discovery that solid electrolytes such as beta-alumi- 
na conducts sodium ions efficiently. Since then other glassy materi- 
als have been shown to be adequate conductors of sodium ions as 
well. Based on these two types of electrolytes, three approaches to 
the design of the sodium/sulfur battery have evolved. This paper 
provides a brief overview of these design approaches. 


18355 (UCRL—95923) Aluminum-air battery crystallizer. 
Maimoni, A. (Lawrence Livermore National Lab., CA 
(USA)). 23 Jan 1987. Contract W-7405-ENG-48. 24p. 
(CONF-870323—3). NTIS, PC A02/MF AO1; 1; GPO Dep. 
File Number DE87005839. 

From American Institute of Chemical Engineers spring na- 
tional meeting; Houston, TX, USA (29 Mar 1987). 

A prototype crystallizer system for the aluminum-air battery 
operated reliably through simulated startup and shutdown cycles 
and met its design objectives. The crystallizer system allows for 
crystallization and removal of the aluminium hydroxide reaction 
product; it is required to allow steady-state and long-term operation 
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of the aluminum-air battery. The system has to minimize volume 
and maintain low turbulence and shear to minimize secondary nu- 
cleation and energy consumption while enhancing agglomeration. 
A lamella crystallizer satisfies system constraints. 
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REFER ALSO TO CITATION(S) 18369, 18382 


18356 (CONF-8611118—1) Generating sector specific re- 
gional forecasts for nationwide energy assessments. Hanson, 
D.A.; Boyd, G.A.; South, D.W.; Browdy, M.; McDonald, 
J.F. (Ar Der National Lab., IL (USA); Illinois Univ., Chi- 
cago (USA t. of Economics). 1986. Contract W-31109- 
ENG-38. spe NTIS, PC A03/MF AOI; 1; GPO Dep. File 
Number DE87004693. 

From 33. North American meetings of the Regional Science 
Association; Columbus, OH, USA (14 Nov 1986). 

A system is described for preparing sector specific regional 
activity projections and emission projections of SO2., NO/sub x/ 
and volatile organic compounds (VOC’s). A brief overview of this 
system is given. However, the focus of this paper is on the ap- 
proach used to regionalize key variables that are important for en- 
vironmental and energy assessments. A methodology is presented 
which provides statistical tests and backcasting results regarding 
the performance of the algorithm, Argonne Regionalization Activi- 
ty Module (ARAM). 


18357 (NP—7751376) Energy and the environment. Fun- 
damentals for the development of local and regional energy 
supply concepts. Friedrich, R.; Mueller, T.; Wartmann, R. 
(Stuttgart Univ. (Germany, F.R.). Inst. fuer Kernenergetik 
und Energiesysteme). May 1985. 123p. (In German). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE87751376. 

This report contains approaches and proposals relating to the 
problem of further developing the energy supply in the region of 
Bodensee-Oberschwaben. This is done to give those persons making 
decisions and also consumers some specific help to support them in 
their decisions and to show them which options are available to 
ensure the supply and which advantages and disadvantages these 
options have. In addition to the possibilities of energy supply, possi- 
bilities of saving energy are also investigated. The calculation of the 
effects of the emissions caused by the various options is empha- 
sized. In detail, this report is structured as follows: Chapter 2 refers 
to the present energy consumption (reference year is 1982); in chap- 
ter 3 the sections and energy sources of the possible development 
during the next 10 years are separately determined and presented. 
Basing on this, in chapter 4 the present and anticipated future emis- 
sions of hazardous substances in the regions covered by the investi- 
gations are derived. Chapter 5 shows the possibilities of using the 
various systems of energy supply and energy saving in the region. 
In chapter 6, the authors determine which systems fulfill the 
energy-political goals of ‘supply safety’, ‘rational use of energy’, and 
‘being non-damaging to the environment’ better than fuel-oil-heat- 
ing systems which are taken as the standard. Chapter 7, finally, 
summarizes the results of the chapters 5 and 6. 


18358 (NP—7751463) Energy balances 1973-1983. (Sta- 
tistisches Landesamt Baden-Wuerttemberg, Stuttgart (Ger- 
many, F.R.)). 1985. 82p. (In German). NTIS (US Sales 
Only), PC A05/MF A0O1. File Number DE87751463. 

Energy balances wich mainly outline the existence and appli- 
cation of energy resources in a national economy, have been in the 
center of interests especially since the first petroleum price crisis of 
1973. This publication contains the energy balances of Baden 
Wuerttemberg for 1982 and 1983 calculated in accordance with the 
uniform balancing rules of the Federal Government and the States 
and the balances for the years 1973-1981 which have been recalcu- 
lated according to these rules. 
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18359 (ORNL—5947, pp 37-63) Regional and urban 
studies section. Davis, R.M. Jun 1983. NTIS, PC A09/MF 
A01. File Number DE83015056. 

In Energy division: Annual progress report for period 
ending September 30, 1982. 

The principal objective of the Regional and Urban Studies 
(RUS) Section is to analyze alternative energy policies and techno- 
logical options, primarily among regional and urban systems. The 
programs are designed around four related themes: (1) social analy- 
sis and assessments, (2) resource analysis and mineral assessments, 
(3) transportation energy use, and (4) emergency planning. Social 
analysis and resource assessments are conducted to analyze the so- 
cietal impacts of energy technologies and energy resource develop- 
ment. In the energy use analysis programs, analytical and experi- 
mental studies are combined to assess the demand and fuel conser- 
vation potential in different modes of transportation. The purpose 
of the emergency planning programs is to develop and assess the 
feasibility of various options for responding to energy shortages and 
civil defense preparedness. Accomplishments in each of these pro- 
grams are discussed. 


18360 (ORNL—5947, pp 87-104) Data and analysis sec- 
tion. Loebl, A.S.; Barnes, R.W.; Berry, L.G.; Cantor, S.; 
Cohn, S.M.; Dailey, G.A.; D.M.; Goeltz, R.T.; 
Hadder, G.R.; Halbert, E.C.; Hamblin, D.M. Jun 1983. 
NTIS, PC A09/MF A01. File Number DE83015056. 

In Energy division: Annual progress report for period 
ending September 30, 15982. 

Work conducted in FY 1982 included evaluation of existing 
energy data systems and models, formulation of specifications for 
data systems, and construction and improvement of models. Basic 
research to develop concepts and procedures appropriate for these 
tasks was also performed. The results of such research helped pre- 
pare for increased effectiveness in efforts to develop and improve 
the collection accessibility, and use of data. The progress during 
FY 1982 represents the work of the three groups; the Evaluation 
Group, The Data Methods Group, and the Systems Analysis 
Group. In FY 1982, the Evaluation Group continued its analysis of 
government and utility energy conservation program impacts. The 
Systems Analysis Group worked to improve and document the 
ORNL engineering-economic models for the residential, commer- 
cial, and industrial sectors. Progress in the Data Methods Group, 
included the continued formulation and codification of methods, 
procedures, and concepts for evaluating energy data and the deter- 
mination of requirements for energy data. 


18361 (ORNL—5947, pp 133-145) Integrated programs. 
Wilbanks, T.J. Jun 1983. NTIS, PC A09/MF AOl1. File 
Number DE83015056. 

In Energy division: Annual progress report for period 
ending September 30, 1982. 

During FY 1982, the Integrated Programs area continued its 
evolution as a flexible structure for coordinating complex multidis- 
ciplinary programs and undertaking special studies related planning 
and program development. When the year began, the following 
three programs were operating: (1) Regional Integrated Analysis; 
(2) Conservation and Renewable Energy Studies; (3) Emergency 
Preparedness Studies. Research and assessment activities related to 
these programs are described. 


18362 (RISO-M—2611) LINRAT - an energy rationing 
model for Denmark. Munksgaard Pedersen, J. (Risoe Nation- 
al Lab., Roskilde (Denmark)). Aug 1986. 314p. (In Danish). 
NTIS (US Sales Only), PC Al4/MF AOl1. File Number 
DE87751067. 

The main aim of the thesis is to analyse the possibilities for 
an optimal allocation of scare energy resources in the event of a 
short-term reduction in oil supply. For that purpose an energy ra- 
tioning model - LINRAT - has been developed. LINRAT is an 
input-output model in which the aggregated employment in the 
economy is maximised under given constraints by the method of 
linear programming. The constraints in the model are incorporated 
in four modules: an input-output, refinery, substitution, and energy- 
rationing module. The official Danish input-output tables and 
energy matrices are used as main sources for data information. 
LINRAT comprises 14 non-energy sectors, 3 energy conversion 
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sectors and 8 energy products. Two scenarios are presented in the 
report: the undisturbed economy, and the crisis scenario. Given a 
realistic mix of policy instruments, the crisis scenario reflects the 
consequences of a 20% reduction in the import of heavy crude oil 
and refined products. The partial influence of the size and quality 
of the oil disruption is investigated. Further investigations concern 
the effects of: cracking flexibility, energy saving, energy substitu- 
tion, restrictions on private consumption and a proportional ration- 
ing scheme. 


2902 Economics And Sociology 


REFER ALSO TO CITATION(S) 17803, 17980, 18002, 18023, 18356, 18359, 
18360, 18401, 18475, 18476, 19057, 19817, 19823, 19826, 19829, 19838, 19839, 
19840 


18363 (CONF-861158—2) Specification of fuel share 
models. Reister, D.B. (Oak Ridge National Lab., TN 
(USA)). 1986. Contract AC05-840R21400. 10p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87005508. 

From 8. North American International Association of 
Energy Economists conference: changing world energy economy; 
Cambridge, MA, USA (19 Nov 1986). 

Suppose that there are several options that can provide the 
same energy service. Since the options are perfect substitutes, the 
isoquants are straight lines. A fuel share model forecasts the market 
share for each option. If a cost function is used to forecast fuel 
shares, the isoquants will not be straight lines and will exhibit a di- 
minishing marginal rate of technical substitution. However, the iso- 
quants approach straight lines for options with a high elasticity of 
substitution. Fuel share models can have high elasticity. For the 
case of cost minimization, the elasticity is infinite. A translog cost 
function with a high elasticity has a small domain. Consequently, an 
econometric analysis using a translog fuel share model may result in 
a lower estimate of elasticity than an analysis using another specifi- 
cation. 


18364 (CONF-8611118—2) Energy and the macroecon- 
- Capital spending after an energy cost shock. Santini, 

DJ. ng ops National Lab., IL (USA)). Nov 1986. Con- 
tract W-31109-ENG-38. 53p. NTIS, PC A04/MF AOI; 1; 
GPO Dep. File Number DE87004753. 

From 33. North American meetings of the Regional Science 
Association; Columbus, OH, USA (14 Nov 1986). 

A two region, three period model of the process of capital- 
energy substitution in response to an energy price shock is con- 
structed. The model predicts that statistical analyses done in cross- 
section will correctly estimate that energy and capital are substi- 
tutes, while those done in time series will incorrectly estimate that 
capital and energy are complements. The model uses a derivative 
putty-clay formulation to show how thermodynamic-efficiency-en- 
hancing capital-for-energy substituting innovation will occur after 
an energy price shock in conjunction with a temporary decline in 
capital spending. The greater the aggregate increase in thermody- 
namic efficiency of the capital stock, the greater the predicted de- 
cline and duration of depressed capital spending. US evidence from 
the early 1800s to the present is reviewed, showing that the greatest 
improvements in thermodynamic efficiency of US vehicles started 
just before and occurred during US depressions, consistent with the 
model's prediction. 


2903 Environment, Health, And Safety 


ER ALSO TO CITATION(S) 17745, 18094, 18182, 18356, 18369, 19073, 
19098, 19108, 19125, 19126, 19127, 19191, 19236, 19840 


18365 ee ee Hazardous Waste Minimiza- 
tion Program, Oak Ridge National Laboratory. Barkenus, 
B.D.; Turner, V.L. (Oak Ridge National Lab., TN (USA)). 
Jan 1987. Contract AC05-840R21400. 34p. NTIS, PC A03/ 
MF AO; 1; GPO Dep. File Number DE8700601 1. 

This document i is prepared in response to the requirement of 
the Solid Waste Disposal Act, as amended by the Resource Conser- 
vation and Recovery Act of 1976 and the Hazardous and Solid 
Waste amendments of 1984. It presents a plan reflecting the com- 
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mitment of ORNL management to the reduction of hazardous 
waste generation and minimization of generated waste to reduce 
impacts on human health and the environment. Economically prac- 
ticable waste reduction/minimization techniques including waste 
abatement; recycling; good housekeeping; and in-plant treatment 
are discussed. Methods used to promote awareness and recognition 
of the waste minimization effort are also discussed. 


18366 A computer aid for risk and other policy analysis. 
Herrion, M.; Morgan, M.G. (Carnegie-Mellon Univ., Pitts- 
burgh, PA). Risk Analysis; 5: No. 3, 195-208(Sep 1985). 

The use of appropriately designed computer aids for policy 
could improve the standards of risk analysis and other quantitative 
policy analysis in several important ways. They could make it 
easier to treat uncertainties more thoroughly and systematically 
than is now typical. To do this, they should provide a broad varie- 
ty of techniques for representing uncertain quantities as ranges of 
alternative values or as probability distributions, for propagating 
uncertainties through a model, for analyzing and comparing the im- 
pacts of different sources of uncertainty, and for displaying results 
in various numerical and graphic formats. A nonprocedural model- 
ing language allowing interactive editing of input values and model 
structure could encourage exploration and progressive refinement 
of models, and comparison of alternative formulations. The integra- 
tion of model documentation and explanatory text within the com- 
puter representation could encourage maintenance of consistency 
between different versions of the mathematical structure and their 
descriptions. It could also allow interactive scrutiny of the model 
assumptions and sensitivities by outside reviewers. We describe a 
particular system, Demos, designed to provide these facilities and 
test their usefulness. The use of Demos is illustrated by an analysis 
of the risks and optimal control level for a hypothetical air pollut- 
ant, with uncertainty about the population exposure, health effects, 
and control costs. This example demonstrates progressive refine- 
ment of a model, and various kinds of parametric and probabilistic 
uncertainty analysis. Demos is now being used by a growing 
number of risk analysts, students, and policy researchers in a wide 
variety of tasks. 


18367 Global impacts of CO/sub 2/ changes in the at- 
mosphere, Olson, J.S. (Oak Ridge National Lab., Oak Ridge, 
TN). pp 154-171 of Proceeding = the 12th annual ENR 
conference. Springfield, IL; is Dept. of Energy and 
Natural Resources (1984). (CONF: 8309389—). 

From 12. annual ENR conference; Champaign-Urbana, IL, 
USA (13 Sep 1983). 

The author reviews the carbon cycle itself and global 
changes in CO/sub 2/ and climate. The extra carbon divxide in the 
atmosphere is related to historic inputs from the organic matter of 
the biosphere, mostly plant and humus carbon, in addition to those 
from the much-discussed coal, gas and oil. Some approaches to and 
reasons for anticipating several kinds of ecological impacts of cli- 
matic change are discussed. Certain effects are related to the geog- 
raphy of temperature and the programming of growth studied from 
experiments under controlled conditions. Others concern water and 
energy balances and even wind. 


2904 Natural Resources 
REFER ALSO TO CITATION(S) 18002, 18014, 18403 


2905 Research, Development, Demonstration, And 
Commercialization 


REFER ALSO TO CITATION(S) 17695, 18378, 18500, 19817, 19818, 19819, 
19820, 19821, 19823, 19825, 19826, 19827, 19828, 19829, 19832, 19833, 19837, 
19838, 19839, 19840 


18368 (EFN—22) Need for Energy Systems Studies. (En- 
ergiforsknin 1 US Sal Stockholm (Sweden)). Apr 1986. 
222p. NTI Sales Only), PC A10. File Number 
DE87751088. 

During 1985/1986 a comprehensive evaluation of the Energy 
System Studies (AES) Research Programme has been conducted. 





The objectives of the evaluation have been to assess the quality, 
relevance and practical use of the research which has been financed 
through this programme. The evaluation has also been intended to 
be of relevance for decisions about the future orientation, scope and 
organisation of energy research in Sweden. The evaluation has been 
designed as an independent multidimensional assessment. It has led 
to conclusions concerning: The level of scientific competence 
which has been established in the field of energy systems studies. 
The relevance of research within the programme for energy policy. 
The appropriateness of this form of research organization and 
policy to the conduct of energy systems studies. It is proposed that 
future efforts be gradually oriented toward the development of two 
larger research groups - or centres - for energy system studies and 
increased laeway for other independent research projects. 


18369 (KTM/E-D—111) Energy and environment related 
research work in Finland (the Ministry of Trade and Indus- 
try). Guidelines for the years 1986-1990, (Ministry of Trade 
and Industry, Helsinki (Finland). Energy Dept.). 1986. 42p. 
(In Finnish). NTIS (US Sales Only), PC A03/MF A0O1. File 
Number DE87751106. 

The purpose of this report is to identify the quidelines for 
energy and environment related research work in the near future in 
Finland. This report, the R and D-needs on energy and the envi- 
ronment, is based on a research project, which the Ministry of 
Trade and Industry in Finland launched in the spring of 1985 to 
formulate an authoritative view of the short term research and de- 
velopment needs in the area of improving techniques for the reduc- 
tion of emissions from energy production. Research activity in Fin- 
land in the case of emissions from energy production should be fo- 
cused on the two areas the use of our indigenous fuels as such or in 
combination with imported fuels and the effects of special condi- 
tions such as the extreme cold of our winters. Potential research 
areas in the case of emissions from energy production in Finland 
are, Combustion Technology; Reduction of acid emissions - special 
features of Reduction of nitrogen oxides and sulphur oxides; Other 
combustion-related issues like small and medium-sized biomass and 
peat combustion plants, basic research in the area of biomass and 
peat combustion and Incineration of hazardous and other wastes, 
special features; Emissions from other sources - emissions from 
transports, specially heavy diesels, from pulp industries, from peat 
production and conversion and diffusion of emissions in the atmos- 
phere, special features; Measurement, analysis and inspection of 
emissions - standardisation issues. A separate specific research topic 
is formed by comparative studies at environmental effects on 
energy production. The R and D-needs identify a need to increase 
the research and development work in the case of emissions from 
energy production. The financial requirements are estimated at 6-8 
million FIM p.a. 


18370 (NP—7751461) National Energy Research Fund. 
Research projects 1985. Weber, R. (Nationaler Energie- 
Forschungs-Fonds (NEFF), Basel (Switzerland)). Feb 1986. 
32p. (In German). NTIS (US Sales Only), PC A03/MF 
AO1. File Number DE87751461. 

Selected research projects which are particularly interesting 
are presented in this brochure. The numerous very positive echoes 
which came in after the brochure of 1984 showed that there is a 
substantial interest in information about the projects if it is offered 
in a scientifically correct manner but in a language which can be 
understood also by non-professionals. This encouraged NEFF to 
continue its way of providing knowledge. 


18371 (ORAU—274) Technology transfer program 
annual report, FY 1986. (Oak Ridge Associated Universities, 
Inc., TN (USA)). Nov 1986. Contract AC05-760R00033. 
16p. NTIS, PC A02/MF A0O1. File Number DE87005989. 

Several of ORAU’s technology transfer accomplishments in 
FY 1986 were in nuclear medicine and related areas. They include 
the development of a new radioisotope for myocardial imaging, 
two computer software programs, a radiation basics course for at- 
torneys, and an international radiopharmaceutical dosimetry sympo- 
sium. 
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18372 (ORNL/M—288) Technology applications. 
(Martin Marietta Energy Systems, Inc., Oak Ridge, TN 
(USA). Office of Technology Applications). [1987]. Con- 
tract AC05-840R21400. 32p. NTIS, PC A03. File Number 
DE87005672. 

This issue covers the top 100 1986 industrial research 
awards, licensing agreements, and individual application bulletins in 
the fields of energy conservation, consumption, and utilization; in- 
strumentation; health and safety; materials; and chemistry. (DLC) 


18373 (PNL-SA—14581) Technology transfer at Pacific 
Northwest Laboratory: FY 1986 annual report. (Pacific 


Northwest Lab., Richland, WA (USA)). Jan 1987. ema 
AC06-76RL01830. 30p. NTIS, PC A03/MF AO1; 1; GPO 
Dep. File Number DE87006373. 

This document summarizes the Pacific Northwest 
Laboratory's technology transfer program for FY 1986. The report 
is provided to fulfill a requirement of DOE Order 5800.1, which is 
based upon the provisions of the Stevenson-Wydler Technology In- 
novation Act of 1980 (P.L. 96-480). In addition to the technology 
transfer activities, the report identifies the nature and objectives of 
the program, the means by which technologies have been trans- 
ferred, and the resources expended during FY 1986. 


2906 Nuclear Energy 


REFER ALSO TO CITATION(S) 17849, 17877, 18498, 19074, 19817, 19818, 
19819, 19820, 19821, 19823, 19825, 19826, 19827, 19828, 19829, 19833, 19837, 
19838, 19839, 19840 


18374 (FRNC-TH—2242) Spanish nuclear choice. Martin 
Blazquez, C. (Grenoble-1 Univ., 38 (France)). Dec 1983. 
324p. (In French). NTIS (US Sales Only), PC A1l4/MF 
AOl. File Number DE87750912. 

The aim of this thesis was to examine the present state and 
projections of the nuclear energy development in Spain, the limits 
and conditions of this development, as also the industrial and poli- 
tic-economical stakes resulting. The analysis is considered through 
the evolution of the energetic balance up to 1990, taking into ac- 
count the exceptional role of the nuclear energy: description of the 
various economic and social development plans since 1964, history 
of the energy consumption in Spain, structures of the nuclear sector 
(mining, production, and the private industry), importance of the 
electric energy in the spanish industry, structures of the electric 
sector in Spain, roles and interventions of the government in the 
nuclear electric subsector. 


18375 (IUG/dp—85-11) Theory of white elephants. A 
rational choice explanation of policy failures in government 
support for civilian technology. Keck, O. (Wissenschaftszen- 
trum Berlin (Germany, F.R.). Internationales Inst. fuer 
Umwelt und Gesellschaft). 1985. 48p. NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE87750829. 

Government programs for developing civilian technology 
sometimes end up in spectacular failures. This paper conceptualizes 
such failures as a pareto-deficient game, similar to the prisoner's di- 
lemma. Firms expecting that a program is going to be a failure 
have no incentive to communicate their judgement to government, 
as long as government finances all development costs. Fortunately 
there is a way out of the dilemma. Cost-sharing between govern- 
ment and industry creates an incentive for the firms to communi- 
cate to government what they realy think of the technology’s eco- 
nomic prospects. Empirical evidence is given from the history of 
the West German and American fast breeder programs. The paper 
discusses implications of this theory for the concept of government 
failure. 
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2907 Transport And Storage 

REFER ALSO TO CITATION(S) 18396 
2908 Waste Heat Utilization 
REFER ALSO TO CITATION(S) 18378 
2910 Conservation 


REFER ALSO TO CITATION(S) 18360, 18475 


18376 (DOE/CE—0168) DOE state and local assistance 
programs: 1986 report. (USDOE Assistant Secretary for 
Conservation and Renewable Energy, Washington, DC). 
Oct 1986. 38p. NTIS, PC A03/MF A01; 1; GPO Dep. File 
Number DE87005731. 

New assignments included the coordination and administra- 
tion of the $2.1 billion Exxon Oil Overcharge Fund disbursement to 
the States, to be used for Weatherization Assistance, Institutional 
Conservation, State Energy Conservation, and the Energy Exten- 
sion Service Programs. OSLAP was assigned the State/Federal 
partnership responsibilities associated with the Stripper Well settle- 
ment. Evolution of the State/Federal relationship was further dem- 
onstrated in FY 1986 by the completion of several pilot partnership 
programs which clearly demonstrated the benefits of combining 
public and private funds. Sustained teamwork by OSLAP special- 
ists and State energy professional has made significant progress in 
increasing energy efficiency and enhancing opportunities for renew- 
able resources development. 


18377 (NP—7751378) Utilization of renewable energy 
sources and energy conservation - hitherto successes of the 
electric utilities. Latest state of development and present 
projects, August 1986. (Vereinigung Deutscher Elektrizi- 
taetswerke e.V. (VDEW), Frankfurt am Main (Germany, 
F.R.); Informationszentrale der Elektrizitaetswirtschaft e.V. 
(IZE), Frankfurt am Main (Germany, F.R.)). 1986. 32p. (in 
German). NTIS (US Sales Only), PC A03/MF AOl1. File 
Number DE87751378. 

The VDEW documentation discusses the hitherto successes 
in energy conservation in what regards electric power generation, 
transmission and distribution as well as in the different uses of elec- 
tric power. Particular emphasis is on the current programs of the 
electric utilities researching into electric power generation from re- 
newable energy sources. According to a rapid provisional inquiry 
the electric utilities alone have a share of 145%, that is a total ca- 
pacity of a rough 700 MW in the planning and installation of power 
plants or in projects. Of the 145% 68 projects with a capacity of 
660 MW are covered by hydroelectric power and waste processing. 
The paper points out different ways of primary energy conserva- 
tion using electric power in consideration of conversion losses, e.g. 
industrial high temperature processes and heat pumps. The electric 
utilities are willing to look for solutions keeping the cost of the 
connection of wind power plants to the public supply network as 
low as possible. Nothing is to be left undone to develop this energy 
potential the technically and economically best way. VDEW 
stresses its confidence in the utilities’ participation in the extension 
of electric power plants using renewable energy sources as far as it 
is advantageous and beneficial with regard to energy economy and 
the industry concerned. 


18378 (ORNL—5947, pp 105-132) Efficiency and renew- 
ables research section. Michel, J.W.; Mixon, W.R. Jun 1983. 
NTIS, PC A09/MF AO1. File Number DE83015056. 

In Energy division: Annual progress report for period 
ending September 30, 1982. 

The mix of projects in this section was altered somewhat this 
past year, and some programs were directed away from early prod- 
uct commercialization and toward more generic, long-term technol- 
ogy research. The Annual Cycle Energy System (ACES) project, 
ocean thermal energy conversion work, and the Innovative Struc- 
tures program were phased out, and the Residential Conservation 
Service (RCS) program was begun. A new project on chemical 
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heat pumps for industrial waste heat utilization was initiated, as was 
a small project to provide technical support to the David W. 
Taylor Naval Ship R & D Center in their development of im- 
proved shipboard heat pumps and energy-conserving systems. The 
only remaining solar energy-related activities are a continuation of 
the technical assistance to the US Department of Energy (DOE) in 
monitoring and evaluating three photovoltaic (PV) projects at uni- 
versities and the beginning of an experiment at Oak Ridge National 
Laboratory (ORNL) to evaluate possible degradation of long-term 
PV performance. Most of the work, which includes both subcon- 
tracted and in-house research and development (R & D) activities, 
is related to energy conservation through efficiency improvements 
or to developing alternative energy sources. 


2920 Supply, Demand, And Forecasting 


REFER ALSO TO CITATION(S) 17837, 18002, 18012, 18356, 18362, 18384 


18379 (DOE/PE/76011—T1) Supply disruptions, unem- 
ployment, and inflation: A survey of alternative analytical 
models: [Final report]. Hueckel, G.; Pomery, J.G. (Purdue 
Research Foundation, Lafayette, IN (USA)). 1986. Contract 
FG01-84PE76011. 306p. NTIS, PC A1l4/MF AOl1; 1; GPO 
Dep. File Number DE87005437. 

This report is divided into two parts: the economist’s expla- 
nation of business cycles: objections and new directions (G. 
Hueckel); and microeconomic model-building: alternative perspec- 
tives and their implications for disruption (Pomery). (DLC) 


18380 (NP—7751379) Latent factors having an influence 
on energy investment: A survey and guide for industry. 
Abridged version. Daglio, I.; Klaentschi, M. (Motor-Colum- 
bus Ingenieurunternehmung A.G., Baden (Switzerland)). 
Aug 1985. 132p. (in German). NTIS (US Sales Only), PC 
A07. File Number DE87751379. 

The study abstracted carried out by the Motor-Columbus In- 
genieurunternehmung AG on behalf of the Swiss National Fund 
deals with industrial decision making patterns in what concerns in- 
vestment in the field of energy. Investment calculations have al- 
ready been dealt with in numerous publications. However, they 
refer but to the financial aspect. Little is known of the non-pecuni- 
ary considerations preceding investment decisions. The study sup- 
plies this want with emphasize placed on energy. Its aims are as fol- 
lows: 1) It tries to find out whether or not there are other aspects 
apart from economy having an influence on decision making. 2) Its 
cost-benefit analysis is meant to be a helpful vehicle in the factors’ 
assessment, systematization and evaluation. It may be directly used 
in practice and does not require any previous experience and 
knowledge. 


18381 (NP—7751460) Mozambique - energy situation 
1985. (Bundesstelle fuer Aussenhandelsinformation, Koeln 
(Germany, F.R.)). Nov 1986. 9p. (in German). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE87751460. 

The energy stituation of Mozambique is reviewed on the 
basis of relevant data. Data on the country’s national energy policy 
are followed by an outline of trends in energy sources and electric 
power generation. 


18382 California’s energy supply and demand in 1984, 
Borg, IY.; Briggs, C.K. (Lawrence Livermore National 
Lab., Livermore, CA 94550). Annual Review of Energy; 11: 
209-228(1986). Contract W-7405-ENG-48. 

California’s energy supply and use patterns have been unique 
among the 50 states for decades. They reflect the indigenous oil 
and gas resources, the small role for coal, the size of the state and 
the related importance of highway vehicles, and the rapid growth 
in both population and share of the nation’s GNP. Cogeneration in 
California and in Texas has no parallel in other states. However, 
unanticipated problems have arisen in connection with the concert- 
ed effort to find new energy sources. In addition, energy use in the 
state has begun to climb, erasing some of the gains of the last 
decade. In particular, demand for transportation fuels is on the rise 
again because improved vehicle mileage has been more than offset 





by an increase in the number of vehicles on the road. This paper 
describes the contributions of both the principal new components 
of the state’s energy slate and traditional sources that continue to 
supply the bulk of the energy consumed. 


2930 Policy, Legislation, And Regulation 
REFER ALSO TO CITATION(S) 18374, 18381, 18382, 18476, 19825 


18383 (NP—7751380) 1995 energy economy aims. Docu- 
mentation. (Commission of the Se Communities, 
Bonn (Germany, F.R.). Information ). 6 May 1986. 
15p. (In German). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87751380. 

On the occasion of the XXIV international meeting of the 
Institute for Energy Economy of the Cologne University (April 16, 
1986) Christopher Audland, president of the Energy Executive 
Board of the Commission of the European Communities reported 
on the 1995 energy economy aims of the Community. The paper 
abstracted contains an unabridged version. 


2940 Fossil Fuels 


REFER ALSO TO CITATION(S) 17695, 17821, 17822, 17837, 18012, 18363, 
18367, 18382, 18401 


18384 (DOE/EIA—0035(86/10)) Monthly energy review, 
October 1986. (USDOE Energy Information Administra- 
tion, Washington, DC. Office of Energy Markets and End 
Use). 10 Feb 1987. 136p. NTIS, PC A07/MF AO1 - GPO; 
1; GPO Dep. File Number DE87005447. 

The United States produced 0.7% less energy during the 
first 10 months of 1986 than during the same period in 1985, and 
US consumption was down 0.2%. Net imports of all energy were 
29.6% higher with net imports of petroleum up 26.6%, compared 
with levels during the first 10 months of 1985. Energy production 
during October 1986 totaled 5.4 quadrillion Btu, a 2.5% decrease 
compared with the level of production during October 1985. Petro- 
leum production was down 6.2%, coal production dropped 3.6%, 
and natural gas production decreased 2.2%. All other forms of 
energy production combined were 11.9% from the level of produc- 
tion during October 1985. Energy consumption during October 
1986 totaled 5.8 quadrillion Btu, slightly below the level of con- 
sumption during October 1985. Natural gas consumption decreased 
12.6% and coal consumption dropped 1.4%. Petroleum consump- 
tion increased 3.1%. Consumption of all other forms of energy 
combined increased 13.1% compared with the level 1 year earlier. 
Net imports of energy rose during October 1986 to 0.9 quadrillion 
Btu, 30.7% above the level of net imports 1 year earlier. 


18385 (NP—7751383) End of the crisis. Energy policy 
and safety in the phase of excess supply of petroleum. 
Mueller, H. (Hessische Stiftung Friedens- und Konfliktfors- 
chung, Frankfurt am Main (Germany, F.R.)). Sep 1985. 42p. 
(In German). NTIS (US Sales Only), PC A03/MF AOI. 
File Number DE87751383. 

HSFK-Forschungsbericht.; No. 9/1985. 

In 1984 the member countries of OECD obtained 52% of 
their crude oil requirements from non-OECD states, whereby the 
dependence of the Europeans was 64%. The dependence on im- 
ports of the USA was significantly low, at a rate of approximately 
30%. The Europeans obtained about one third of all their crude oil 
from the Persian Gulf, the U.S.A. only 3%. In 1984 crude oil made 
up 43% of the total energy supply of OECD, in Europe 46%. The 
European dependence on crude oil imports therefore amounted to 
approximately 30% of their primary energy yields. This implies a 
distinct decrease in dependence compared with 1973, the departure 
point before the first oil crisis. At that time, crude oil met 52% of 
the energy requirements of OECD, the import dependence amount- 
ed to 67%. Western Europe was dependent on crude oil to the tune 
of 60% of its primary energy yields, which, at that time, to almost 
90% had to be brought in from outside the OECD region. Oil im- 
ports from non-OECD countries met, therefore, more than half the 
western European energy requirements. Market conditions and 
market structure justify, at present, the confidence in a growing 
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supply security. Most prognoses do not reckon with the fact that 
the market tendency in itself, up to the end of the eighties - even 
with the continued recovery of world economy - could lead to 
supply difficulties. 


18386 (NP—7751385) Saarbergwerke AG. Report about 
the business year 1985. (Saarbergwerke A.G., Saarbruecken 
(Germany, F. ’R)). 1986. 52p. (In German). NTIS (US Sales 
Only), PC A04/MF AO1. File Number DE87751385. 

The business report 1985 of the Saarbergwerke AG contains 
information about the position of the energy economics, the posi- 
tion of the Saarberg trust and the yearly balance. The activities in 
the field of energy comprise the production and sale of coal and 
coke, the production of electrical power and district heat. Further- 
more it is reported about the trade of solid and liquid fuels, services 
in the engineering and environment technology and non-energy ac- 
tivities. 


18387 (NP—7751386) Innovation Hard Coal 1977-1982, 
psemegye sun of project results. (Steinkohlenbergbauverein, 

wince we F. - 1986. 127p. (In German). NTIS 
(US Sales Only), PC A07. File Number DE87751386. 

Since 1974, maaan of hard coal mining have been support- 
ed within the ‘frame program energy research’ of the Federal Gov- 
ernment with the goal of accelerating the introduction of new tech- 
nologies and products in the production process. Thanks to this 
supporting measure of the Federal Ministry of Economic Affairs, 
risky innovation projects in hard coal mining could be put into 
effect for the first time under the name of ‘Innovation Hard Coal 
1974-1977’. The supporting measure was continued by the program 
"Innovation Hard Coal II 1978-1982’ which was a part of the pro- 
gram Energy Research and Energy Technologies implemented by 
the Federal Government. The following documentation of the 
project results is meant to offer the interested public a general view 
at the technical development. The individual projects one listed 
with ascending project numbers in the sequence of the main pro- 
gram points mentioned before. Beside the data on the title, place of 
implementation, running time, and a brief explanation of the objec- 
tives and results, references to the volume of the final report are 
made in order to enable the reader to realize the necessity of in- 
spection. 
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REFER ALSO TO CITATION(S) 17745, 18182, 18399, 18423, 19127, 19826 


18388 (AD-A—175083/5/XAB) Analysis of a stand-alone 
power system for remote-site applications. Final report. 
Thacker, J.R. (Coast Guard Research and Development 
Center, Groton, CT (USA)). May 1986. 129p. (CGR/DC— 
6/86). NTIS, PC A07/MF AO1. 

The Coast Guard has over 40 automated remote lighthouses 
which are powered by a continuously run, diesel-electric generator. 
Continuous operation of a diesel generator increases maintenance 
requirements as well as fuel costs. Previous studies have indicated 
that maintenance and operational costs at remote, automated light- 
houses could be substantially reduced by incorporating a hybrid- 
energy-management system. Such a 120-volt system was designed, 
developed, and built and includes the following major components: 
diesel-electric generator, wind turbine generator, battery storage, 
inverter, system controller and lighthouse load. This report dis- 
cusses the system design, the chronological record of events, con- 
clusions, and recommendations of over three months of continuous 
data collection and system operation. Additionally, each major 
system component is discussed in detail in an appropriate appendix. 


18389 (CONF-8510413—) View on consultancy - methods 
- trends - perspectives. Proceedings. oe 7 gga 
fuer Elektrizitaetsanwendung e.V., Frankfurt am Main 
(Germany, F.R.)). 1985. 63p. (In German). NTIS (US Sales 
Only), PC A04/MF AO1. File Number DE87751375. 
From Autumn meeting of the Hauptberatungsstelle fuer 
Elektrizitaetsanwendung e.V. (HEA '85): view on consultancy - 
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methods - trends - perspectives; Wiesbaden, F.R. Germany (24 Oct 
1985). 

The marketing activities of public utilities in Great Britain, 
France, and West Germany are reported on, and some practical ex- 
amples are given by members of some German utilities. 


18390 (DOE/EIA—0226(86/11)) Electric Power Month- 
ly, November 1986. (USDOE Energy Information Adminis- 
tration, Washington, DC. Office of Coal, Nuclear, Electric 
and Alternate Fuels). 12 Feb 1987. 52p. NTIS, PC A04 - 
GPO. File Number DE87006045. 

In November 1986, nuclear-powered generation represented 
17.8% of the total electricity produced, is the second largest per- 
cent share from nuclear units for a single month. Electric utilities 
reported 10,466 gigawatthours of electricity from petroleum units 
in November 1986, 49% higher than the November 1985 generation 
level. Beginning in early 1986, lower priced petroleum was deliv- 
ered to electric utilities, thus causing a high percent difference in 
petroleum-fired generation in November 1986 as compared to No- 
vember 1985. 


18391 (DOE/EIA—0397(86/3Q)) Electric power quarter- 
ly, July-September 1986. (USDOE Energy Information Ad- 
ministration, Washington, DC. Office of Coal, Nuclear, 
Electric and Alternate Fuels). 4 Feb 1987. 351p. NTIS, PC 
A16/MF AO1l - GPO; 1; GPO Dep. File Number 
DE87006354. 

The Electric Power Quarterly (EPQ) provides information 
on electric utilities at the plant level. The information concerns the 
following: cost, quantity, and quality of fossil fuel receipts; net gen- 
eration; fuel consumption; and fuel stocks. The EPQ contains 
monthly data and quarterly totals for the reporting quarter. In this 
report, data collected on Form EIA-759 regarding electric utilities’ 
net generation, fuel consumption, and fuel stocks are presented on a 
plant-by-plant basis. In addition, quantity, cost, and quality of fossil 


fuel receipts collected on the Form 423 are presented on a plant-by- 
plant basis. The EPQ presents a quarterly summary of disturbances 
and unusual occurrences affecting the electric power industry col- 
lected by the Office of International Affairs and Energy Emergen- 
cies (IE) on Form IE-417. 


18392 (EPRI-EM—5019) Annual review of demand-side 
planning research: 1985 proceedings. (Battelle Columbus 
Div., OH (USA); Electric Power Research Inst., Palo Alto, 
CA (USA)). Jan 1987. 343p. (CONF-8505341—; CONF- 
8507148—). Research Reports Center, Box 50490, Palo 
Alto, CA 94303. File Number TI87920240. 

From Annual review of demand-side planning research con- 
ference; Tampa, FL, USA (7 May 1985). 

EPRI's demand-side planning research spans a wide range of 
utility activities: planning and evaluating demand-side management 
programs, investigating end-use forecasting techniques, and analyz- 
ing the effect of innovative rates. Reflecting efforts to develop utili- 
ty applications of EPRI research products in 1985, this report fo- 
cuses on computer models such as REEPS, COMMEND, HELM, 
and INDEPTH. Two 1985 seminars - one held in Tampa, Florida, 
in May and the other in San Diego in July - served as a forum for 
discussion of 20 research papers and their issues. 


18393 (EPRI-P—4463-SR-Vol.1) TAG technical assess- 
ment guide: Volume 1, Electricity supply, 1986. (Electric 
Power Research Inst., Palo Alto, CA (USA). Planning and 
Evaluation Div.). Dec 1986. 282p. Research Reports 
Center, Box 50490, Palo Alto, CAP 94303. File Number 
1187920231. 

This “Technical Assessment Guide” (TAG) has been com- 
piled for the use of EPRI staff and its contractors to provide a 
common basis for evaluating electric energy R & D alternatives. 
This volume includes a brief summary of the revenue requirement 
method and important parameters, including guidance on plant 
design and cost-estimating assumptions, to provide a quick refer- 
ence for those already familiar with the revenue requirement tech- 


nique, and financial factors and reference cost and performance 
data. 
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18394 (NP—7751459) Power supply in North-Eastern 
Switzerland. (Nordostschweizerische Kraftwerke A.G., 
Baden). 1984. 34p. (In German). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE87751459. 

The brochure contains information about the electric power 
supply companies in North-Eastern Switzerland. For each of the 6 
companies, the topics of foundation, objectives and tasks, organisa- 
tion, supply area, systems, development of the energy turnover, and 
the financial situation are dealt with separately. 


18395 (PB—87-137238/XAB) Papers presented at a 
workshop on electric energy systems research. Final report. 
(National Research Council, Washington, DC (USA)). 1986. 
358p. NTIS, PC A16/MF A011. 

The general purpose of the Workshop on Electric Energy 
Systems Research was to help the Committee on Electric Energy 
Systems understand the range of complex R&D problems and deci- 
sions that relate to the future of electric energy systems. These in- 
clude (1) advanced systems technology involving new materials, 
concepts, and components; (2) reliability involving (a) the use of 
communications and computer technology for normal and emergen- 
cy operations, and (b) the special national-defense contingencies as- 
sociated with an electromagnetic pulse from a nuclear device explo- 
sion in the atmosphere; and (3) environmental impacts related to 
the effects and magnetic fields induced by high-voltage transmission 
lines. The specific objectives of the workshop were to: (1) identify 
research topics that are of national importance; (2) determine the 
appropriate federal role vis-a-vis the private sector; and (3) critique 
the current and planned EES program in the light of these consid- 
erations. 


18396 (PB—87-141404/XAB) Business assessment of the 
power generation and energy storage industry. (Industrial Re- 
search Inst., Inc., ed York (USA)). Feb 1985. 35p. NTIS 
$200. 00/MF $200. 

The aienadiies came to the following conclusions: 
the majority of the electrical power generated in the foreseeable 
future will come from conventional sources. The market is a world 
market with world-class suppliers in the U.S., Europe, and Japan. 
Power-generation technology is mature, and while there are slight 
differences in reputation, most customers in the world regard each 
of the major suppliers, regardless of country of origin, to be fully 
capable of meeting their needs. Since no single country or corpora- 
tion has a significant technological edge, business is placed on other 
factors. With the exception of the U.S., most developed markets are 
limited to domestic manufacturers by protective measures of one 
form or another. Sales into the developing countries are determined 
more by such nontechnical factors as availability of export financ- 
ing, cost of export financing, government relations, and cultural 
practices. The business assessment was not able to identify any 
major R&D areas not adequately covered by the U.S. Department 
of Energy, the Electric Power Research Institute, or the manufac- 
turers themselves. 


18397 (OA-Trans—2842) Electricity uses: Industrial pen- 
etration in France at major-consumer level. Barrillon, E.; 
Fouquet, D.; Marquet, A.; Nataf, B.; van den Broek, J. 
(Overseas Relations Branch Translation Service, London 
(UK); Union of Energy-Using Industries (France); Electri- 
cite de France, 75 - Paris; Agence Francaise pour la Mai- 
trise de l’'Energie, 75 - Paris; Electric Energy — - 
Thermal and Electromechanical Equipment (France)). J: 
1987. Translation of Po ag LOTS. (CONF-861001—2- 
Trans.). 2ip. NTIS (US Only), PC A02/MF AO1. File 
Number DE87900506 

From International energy exhibition of plant and equip- 
ment; Cannes, France (5 Oct 1986). 

The development in the prices of different forms of energy 
since 1973 has resulted in a sharp increase in the competitiveness of 
numerous electricity uses in France. Electricity is today a widely 
available and decisively domestic energy resource: more than 80% 
of the 1984 electricity production (1990 target over 90%) was gen- 
erated by nuclear and hydro power. Industrial penetration of cost- 
effective uses of electricity is thus beneficial to France's national 
energy independence and also - but more or less significantly ac- 
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cording to the type of activity - in terms of industrial users’ com- 
petitiveness. They select the suitable form of energy according to 
various criteria which are examined briefly. 


18398 Control and application of distributed data base 
systems, Cimento, A.P.; Stuart, R.J.; Wilber, B.E. Transac- 
tions of the American Nuclear Society; 53: 382-384(1986). 
(CONF-861102—). 

From American Nuclear Society and Atomic Industrial 
Forum joint meeting; W: DC, USA (16 Nov 1986). 

One of the major lems utilities must face through the 
1990s is the management of data required to run their plants. At- 
tempts to solve this problem have resulted in a rapid growth of in- 
compatible distributed computer systems. The motivations for such 
distributed systems are growing stronger, indicating that conven- 
tional solutions will be inadequate. Senior utility management needs 
to recognize this situation and find a way to control and utilize dis- 
tributed data base systems. The work presented here deals with a 
new technology for integrating distributed data base systems. The 
benefits associated with integration are substantial: Savings are esti- 
mated at over $10 million annually for a typical utility with many 
additional qualitative benefits. 


2980 Consumption And Utilization 
REFER ALSO TO CITATION(S) 18384, 18475, 18476 


18399 (DOE/EIA—0040(86)) Typical electric bills, Janu- 
ary 1, 1986. (USDOE Energy Information Administration, 
Washington, DC. Office of Coal, Nuclear, Electric and Al- 
ternate Fuels). 2 Feb 1987. 303p. NTIS, PC’A14/MF A0O1 ; 
GPO; 1; GPO Dep. File Number DE87005346. 

This report presents information on the cost of selected 
amounts of electricity to residential, commercial, and industrial cus- 
tomers throughout the United States and Puerto Rico. This report 
does not attempt to evaluate the many factors that produce differ- 
ences in electric bills for the same amounts of electricity, e.g., cost 
of fuel, method of generation, and distribution expenses. 


18400 (NP—7751468) End use energy sources. (Lan- 
desgewerbeamt Baden-Wuerttemberg, Stuttgart (Germany, 
F.R.). Zentrale Informationsstelle Energiefragen 
(ZIE)). 1985. 18p. (In German). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE87751468. 

The information brochure presents tables on energy con- 
sumption and energy supply in the Federal Republic of Germany. 


18401 (ORNL/TM—9795) An econometric simulation 
model of income and electricity demand in Alaska’s Railbelt, 
1982-2022. Maddigan, R.J.; Hill, L.J.; Hamblin, D.M.; Van 
Dyke, J.W.; Brown, T.C. (Oak Ridge National Lab., TN 
(USA)). Jan 1987. Contract AC05-840R21400. 106p. NTIS, 
PC A06/MF AO1; 1; GPO Dep. File Number DE87005733. 

This report describes the specification of-and forecasts de- 
rived from-the Alaska Railbelt Electricity Load, Macroeconomic 
(ARELM) model. ARELM was developed as an independent, 
modeling tool for the evaluation of the need for power from the 
Susitna Hydroelectric Project which has been proposed by the 
Alaska Power Authority. ARELM is an econometric simulation 
model consisting of 61 equations - 46 behavioral equations and 15 
identities. The system includes two components: (1) ARELM- 
MACRO which is a system of equations that simulates the perform- 
ance of both the total Alaskan and Railbelt macroeconomies and (2) 
ARELM-LOAD which projects electricity-related activity in the 
Alaskan Railbelt region. The modeling system is block recursive in 
the sense that forecasts of population, personal income, and em- 
ployment in the Railbelt derived from ARELM-MACRO are used 
as explanatory variables in ARELM-LOAD to simulate electricity 
demand, the real average price of electricity, and the number of 
customers in the Railbelt. Three scenarios based on assumptions 
about the future price of crude oil are simulated and documented in 
the report. The simulations, which do not include the cost-of-power 
impacts of Susitna-based generation, show that the growth rate in 
Railbelt electricity load is between 2.5 and 2.7% over the 1982 to 
2022 forecast period. The forecasting results are consisient with 
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other projections of load growth in the region using different mod- 
eling approaches. 
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REFER ALSO TO CITATION(S) 17980, 17986, 17989, 17991, 17994, 18000, 
18001, 18012, 18016, 18019, 18023, 18377 


18402 (NP—7751083) Prices on domestic fuels in 
Sweden. (Statens Pris- och Kartellnaemnd, Stockholm 
(Sweden)). Dec 1984. 3lp. (In Swedish). NTIS (US Sales 
Only), PC A03/MF A01. File Number DE87751083. 

The aim of this study has been to elucidate pricing and 
prices for different assortments of domestic fuels, (wood fuels and 
peat) A survey concerning agreements, contract lenght and oper- 
ational break downs at fuel combustion was sent to 40 users of do- 
mestic fuels over the whole country. The survey comprises all dis- 
trict heating plants using wood fuel or peat and some industries. 
The use of domestic fuels have increased considerably due to gov- 
ernmental subsidies the last years. The price of wood chips have to 
decrease with 30 percent to be competable with coal. The produc- 
tion capacity of wood chips is higher than the demand. The agree- 
ment period varied between 1 and 5 years for wood fuels and be- 
tween 1 and 15 years for sod peat. The most usual form of agree- 
ment was that the price concerned the unit of fuel (66 percent), in 
some contracts however the price was related to the energy pro- 
duced. Most agreements contained a clause for price adjustment. 
(BoK). 


18403 Biomass conversion. Lipinsky, E.S.; Tillman, 

D.A.; Klass, D.L. (Battelle Columbus Labs., Columbus, 

OH). pp 1251-1297 of Handbook of energy systems engi- 

neering: Production and utilization. Wilbur,. L.C. New 
York, NY; John Wiley and Sons Inc. (1985). 

The major biomass energy applications are direct combus- 
tion, anaerobic digestion, thermochemical gasification, methanol 
production, and ethanol production. The state of the art varies 
widely for these applications, with wood combustion at the multi- 
quad level of acceptance and others at the laboratory research 
stage. Each fuel conversion route draws upon a different set of bio- 
mass compositional considerations, leading to natural niches for bio- 
mass products. Thus, biomass products with simple carbohydrate 
constituents have their highest value in production of ethanol. 
Highly lignified biomass (e.g., wood, stumps, and bark) has advan- 
tages for direct combustion. High-moisture, low-lignin materials are 
attractive for anaerobic digestion. 
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18404 (DOE/ID/01745—T12) [MSE, Inc.]: oe 
technical progress report, October 1-December 31, 1986. 
(Mountain States Energy, Inc., Butte, MT (USA). 20 Feb 
1987. Contract ACO7-781D01745. 15p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87005638. 

This quarterly technical progress report presents the tasks 
accomplished at the Component Development and Integration Fa- 
cility during the first quarter of FY87. Areas of technical progress 
during this quarter included: Coal system development; test bay 
modification; seed system development; channel power dissipation 
and distribution system development; independent test activity; 
coal-fired combustor (CFC) nozzle project; materials testing; com- 
bustion characterization measurement; CFC support; 1A channel 
refurbishment; test operations and results; and data enhancement. 


18405 (EPRI-CS—4918-Vol.1, pp 14.1-14.17) Design of 
baghouse and electrostatic precipitator for the coal-fired flow 
facility. Foote, J.P. (Univ. of Tennessee Space Institute, 
Tullahoma). Nov 1986. Research Reports Center, Box 
50490, Palo Alto, CA 94303. File Number T187920193. 

In Proceedings: Sixth symposium on the transfer and utiliza- 
tion of particulate control technology: Volume 1. 
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Design studies for a baghouse and an electrostatic precipita- 
tor that have been installed in a pilot-scale coal-fired MHD flow 
train are discussed and a description of the equipment is given. Re- 
sults of initial tests are also discussed. 


3004 Thermionic Converters 


18406 (AD-A—174916/7/XAB) Investigation of surface 
phenomena in thermionic energy conversion. Final report, 1 
March 1983-31 July 1986. Davis, P.R. (Oregon Graduate 
Center, Beaverton (USA). Dept. of Applied Physics and 
Electrical Engineering). 1 Oct 1986. 62p. NTIS, PC A04/ 
MF AO1. 

The general goal of this project was to enhance the under- 
standing of surface phenomena related to thermionic energy con- 
version (TEC), in particular, surface properties of electrode materi- 
als that have the potential of enhancing significantly the perform- 
ance of practical devices for advanced-mode TEC. A variety of 
surface-analysis techniques were devoted to study of clean-surface 
properties of lanthanum boride single crystals. Investigations of re- 
sidual gas interactions with low-work-function emitter surfaces was 
directed toward the study of O2 interactions with low-work-func- 
tion single crystal faces of lanthanum boride. Measurements were 
made on both the clean and oxidized lanthanum boride surfaces 
using Auger electron spectroscopy (AES) and x-ray photoelectron 
spectroscopy (XPS) and quadrupole mass spectrometry (QMS) for 
analysis of the desorbing molecular species. The nature of the sur- 
face oxide species were correlated with thermal-evaporation char- 
acteristics. The coadsorption of Zirconium and oxygen onto tung- 
sten causes a lowering of the work function of the (100) crystal 
plane from 4.7 to 2.6 eV. The resulting surface is remarkably stable 


and practical application as a cathode for fine-focused beam appli- 
cations. 
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REFER ALSO TO CITATION(S) 18597 


18407 (CONF-861008—6) Monolithic fuel cell develop- 
ment. Fee, D.C.; Blackburn, P.E.; Busch, D.E.; Claar, T.D.; 
Dees, D.W.; Dusek, J.; Easler, T.E.; Ellingson, W.A.; Flan- 
dermeyer, B.K.; Fousek, R.J. (Argonne National Lab., IL 
(USA)). 1986. Contract W-31109-ENG-38. 5p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87004926. 

From Fuel cell seminar; Tucson, AZ, USA (26 Oct 1986). 

A new fuel cell design, called the “monolithic fuel cell,” is 
being developed at Argonne. The monolithic design employs the 
same thin ceramic components used in other oxide fuel cells in a 
strong, lightweight honeycomb structure of small cells, and thus 
can achieve very high power per unit mass or volume. The light 
weight and low volume, as well as the efficiency and reliability of 
electrical systems, are advantageous in space and terrestrial systems. 


18408 (CONF-861008—7) Assessment of molten carbon- 
ate and phosphoric acid fuel cells for utility central station 
applications. Krumpelt, M.; Minkov, V.; Daniels, E.; 
Dennis, C. (Argonne National Lab., IL (USA)). 1986. Con- 
tract W-31109-ENG-38. 6p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87004869. 

From Fuel cell seminar; Tucson, AZ, USA (26 Oct 1986). 

Major programs were initiated in the late seventies to scale- 
up the Phosphoric Acid and Molten Carbonate fuel cells. Due to 
their high efficiency and their ability to operate on gasified coal, 
the fuel cells were seen as an excellent technology for future utility 
base-load plants. Much has changed in the world economy since 
these programs were initiated. Energy prices have not risen as an- 
ticipated, and capacity projections by utilities have been revised 
downward. A reassessment of the economic viability of fuel cells 
for the intended applications is attempted in this paper. 
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18409 (DOE/MC/21154—2269) Study of the effects of 
soot, particulate and other contaminants on molten carbonate 
fuel cells fueled by coal gas: Topical report for the period 
September 1985-August 1986. Pigeaud, A.; Klinger, J. 
(Energy Research Corp., Danbury, CT (USA) ). Dec 1986. 
Contract AC21-84MC21154. 54p. NTIS MF A0l1; 2; GPO 
Dep. File Number DE87001058. 

A research program to investigate fuel cell performance ef- 
fects and other implications due to soot formation, particulate depo- 
sition, and the effect of ammonia, arsenic, trace metal contaminants, 
and hydrocarbons is under way. Soot formation caused by simulat- 
ed fuel under atmospheric operating conditions at 650°C was stud- 
ied both in-cell and out-of-cell. These experiments have shown that 
molten carbonate wetted surface (e.g., the nickel anode) tend to 
suppress the Boudouard soot forming reaction as contrasted with 
non-wetted surfaces. A 0.6% concentration of acetylene contami- 
nant in borderline stable fuel gas was also observed to increase the 
tendency to soot formation. This indicates that even small amounts 
of unsaturated hydrocarbon contaminants may be detrimental and 
steps must be taken to adjust overall fuel gas composition to remain 
stable for long-term operation. The effect of particulates (using zinc 
oxide dust) in coal gas was also studied in a bench-scale cell. Even 
though only 1% of the total zinc passing through the cell was 
chemically absorbed, this zinc dissolved as Zn-ions in the electro- 
lyte and migrated to the wet seal regions. This may have contribut- 
ed to some decrease in cell performance. A 1 ppm arsenic concen- 
tration in fuel was also fed to another bench-scale cell and this was 
experimentally identified as the “safe” limit of exposure for the 
MCFC without causing any immediate detrimental effects. Other 
contaminants such as volatile trace metals (which include zinc 
vapor present in coal-gas from a ZnFe2O, desulfurizer), have also 
been surveyed and are being screened by out-of-cell testing. 


18410 (DOE/METC—87/6075) Feasibility of a phos- 
phoric acid fuel cell basic technology program. (USDOE 
Morgantown Energy Technology Center, WV). Feb 1987. 
15p. NTIS, PC AO2/MF A0Oi; GPO Dep. File Number 
DE87001045. 

Large reductions in PAFC power plant installed costs and 
other significant benefits are possible with the present technology if 
power plant production rates achieve significant levels. However, 
the required rates cannot currently be met because of low market 
penetration. Utilities will not commit to this alternative method of 
power production without convincing evidence that PAFC power 
plant performance, reliability, and economics are acceptable risks. 
A private sector demonstration initiative aimed at this issue is cur- 
rently underway. A modest parallel R and D program could 
produce cost reductions and performance improvements that will 
leverage the industry demonstration program to substantially great- 
er market success. DOE has completed a feasibility study, request- 
ed by the 99th Congress, which identified discrete areas of research 
in the PAFC and the associated benefits expected from such re- 
search. Consensus has been reached by all participants in the Fuel 
Cell Program that a focussed research program could be developed 
and implemented to achieve those benefits and readily permit their 
incorporation into power plants offered by the manufacturers in the 
mid 1990's at the completion of the demo program. 


18411 (EUR—10640-EN) Scale up of distance free elec- 
trode diaphragm units for advanced alkaline electrolysis and 
fuel cell technology. Final report. Wendt, H.; Hofmann, H.; 
Pizak, V.; Blaise, M. (Commission of the European Commu- 
nities, Luxembourg. Directorate General Information 
Market and Innovation; Technische Hochschule Darmstadt 
(Germany, F.R.)). 1986. 30p. Commission of the European 
Communities, Luxembourg. Office of Official Publications 
of the European Communities. 

Energy 

The Sree of cermet diaphragms for the advanced al- 
kaline water electrolysis led to a technique which allows to fabri- 
cate electrode diaphragm units in one (sintering) step. By the used 
printing technique the production of thin electrodes in various 
forms and structures is possible. The electrodes can be modified in 
their content of different metallic elements like Ni, Co and other 
for example transition metals independently from each other. Fur- 
thermore one electrode itself can be build up from layers which 





differ in metals content and structure. In spite of this advantages 
the production process for the electrode diaphragm unit is as simple 
as it is for the cermet diaphragm alone. For the production of acti- 
vated cathodes and anodes investigations are reported. 
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REFER ALSO TO CITATION(S) 17802, 18034, 18494, 19127 


18412 (AD-A—174617/1/XAB) Prototype of a computer 
method for designing and analyzing heating, ventilating, and 
air-conditioning proportional, electronic-control systems. 
Master's thesis. Barlow, S.J. (Air Force Inst. of Tech., 
Wright-Patterson AFB, OH (USA). School of Systems and 
Logistics). Sep 1986. 149p. (AFIT/GEM/DET—86S-1). 
NTIS, PC A07/MF AOl1. 

The Air Force needs a better method of designing new and 
retrofit heating, ventilating and air conditioning (HVAC) control 
systems. Air Force engineers currently use manual design/predict/ 
verify procedures taught at the Air Force Institute of Technology, 
School of Civil Engineering, HVAC Control Systems course. 
These existing manual procedures are iterative and time-consuming. 
The objectives of this research were to: (1) locate and, if necessary, 
modify an existing computer-based method for designing and ana- 
lyzing HVAC control systems that is compatible with the HVAC 
Control Systems manual procedures; or (2) develop a new comput- 
er-based method of designing and analyzing HVAC control systems 
that is compatible with the existing manual procedures. Five exist- 
ing computer packages were investigated in accordance with the 
first objective: MODSIM (for modular simulation), HVACSIM (for 
HVAC simulation), TRNSYS (for transient system simulation), 
BLAST (for building load and system thermodynamics), and Elite 
Building Energy Analysis Program. None were found to be com- 
patible or adaptable to the existing manual procedures, and conse- 
quently, a prototype of a new computer method was developed in 
accordance with the second research objective. The prototype 
method developed the architecture needed to meet the manual pro- 
cedure compatibility requirements and modeled three electronic 
components: a sensor, controller, and hi signal selector. The 
method incorporates four programs, written in BASIC, and copies 
of the programs, flowcharts, and sample runs are included. 


18413 (BFR-R—37:1986) Control and regulation of heat 
pumps. A collation of present knowledge. Engblom, P.; Lind- 
gren, S.; Tammisto, O. (Statens Raad foer Byggnadsforskn- 
ing, Stockholm (Sweden)). 1986. 75p. (In Swedish). NTIS 

Sales Only), A04/MF AOl. File Number 
DE87751085. 

This report presents a collation of various systems for con- 
trolling heat pumps. Operating experience has been collected in 
order to investigate how various installations operate in practice. In 
several cases, it has not been possible to operate the heat pumps as 
originally planned as a result of too high a temperature in the heat 
sink. This has usually resulted in an inability to operate the plan in 
such a way as to produce heat at as low a cost as would have been 
the case had the plant been operating correctly. Present-day under- 
standing of how various factors affect the selection of technically 
and economically correct control system for heat pump operation is 
not satisfactory, and so the report concludes with specific recom- 
mendations for necessary research and development work. 


18414 (BFR-R—51:1986) Frost heave problems associat- 
ed with district heating mains beneath roads. Theoretical sim- 
ulation of various types of insulation. Janson, L.E. (Statens 
Raad foer By, forskning, Stockholm (Sweden)). 1986. 
42p. (In Swedish). NTIS (US Sales Only), PC A03/MF 
AO1. File Number DE87751086. 

This report relates to Part II of a development project con- 
sisting of three planned part. Part I is a feasibility study, entitled / 
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sup P/roblem Indentification and Theoretical Analysis/sup ,/ pub- 
lished as BFR Report No. R111:1984. Part II, which is concerned 
with theoretical simulation, tests the computer model that has been 
developed for simulation of the temperature distribution around dis- 
trict heating mains with different types of insulation. The objective 
has been to identify those technical designs that can be proved 
theoretically to be of greatest interest in tackling the problem of 
uneven frost heave around heating mains. A subsequent Part III of 
the work plans to carry out pratical verification of the proposed 
design solutions through full-scale trials in an ice laboratory. The 
work has resulted in two design/methods being found to have 
better theoretical prospects for salving the problem than other de- 
signs tested. One involves allowing heat to spread to a greater dis- 
tance from the pipe by omitting surrounding insulation in the earth 
but by applying modest insulation to the district heating pipes, 
where they pass under roads. The second method involves extreme- 
ly effective insulation of the pipes, or the provision of ventilation 
intended to carry away the heat loss, while preventing frost from 
penerating down into the ground below the pipes by burying a suit- 
ably-sized sheet of expanded polystyrene immediately above the 
pipes. 


18415 (BNL—51968) Forced-air thermal distribution sys- 
tems in small buildings: R and D planning studies in zoning 
and system losses. Andrews, J.W.; Krajewski, R.F. (Brook- 
haven National Lab., Upton, NY (USA)). Dec 1985. Con- 
tract AC02-76CH00016. 11lp. NTIS, PC A06/MF AOI; 1; 
GPO Dep. File Number DE87006012. 

Work performed during Fiscal 1985 in the area of thermal 
distribution systems in buildings is reported. This area includes the 
systems used to distribute heat and cooling throughout a building, 
and it also addresses the optimal utilization of these systems to min- 
imize energy use, for example through zoning. The report covers 
assessment tasks on thermal losses in forced-air distribution systems, 
zoning in residences with forced-air distribution systems, hydronic 
and radiant systems, national energy-use impacts, and the prepara- 
tion of a ten-year research and development plan. 


18416 (CONF-870101—7) A data specification guideline 
for DOE's Single-Family Building Energy Retrofit Research 
Program. (Oak Ridge National Lab., TN (USA)). 1987. 
Contract AC05-840R21400. 12p. NTIS, PC A02/MF AOI; 
1; GPO Dep. File Number DE87004278. 

From American Society of Heating, Refrigerating, and Air- 
Conditioning Engineers meeting; New York, NY, USA (18 Jan 
1987). 

" Data - more detailed than billing data - from a substantial 
sample of houses are required to continue addressing unresolved 
questions regarding single-family retrofit performance. A data spec- 
ification guideline was developed for use in the US Department of 
Energy's (DOE's) Single-Family Building Energy Retrofit Re- 
search Program. The guideline identifies the important data param- 
eters that should be collected in DOE-sponsored research projects 
to address these questions. The guideline also defines the data pa- 
rameters sufficiently to ensure that consistent and comparable data 
are collected. The purpose of this paper is twofold: (1) to outline 
the scope of the developed guideline and present a summary of the 
data parameters that were identified and (2) to discuss issues that 
were resolved during the development of the guideline. 


18417 (CONF-870407—1) Developments in gas-fired ab- 
sorption heat pumps, North America. DeVault, R.C. (Oak 
Ridge National Lab., TN (USA)). 30 Apr 1987. Contract 
AC05-840R21400. 9p. NTIS, PC A02/MF AOl1; 1; GPO 
Dep. File Number DE87004255. 
From IEA heat pump conference; Orlando, FL, USA (26 
Apr 1987). 
. Gas fired absorption heat pumps for space conditioning 
(heating and air conditioning) are being developed by several US 
organizations. Single-effect cycle absorption heat pumps for resi- 
dential applications were developed in the 1970's, but proved to be 
uneconomic and were not manufactured. Advanced cycle absorp- 
tion heat pumps with substantially higher efficiencies are now being 
developed, and have the potential to be economically attractive to 
consumers. 
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18418 (CONF-8610224—1) ORNL heat pump ground coil 
models. Mei, V.C. (Oak Ridge National Lab., TN (USA)). 
1986. Contract AC05-840R21400. 20p. NTIS, PC A02. File 
Number DE87004065. 

From International ground coupled heat pump workshop; 
Albany, NY, USA (28 Oct 1986). 

The ORNL ground coil research program began in 1980. 
Aimed at correcting drawbacks of the line source theory, a com- 
prehensive, new theory has been developed which is based on fun- 
damental principles. This theory is more rigorous in its treatment of 
different types of ground coils. Typically, a set of partial differen- 
tial equations for a particular type of ground coil is derived based 
on energy balance. These equations are then solved numerically. 
Heat transfer and coil fluid flow are coupled so that the fluid tem- 
perature along the coil can be calculated. This approach allows a 
variable heat exchange rate between the coil and soil, as the coil 
fluid temperature varies continuously along the coil. It also allows 
the amount of energy absorbed from or rejected to the ground to 
be calculated. 


18419 (CTH-JVG—20) Heat storage in clay with wind 
convectors for a one-family house at Utby. Thermal evalua- 
tion. Rosenblad, G. (Chalmers Inst. of Tech., Goeteborg 
(Sweden). Earth Heat Pump Group). Mar 1986. 35p. (In 
Swedish). NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE87751073. 

A house of 200 m/sp2/ surface is supplied with heat and hot 
water from a 10 kW heat pump. The following heat sources are 
used: At temperatures above 2 degree Celsius - a wind convector at 
the house roof; at temperatures below 2 degree celsius - from a ver- 
tical ground heat storage system consisting of 37 tubes covering a 
surface of 120 m/sp2/. The wind convector is also used for charg- 
ing the heat store (when the ambient temperature is more the 5 
degree Celsius above temperature of the heat store). The system 


has been in operation since 1979. Operational results are reviewed 
in the report. 


18420 (CTH-JVG—21) Methods and costs for construct- 
ing an underground heat storage system of vertical tubes. 
Wilen, P.; Rehn, I. (Chalmers Inst. of Tech., Goeteborg 
(Sweden). Earth Heat Pump Group). Sep 1985. 65p. (In 
Swedish). NTIS (US Sales Only), PC A04/MF AOl. File 
Number DE87751074. 

Methods for building vertical tube heat storage systems in 
rock, sand or clay are discussed. At least ten such systems have 
been built in Sweden. Most are seasonal storage system working at 
low temperatures with heat pumps. Tubings of polyethylene of dif- 
fering dimensions are treated and cost estimates are made for a few 
small systems. Cost comparisons are made to air source heat pump 
sytems for space heating. With 24 refs. 


18421 (DOE/BP/15105—2) Development and testing of 
a screw compressor supermarket refrigeration system: Phase 
2, Final report. Borhanian, H.H.; Toscano, W.M.; Lee, K.P. 
(Aspen Systems, Inc., Marlborough, MA (USA); USDOE 
Bonneville Power Administration, Portland, OR). Feb 1987. 
Contract AC79-84BP15105. 104p. NTIS, PC A06/MF AO1; 
1; GPO Dep. File Number DE87005934. 

A laboratory prototype screw compressor refrigeration 
system was designed, fabricated and tested under various evapora- 
tor and ambient conditions. The design is based on a Dunham-Bush 
vertical hermetic screw compressor and other standard refrigera- 
tion components. Results indicate that a screw compressor rack 
with vapor injection can increase the thermodynamic efficiency of 
low temperature refrigeration in supermarkets by 20 to 28% com- 
pared to multiple reciprocating compressor racks. The payback 
period of the screw compressor refrigeration system relative to 
multiple reciprocating compressor systems is 1.1 to 1.5 years and 
the net present value savings range from 15 to 22 thousand dollars. 


18422 (DOE/BP/18690—5) A framework for assessing 
programmatic options for acquiring the new home conserva- 
tion resource. Johnson, D.R.; Callaway, J.W.; Hattrup, M.P. 
(Pacific Northwest Lab., Richland, WA (USA)). Aug 1986. 
Contract AC06-76RL01830. 85p. NTIS, PC A05/MF AOl1; 
1; GPO Dep. File Number DE87005937. 
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As part of its role in supporting the Northwest Power 
Council's Model Conservation Standards (MCS), the Bonneville 
Power Administration may wish to consider alternative program 
strategy options to encourage widespread adoption of the MCS. 
Five options for BPA’s consideration are presented in this report: 
regulatory approach, positive incentives, negative incentives, mar- 
keting approach, and institutional adjustments. To systematically 
consider the relative merits of each option, an evaluation frame- 
work has been developed. This framework employs criteria that re- 
flect considerations identified in the technology diffusion literature 
and relevant portions of social psychological literatures. The frame- 
work also takes into account the different perspectives and interests 
held by the various audiences who must accept the strategy and im- 
plementation of a program to encourage adoption of MCS. 


18423 (DOE/BP/18690—6) Energy-efficient new homes 
programs: An analysis of utility experience. Callaway, J.W.; 
Branch, K.W.; Davis, L.J. (Pacific Northwest Lab., Rich- 
land, WA (USA)). Feb 1987. Contract AC06-76RL01830. 
49p. NTIS MF A0Ol; 2; GPO Dep. File Number 
DE87005936. 

This paper describes the results of a survey of thirty utilities 
outside the Pacific Northwest that have had practical experience in 
efforts to increase the efficiency of new homes built in their service 
areas. The experience of these utilities is examined from the stand- 
point of why they adopted new energy efficienct homes programs; 
how they structured and have implemented their programs; and 
what factors appear to be involved in achieving success for their 
efforts. 


18424 (DOE/CE/27460—T2) ACEEE [American Coun- 
cil for an Energy-Efficient Economy] 1986 summer study on 
energy efficiency in buildings: Volume 7, Proceedings from 
the panel on social and health factors. (American Council for 
an Energy-Efficient Economy, Washington, DC). Aug 
1986. Contract FG01-86CE27460. 306p. ACEEE, 1001 Con- 
necticut Ave., NW, Suite 535, Washington, DC 20036. File 
Number T187005153. 

Twenty-four papers (one is an abstract only) are included. 
(DLC) 


18425 (DOE/CE/27460—T4) ACEEE [American Coun- 
cil for an Energy-Efficient Economy] 1986 summer study on 
energy efficiency in buildings: Volume 10, from 
the panel on program evaluation. (American Council for an 
Energy-Efficient Economy, Washington, DC). Aug 1986. 
Contract FG01-86CE27460. 202p. ACEEE, 1001 Connecti- 
cut Ave., NW, Suite 535, Washington, DC 20036. File 
Number T187005156. 
Seventeen papers are included. (DLC) 


18426 (DOE/CE/27460—T5) ACEEE [American Coun- 
cil for an Energy-Efficient Economy] 1986 summer study on 
energy efficiency in buildings: Volume 3, Proceedings from 
the panel on large building technologies. (American Council 
for an Energy-Efficient Economy, Washington, DC). Aug 
1986. Contract FG01-86CE27460. 258p. American Council 
for an Energy-Efficient Economy, 1001 Conn. Ave., NW, 
Suite 535, Washington, DC 20036. File Number 
TI87005149. 

The proceedings for the ACEEE 1986 summer study on the 
energy efficiency in buildings are presented. This third volume in- 
volves the proceedings from the panel on large building technol- 


ogies. Each paper has been separately indexed for inclusion in the 
Energy Data Base. 


18427 (DOE/CE/27460—T6) ACEEE [American Coun- 
cil for an Energy-Efficient Economy] 1986 summer study on 
energy efficiency in buildings: Volume 9, from 
the panel on performance measurement and analysis. (Ameri- 
can Council for an Energy-Efficient Economy, Washington, 
DC). Aug 1986. Contract FG01-86CE27460. 352p. ACEEE, 
1001 Connecticut Ave., NW, Suite 535, Washington, DC 
20036. File Number T187005155. 
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The proceedings for the ACEEE 1986 summer study on the 
energy efficiency in buildings are presented. This ninth volume in- 
volves the proceedings from the panel on performance measure- 
ment and analysis. Each paper has been separately indexed for in- 
clusion in the Energy Data Base. 


18428 (DOE/CE/27460—T12) ACEEE [American Coun- 
cil for an Energy-Efficient Economy] 1986 summer study on 
Energy Efficiency in buildings: Volume 6, Proceedings from 
the panel on mandatory measures. (American Council for an 
Energy-Efficient Economy, Washington, DC). Aug 1986. 
Contract FG01-86CE27460. 101lp. ACEERE, 1001 Connecti- 
cut Ave., NW, Suite 535, Washington, DC 20036. File 
Number T187005152. 

The proceedings for the ACEEE 1986 summer study on the 
energy efficiency in buildings are presented. This sixth volume in- 
volves the proceedings from the panel on mandatory measures. 
Each paper has been separately indexed for inclusion in the Energy 
Data Base. 


18429 (DOE/CE/27460—T14) ACEEE [American Coun- 
cil for an Energy-Efficient Economy] 1986 summer study on 
energy efficiency in buildings: Volume 5, Proceedings from 
the panel on marketing. (American Council for an Energy- 
Efficient Economy, Washington, DC). Aug 1986. Contract 
FG01-86CE27460. 185p. ACEEE 1001 Conn. Ave., NW, 
Suite 535, Washington, DC 20036. File Number 
1187005151. 

The proceedings for the ACEEE 1986 summer study on the 
energy efficiency in buildings are presented. This fifth volume in- 
volves the proceedings from the panel on marketing. Each paper 
has been separately indexed for inclusion in the Energy Data Base. 


18430 (DOE/CE/27460—T15) ACEEE [American Coun- 
cil for an Energy-Efficient Economy] 1986 summer os = 
energy efficiency in buildings: Volume 4, Proceedings fro 

the panel on incentives. (American age for an Same. 
Efficient Economy, Washington, DC). Aug 1986. Contract 
FG01-86CE27460. 170p. American Cont 
Efficient Economy, 1001 Conn. Ave., 


for an Energy- 
NW, Suite 535, 
Washington, DC 20036. File Number T187005150. 

The proceedings for the ACEEE 1986 summer study on the 
energy efficiency in buildings are presented. This fourth volume in- 
volves the proceedings from the panel on incentives. Each paper 
has been separately indexed for inclusion in the Energy Data Base. 


18431 (DOE/CE/27460—T18) ACEEE [American Coun- 
cil for an Energy-Efficient Economy] 1986 summer study on 
energy efficiency in buildings: Volume 1, Proceedings from 
the panel on appliances and equipment. (American Council 
for an Energy-Efficient Economy, Washington, DC). Aug 
1986. Contract FG01-86CE27460. 256p. ACEEE, 1001 
Conn. Ave., NW, Suite 535, Washington, DC 20036. File 
Number 1187005147. 

The proceedings for the ACEEE 1986 summer study on the 
energy efficiency in Buildings are presented. This first volume in- 
volves the proceedings from the panel on appliances and equip- 
ment. Each paper has been separately indexed for inclusion in the 
Energy Data Base. (BCS) 


18432 (DOE/CE/27460—T22) ACEEE [American Coun- 
cil for an Energy-Efficiency Economy] 1986 summer study on 
energy efficiency in buildings: Index Volume, subject and 
author index. (American Council for an Energy-Efficient 
Economy, Washington, DC). Aug 1986. Contract FG01- 
86CE27460. 93p. ACEE, 1001 Conn. Ave., NW, Suite 535, 
Washington, DC 20036. File Number T187005146. 

The subject and author index of the proceedings from the 
ACEEE i986 summer study on energy efficiency in buildings is 
presented. 
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18433 (DOE/CE/63427—T1) Innovative financing 
survey: Final report. Garrison, R.L. (Associate Control, Re- 
search and Analysis, Inc., Washington, DC (USA); Urban 
Systems Research and Engineering, Inc., Washington, DC 
(USA). 6 Jun 1986. Contract ACO1- 85CE63427. 47p. NTIS, 
PC A03/MF A01; GPO Dep. File Number DE87005709. 

This report represents the current knowledge and utilization 
of Innovative Financing techniques of Weatherization Assistance 
Program (WAP) subgrantees, a sample of Institutional Conserva- 
tion Program (ICP) grantees, Public Service Commissions (PSC) 
and selected utilities broadly distributed in the country. The survey 
inquired essentially about their organizational use and familiarity 
with the following innovative financing methods: Direct Loan, 
Loan Interest Reduction, Lease, Lease Purchase, Shared Savings, 
Energy Service Contracts, Conservation Incentives and Guaranteed 
Cash Flow. Whatever their characteristics, urban or rural, schools 
or hospitals, gas and electric utilities of differing ownership types, 
large or small states, respondents indicated a marginal awareness 
and utilization of the eight major financing methods. Even though 
their awareness and use is uneven with respect to their characteris- 
tics, certain trends emerge which display an overall lack of applica- 
tion of most of these financing techniques to enhance the program 
use of grant funds. 


18434 (DOE/ID—10160) Chemical heat pump project: 
Final report. (Nevada Univ., Boulder City (USA). Energy 
and Environmental Engineering Center). 1985. Contract 
AC07-761D01570. 118p. NTIS, PC A06/MF AOl1; 1; GPO 
Dep. File Number DE87005966. 

Solid/vapor working media can be used as working fluids in 
industrial heat pumps for heat amplifier and temperature amplifier 
concepts. This report describes the theoretical investigation of can- 
didate solid/vapor fluids and the development of single and multi- 
stage heat pump cycles. Ammoniated complex compounds, hydrat- 
ed complex compounds, metal carbonate-metal oxide media, and 
metal hydrides were investigated. A preliminary computer model 
was developed to predict the performance characteristics of a 
single-stage complex compound temperature amplifier and to out- 
line the limitations of such concepts. A preliminary first cost calcu- 
lation was performed in order to determine the economical feasibili- 
ty of solid/vapor industrial heat pumps in comparison to boilers nd 
state-of-the-art heat pump equipment. 


18435 (DSI—85,01) Energy saving measures in hospitals. 
Part 3. Air quality and energy conservation. (Dansk Sygehus 
Inst., Copenhagen). Dec 1985. 102p. (In Danish). Dansk Sy- 
gehus Institut, Nyrupsgade 18, DK-1602 Copenhagen V 
Price DKK 90. 

The purpose of this report is a survey of the existing experi- 
ence on air quality in hospital buildings. The most typical air qual- 
ity systems are characterized with regard to energy conservation. 
The proposals concerning ventilation and air quality cannot be con- 
sidered as building codes or standards, as no conclusions exists in 
this area yet. (EG). 


18436 (EPRI-EM—5041) Review of commercial floor 

space forecasting methods: Final report. Dohrmann, D.R. 
(ADM Associates, Inc., Sacramento, CA (USA); Electric 
Power Research Inst., Palo Alto, CA (USA)). Jan 1987. 
50p. Research Reports Center, Box 50490, Palo Alto, CA 
94303. File Number T187920259. 

This report reviews alternative approaches for forecasting 
commercial floor space growth that can be used within the context 
of COMMEND, the commercial sector end-use forecasting model 
available from EPRI. Three approaches are reviewed: the floor 
space per employee method; the stock demand method; and the in- 
vestment demand method. The conceptual framework for each 
method is discussed, and sources of data that can be used with each 
method are identified. 


18437 (KTM/E-D—110) Indoor climate in industrial 
buildings, preliminary study. Haemaelaeinen, E.J.; Suomi, U. 
(Ministry of Trade and Industry, Helsinki (Finland). Energy 
Dept.). 1986. 91p. (In Finnish). NTIS (US Sales Only), MF 
AO01. File Number DE87751105. 





32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 
3201 Buildings 


A preliminary study on indoor climate in industrial buildings 
was started in May 1985. It was funded by the Ministry of Trade 
and Industry. The purpose of the preliminary study was to make a 
program for a large research work on indoor climate in industrial 
buildings. Various experts were interviewed in order to find out the 
problems and needs for future research. A seminar was also ar- 
ranged. This preliminary study is complementary work for the re- 
search project "Indoor Air Quality and Ventilation Requirements”. 
The basic research of indoor climate industrial buildings can be car- 
ried out in the following main areas: indoor air quality, health ef- 
fects of indoor climate and control of indoor climate. The applied 
research should be organized and carried out in cooperation with 
experts dealing with different fields of industry, working places and 
problems. The main basis for the selection and evaluation and eval- 
uation of research work during this study has been: 1. Exposures in 
indoor climate of industrial buildings 2. Critical exposures 3. Com- 
fortable indoor climate and 4. Economical use of energy. As a 
result of this preliminary study, a model for coordination of the re- 
search of indoor climate is proposed. Also several initiatives for im- 
portant research subjects are listed in summary of the most impor- 
tant fields of industry where the applied research should be started 
is concluded. 


18438 (LBL—21101) Climatic indicators for estimating 
residential heating and cooling loads. Huang, Y.J.; Ritschard, 
R.; Bull, J.; Chang, L. (Lawrence Berkeley Lab., CA 
(USA)). Nov 1986. Contract AC03-76SF00098. 59p. 
(CONF-370101—6). NTIS, PC A04/MF A011; 1; GPO Dep. 
File Number DE87004469. 

From American Society of Heating, Refrigerating, and Air- 
Conditioning Engineers meeting; New York, NY, USA (18 Jan 
1987). 

” An extensive data base of residential energy use generated 
with the DOE-2.1A simulation code provides an opportunity for 
correlating building loads predicted by an hourly simulation model 
to commonly used climatic parameters such as heating and cooling 
degree-days, and to newer parameters such as insolation-days and 


latent enthalpy-days. The identification of reliable climatic param- 
eters for estimating cooling loads and the incremental loads for in- 
dividual building components, such as changing ceiling and wall R- 
values, infiltration rates or window areas is emphasized. 


18439 (NP—7751114) Design of the energy management 
system for the HVAC-equipment in industrial buildings. 
Anton, H.; Hartelin, D.; Haemaelaeinen, E.; Itkonen, H.; 
Sulku, J. (Ekono, Helsinki (Finland)). 1986. 92p. (In Finn- 
ish). NTIS (US Sales Only), PC A0O5/MF AOl. File 
Number DE87751114. 

General basis of energy management system design for the 
HVAC-equipment in industrial buildings is presented in this report. 
The applications for three works of mechanical industry are pre- 
sented. as well. The purpose of the energy management system is 
the appropriate use of energy which is reached by means of: actu- 
ation of the economic use of the HVAC-equipment; accelaration of 
the detection of malfunctions; control of the maintenance proceed- 
ings; accommodation of the consumption monitoring and thus guid- 
ing the conservation of the energy. Buildings in which the oper- 
ation of the HVAC-equipment are not monitored the share of the 
useless consumption is often approximately 20% of the total con- 
sumption. The standard and realization of an appropriate energy 
management system depend on the number and the location of the 
controlled equipment, the dimensions of the building and the poten- 
tial of the energy conservation. The possibilities to use the existing 
instrumentation and cabling have a considerable influence on the 
costs of the automation of the system in the existing buildings. The 
activity of the monitoring personnel has a considerable influence on 
the efficiency of the energy management system regardless of the 
standard of the automation. An operative energy management 
system can be realized with reasonably scarce costs without auto- 
mation in small and medium size industrial buildings. The automa- 
tion of the system is necessary in larger works. The appropriate and 
effective energy management system should be selected with the 
consideration of the actual conditions in that particular works. The 
operation of the energy management systems in the above men- 
tioned three pilot works are monitored in order to profit the experi- 
ences when further developing the system to more operative and 
effective direction. The results are published later on. 
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18440 (NP—7751116) Fall in light — of industrial 
luminaires due to dirt deposits. Erkioe, Boerman, B. 
(Ekono, Helsinki (Finland)). 1986. 84p. an Finnish). NTIS 
(US Sales Only), PC A0O5/MF AOl. File Number 
DE87751116. 

The ability of various types and constructions of industrial 
luminaires to stay clean in use was studied in four test installations. 
During the tests the luminous fluxes of the luminaires and their de- 
preciation were followed by field measurements. The results can be 
applied to the lighting design of industrial spaces especially when 
choosing the luminaire type and planning the maintenance. When 
selecting the construction of luminaires for an industrial installation 
dirtyness of the space, costs of the luminaires and the maintenance 
have, however, to be estimated individually. Only after that it is 
possible to make calculations for an optimal solution. Concerning 
luminaires with high intensity discharge lamps the efficiency was 
best maintained in closed type luminaires with a separate filter and 
in luminaires with reflector lamps. Concerning luminaires with fluo- 
rescent lamps closed luminaires and luminaires with reflector lamps 
maintained their efficiency best these types of luminaires should be 
used in very dirty spaces, especially, when frequent cleaning of the 
lighting fixtures is difficult. The new value of efficiency of closed 
luminaires is usually inferior to the corresponding open ones. Also 
the metal band for the air cushion diminishes the efficiency of a 
new lighting installation. That is why the choice of open discharge 
lamp luminaires for spaces which are spaces which are not very 
dirty is often sufficient and also recommended. 


18441 (NP—7751464) Utilization of waste heat for green- 
house heating. Technical studies of heaters and interim stor- 
age. Elsner, B. von; Bredenbeck, H. (Hannover Univ. (Ger- 
many, F.R.). Inst. fuer Technik in Gartenbau und Land- 
wirtschaft). 1985. 202p. (In German). NTIS (US Sales 
Only), PC A10/MF AO1. File Number DE87751464. 

This book is the second part of a research report on low 
temperature heating in greenhouse air conditioning. Special low 
temperature heaters, underfloor buffer storage and roof heating 
were studied and are documented here. Where roof heating is con- 
cerned the first worry is not the thermal properties but light perme- 
ability. Fundamental issues and general conditions in this area are . 
discussed. Four chapters of this book are dealt with in separate ab- 
stracts. (BWI). 


18442 (NP—7751464, pp 21-93) Air heating system 
HORTITHERM. Elsner, B. von. 1985. (in German). NTIS 
(US Sales Only), PC A10/MF AOl. File Number 
DE87751464. 

Gartenbautechnische Informationen.; No. 23. 

In Utilization of waste heat for greenhouse heating. Techni- 
cal studies of heaters and interim storage. 

This heating system was installed in a test greenhouse with 
the aim of obtaining information on the heating output of the 
heater, control of heater for adjusting to heat demand, effects on 
plant climate, changes in the heat consumption of the greenhouse. 
Measurements were made under various conditions and evaluated 
with the help of the characteristic data of this greenhouse. The 
heater’s specific thermal output was determined; heat transition 
conditions at the heat exchanger were analysed. At a nominal air 
output the rib surface efficiency is merely 75%, a fact which points 
at a strong cooling down at the rib rims. The radiator output, the 
thermal output, the cooling-down of the heated water, air-heating 
and the power demand were determined. With this performance 
data one determined the floor area which can be heated with one 
radiator, as well as water and air circulation independence of the 
available flow temperature and the desired temperature in the 
greenhouse. The achievable temperature in the greenhouse was cal- 
culated for various radiator designs of various flow- and outside 
temperatures. A radiator covering the heat demand at a double- 
roofed greenhouse at -14/sup 0/C outside and 16/sup 0/C inside 
temperature at a flow temperature of 20/sup 0/C was developed. It 
is installed underneath the tables bearing plant cultures. It consists 
of 56 spaghetti tubes made out of hard polyethylene which are ar- 
ranged in 6 layers. The aim was to find out whether a radiator with 
free convection could supply the required heat within this tempera- 
ture range and how heat demand adjustment was going to be car- 
ried out. On the basis of these measurements one determined the 





heat transition coefficients of this radiator. They proved to be 
higher than estimated on the basis of previous calculations. A mean 
heat transition - and transport coefficient between heated water and 
the air in the plants on the tables was defined and determined by 
measurements. (orig./BWI). 


18443 (NP—7751464, pp 136-161) Rock bed-water ther- 
mal storage. Bredenbeck, H. 1985. (In German). NTIS (US 
Sales Only), PC A10/MF AO1. File Number DE87751464. 

Gartenbautechnische Informationen.; No. 23. 

In Utilization of waste heat for greenhouse heating. Techni- 
cal studies of heaters and interim storage. 

70% of a greenhouses heat demand arises during the night. 
Waste heat however is not available then. Therefore one looked 
into the question whether a rock bed-water storage could compen- 
sate this difference between heat supply and -demand. A storage in- 
stalled under a greenhouse with a volume of 85,5 m/sup 3/ was 
studied. Storage capacity is 75 kWh/K. Tests showed temperature 
distribution in the storage was unbalanced during loading. This ad- 
vantage, which also reduces the efficiency could be done away 
with by two separate tube systems in the storage unit. Storage ca- 
pacity is sufficient to guarantee a night-temperature of 16/sup 0/C. 
(BWP). 


(NP—7751464, pp 162-189) Roof heating. a. 
beck, H. 1985. (In German). NTIS (US Sales Only), PC 
A10/MF AO1. File Number DE87751464. 

Gartenbautechnische Informationen.; No. 23. 

In Utilization of waste heat for greenhouse heating. Techni- 
cal studies of heaters and interim storage. 

To study light permeability of greenhouses with roof heating 
a conventional greenhouse was equipped with such a heating 
system. As the water film runs below the ventilation purlin there is 
a condensation surface for dehumidification. The water film thick- 
ness is 1-3 mm only in order to obtain a straight, coherent film. The 
use of power plant cooling water affect light permeability only 
slightly. Dirt particles however settled very quickly at uneven 
patches and spots which led to intensive growth of algae which in 
turn affected light permeability considerably. (BWI). 


18445 (ORNL/CON—217) Impact analysis of a residen- 
tial energy conservation shared savings program: The General 
Public Utilities experience. Brown, M.A.; White, D.L. (Oak 
Ridge National Lab., TN (USA)). Feb 1987. Contract 
ACO05-840R21400. 70p. NTIS, PC A04/MF A011; 1; GPO 
Dep. File Number DE87006028. 

This report evaluates the effectiveness of a residential shared 
savings program - The Residential Energy Conservation Action 
Program (RECAP). It focuses primarily upon the electricity sav- 
ings attributable to RECAP, but also assesses customer satisfaction 
with the program, comfort benefits, electric peak load controls, and 
the use of alternative heating fuels. Since RECAP has been imple- 
mented by different contractors in various New Jersey and Penn- 
sylvania communities, some attention is given to contractor- and 
community-specific program impacts in an attempt to identify those 
program design features which have worked best. 


18446 (PNL—5709) Developing an energy design tool: 
Phase 1 report. Heidell, J.A.; Deringer, J.D. (Pacific North- 
west Lab., Richland, WA (USA). Feb 1987. Contract 
AC06-76RL01830. 156p. NTIS, PC A08/MF A0O1; 1; GPO 
Dep. File Number DE87005448. 

This report documents the planning phase of a proposed 
four-phase project for creating computer software to provide 
energy expertise in a manageable form to architects and engineers - 
thereby decreasing energy use in new buildings. The government 
sponsored software would be integrated with commercially devel- 
oped software for use in the design of buildings. The result would 
be an integrated software package to aid the designer in the build- 
ing design process and to provide expert insight into the energy re- 
lated implications of a proposed design. 
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18447 (TKK-KO/ET—15) Study of operation of fluid- 
ized-bed boiler of block-house order. Horvath, A.; Virtanen, 
M.; Jahkola, A. (Helsinki Univ. of Technology, Otaniemi 
(Finland). Inst. of Energy Engineering). 31 Mar 1986. 115p. 
(In Finnish). NTIS (US Sales Only), PC A06/MF A0O1. File 
Number DE87751109. 

The research-project "Study of operation of fluidized-bed 
boiler of block-house order” is a direct continuation of the re- 
search-project “Application of fluidized-bed combustion to small 
heating boilers” done at the Helsinki University of Technology in 
the Laoratory of Energy Economics and Power Plants in the 
period of 1982-1984. In the former research period build fluidized- 
bed boiler of 300 kW heatcapacity was used for combustion tests 
which cocentrate on questions of detail as fuel-feeding system, ef- 
fectivity of burning, heattransfer, fluegas- and dustemission as well 
as the control of fluidized-bed boiler. Based on the testresults con- 
clusions can be drawn connected with sizing and building of com- 
mercial fluidized-bed boiler of block-house order. As a result of the 
research work recommanded fuel-recepting and feeding system, a 
basic shape of furnace of good heattransfer conditions, recommand- 
ed dust-filtering system and measuring results connected with the 
pilot boiler’s control system are performed. 


18448 (VTT-TIED—567) Comparative laboratory meas- 
urements on small heat pumps in Denmark, Sweden and Fin- 
land. Wiksten, R. (Valtion Teknillinen Tutkimuskeskus, 
(Finland)). Apr 1986. 40p. (In Swedish). NTIS (US 

es Only), PC A03/MF AO1. File Number DE87751098. 
The report describes measurements on four small heat pumps 


“in Denmark, Finland and Sweden. The heat pumps were an earth 


heat pump, a ground water heat pump, an exhaust air heat pump 
and an outdoor air heat pump. The exhaust air heat pump was heat- 
ing domestic hot water, the other heat pumps the water in the radi- 
ator circuit. Comparisons of the heat pumps were made regarding 
the output heating power, the input electrical power and the coeffi- 
cient of performance. The measured results agreed quite well. De- 
viations occurred also, that are difficult to explain. More measure- 
ments are required to investigate the allowed deviations in input 
quantities to get acceptable deviations in the measured results. 


18449 (VTT-TIED—601) Control of heating systems in 
residential buildings. Katajisto, K.; Kohonen, R.; Kosonen, 
R. (Valtion Teknillinen Tutkimuskeskus, Espoo (Finland)). 
Aug 1986. 118p. (In Finnish). NTIS (US Sales Only), PC 
A06/MF AO01. File Number DE87751099. 

The function of HVAC- and their control systems is to 
maintain thermal comfort conditions in room spaces during the oc- 
cupied hours. Thermal comfort conditions are obtained energy-eco- 
nomically with a well-operating control system. This means that 
both internal and external heat loads are exploited efficiently. In 
order to be able to evaluate the performance of a control system 
the requirements for the indoor air conditions should be given al- 
ready at the design stage. The final user of a building is not often 
able to give these requirements, for which the designer is responsi- 
ble. In the Finnish Building Code (part 3) there is a requirement of 
+-2 deg C for the accuracy of room air temperature control. There 
are no requirements for the change rate of indoor temperature, air 
flow velocity, etc. In residential buildings, the requirement of +-2 
deg C accuracy is obtained with the commonly used control sys- 
tems. According to the measurements in the VTT experiment 
houses and laboratory, the requirements and recommendations in 
the ASHRAE and ISO/DIS 7730 standards can be fulfilled with 
today’s heating and control systems assuming that the control loop 
is closed and the process itself is designed properly. On the basis of 
theoretical considerations, the factors affecting the controllability of 
different heating systems (water radiator, direct electric and warm 
air heating) are given. The demand on product development and a 
three-stage testing procedure of heating and their control systems 
are also discussed. Heat distribution systems should be improved so 
that each room air temperature can be controlled individually and 
independet of the thermal conditions of adjacent room spaces, 
which is a pre-requisite for the use of individual billing of heat con- 
sumption. 
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18450 (VIT-TUTK—425) Spatiotemporal control of ex- 
haust air ventilation. Holmberg, R.; Laine, J. (Valtion Tek- 
nillinen Tutkimuskeskus, Espoo (Finland). Sep 1986. 66p. 
(In Finnish). NTIS (US Sales O Only), PC A04/MF AO01. File 
Number DE87751097. 

The ventilation systems in buildings should operate so that 
both temporally and locally varying needs for ventilation can be 
satisfied. With the cascade control system based on exploitation of 
the flow’s own pressure energy it had become possible to build a 
self-contained constant flow exhaust air terminal device with which 
the user can increase his exhaust air ventilation rate. The constant 
flow terminal devices designed and built for the special needs of the 
test building proved to be suitable for spatiotemporal control of 
need-based exhaust air ventilation. The individual ventilation needs 
of the inhabitants could be satisfied much better than with the pre- 
viously used centrally controlled so-called two-speed exhaust air 
ventilation system. The performance of some constant flow termi- 
nal devices showed inaccuracies typical of prototypes due to insuf- 
ficient production technology. These can easily be eliminated with 
industrial manufacturing. With the first prototypes investigated a 
10% accuracy sufficient for ventilation systems was reached. 
During field tests no changes could be detected in the motion sensi- 
bility of the movable cone of the terminal device. A spatiotempor- 
ally controlled exhaust air ventilation system can be built with cas- 
cade-controlled constant flow terminal devices when the system is 
designed so that the duct pressure is within the operation range of 
the constant flow terminal devices in all points of operation. Noise 
prevention and control of air flows and pressure conditions presup- 
pose that the ducts are tight, and that the inside of the building is 
tight. 


3202 Transportation 


REFER ALSO TO CITATION(S) 17808 


18451 (DTH-SL—84-C-569) Energy saving methods for 
merchant ships. A tutorial. Blanke, M. (Danmarks Tekniske 
Hoejskole, Lyngby. Servolaboratoriet). Dec 1984. 20p. 
(CONF-8501102—1). Danmarks Tekniske Hoejskole. Servo- 
laboratoriet. DK-2800 Lyngby, Denmark. 

From Fuel savings in the dayly ships operations; Copenha- 
gen, Denmark (9 Jan 1985). 

This paper presents some issues of shipboard energy utiliza- 
tion and methods for saving energy. Current trends are outlined, 
and an overview is given of various methods that have proved to 
give an acceptable pay back time for the investments. Specific em- 
phasis is given to shipboard methods such as steering controllers, 
where research and development over the last few years have 
given both fuel efficient systems and have provided methods that 
can access the energy savings actually obtained. Monitoring tech- 
niques are further dealt with. Recordings from sea trials are used 
for demonstation of various issues. 29 refs. 


18452 (PB—87-122313/XAB) Alternative incandescent 
traffic signal lamps and systems for improved optical and 
energy efficiency. Final report, September 1983-February 
1985, (Lighting Sciences, Inc., Scottsdale, AZ (USA)). Sep 
1985. 327p. NTIS, PC Ai5/MF A0l. 

A study was undertaken to determine methods of improving 
the optical efficiency of traffic signals to reduce power usage, while 
maintaining high safety standards. In-depth investigations were per- 
formed on the use of quartz-halogen lamps, low-voltage lamps, re- 
designed lenses, and nighttime signal dimming. All methods de- 
creased power usage, although in some cases the increased initial 
cost did not justify their application. Very large efficiency gains 
were obtainable using redesigned lenses, the principles of which are 
described in the report. 
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3203 Industry And Agriculture 


REFER ALSO TO CITATION(S) 17733, 17966, 18013, 18014, 18216, 18441, 
18442, 18443, 18444, 18584 


18453 (BMFT-FB-T—86-112) Savings in energy and 
water by effluent control in the dyehouse. Final report. Guse, 
R.; Wittel, C.; Handschuh, F.; Weber, R. (Bundesminister- 
ium fuer Forschung und Technologie, a _(Germany, 
F.R.); Institut fuer Textil- und Verf: hnik, Denken- 
dorf (Germany, F.R.); Faber (C.) a pi (M.) 
G.m.b.H., Vereinigte Textilwerke, Wilheim and der Teck 
(Germany, F.R.)). Dec 1986. 63p. (In German). NTIS (US 
Sales Only), PC A04/MF AO1. File Number DE87751370. 

Dyehouses have high demand for energy and water, because 
the dye baths have to be heated up and after dyeing chemicals and 
surplus pigments must be washed out. Reuse of relatively clear 
rinse water has not been possible till now, because a nonautomatic 
separation of recycling water and waste water would not be eco- 
nomical. For this reason a water control system has been devel- 
oped, which allows automatic water separation. So it is possible to 
save important rates of energy and water by partial reuse of rinse 
water and gaining back heat from hot waste water. The system 
may be adapted to existing dyeing plants. With 14 refs., 4 tabs., 17 
figs. 


18454 (CONF-860965—1) Anaerobic treatment of indus- 
trial wastes. Ng, A.S.; Rose, C.M.; Torpy, M.F. (Argonne 
National Lab., IL (USA)). 1986. Contract W-31109-ENG- 
38. Sp. NTIS, PC A02. File Number DE87004673. 

From 2. national conference on anaerobic digestion of indus- 
trial wastes; Chicago, IL, USA (10 Sep 1986). 

Interest in anaerobic biotechnology for the treatment of in- 
dustrial wastes has grown considerably. Anaerobic biological waste 
treatment offers advantages over aerobic systems in terms of lower 
energy requirements, less biological sludge production, and the po- 
tential for energy recovery in the form of methane gas. The devel- 
opment of innovative reactor designs, based on the optimization of 
growth and retention of anaerobic microorganisms, has created an 
impetus to reevaluate the anaerobic treatability of many industrial 
waste streams. Data are presented to illustrate the potential applica- 
bility of anaerobic digestion for the treatment of a wide array of 
industrial process-waste streams, particularly those process-wastes 
originating from the Organic Chemical Production Industry. 


18455 (DOE/CE—0176) The DOE industrial energy con- 
servation program: Research and development in the iron and 
steel industry. (USDOE Assistant Secretary for Conserva- 
tion and Renewable Energy, Washington, DC. Office of In- 
dustrial Programs). Feb 1987. 26p. NTIS, PC A03/MF AOI; 
1; GPO Dep. File Number DE87006192. 

In an effort to maintain a strong and productive industrial 
base and to reduce reliance on imported energy sources, the US 
Department of Energy, Office of Industrial Programs, conducts in- 
dustrial energy conservation research and development activities. 
To date, the Office of Industrial Programs has supported over two 
hundred research and development projects covering a wide spec- 
trum of industrial applications. This brochure presents a summary 
of the Office of Industrial Programs’ research and development ac- 
tivities to date for the steel industry. It was prepared to serve as a 
tool to aid in the transfer of the results of these activities to those 
interested in Federal Industrial energy conservation activities. 


18456 (DOE/CE/40787—T1) Tech Application: Short 
wave infrared curing: Vol. 1, No. 1. (Battelle Memorial Inst., 
Columbus, OH (USA). Center for Metals Fabrication). 
1987. Contract FG01-86CE40787. 3p. Center for Metals 
Fabrication, 505 King Ave., Columbus, OH 43201-2693. 
File Number T187004424. 

Described are modifications made by Moultrie Manufactur- 
ing (GA) in their plant for solids powder coating of extruded alu- 
minium coating sections and for ir curing of the coatings under 
computer control. (DLC) 





= (DOE/CS/40376—T1) Energy Integrated dairy 
System in Puerto Rico. Sasscer, D.S.; a iia 
(Cente al Energy and Environment Research, Ma 
Rico)). Oct 1986. Contract FCO7- 80CS40376. T19p. 
NTIS, PC A06/MF A011; 1; GPO Dep. File Number 
DE87005834. 
Principles of energy-integrated farming were applied to the 
Rio Canas Dairy Farm, a privately-owned dairy farm and one of 
the largest dairy farms in Puerto Rico with a milking herd of 400 
cows. Animal wastes were fed to two anaerobic digesters where 
methane gas was produced by bacterial degradation of organic ma- 
terial. The methane gas fueled an engine-generator to produce elec- 
tricity for farm use and for sale to the public utility. The Wastes 
were partially stabilized by bacterial action with the digesters and 
the digester effluent passed to a liquid-solid separator. Solid fraction 
was composted and either used as bedding material for the cows or 
marketed as soil conditioner. The liquid fraction flowed to a stor- 
age pond and was used in the Greenfeed subsystem to fertilize 
forage crops for the cows. Estimated energy savings of the system 
were 1705 MBtu for the first two subsystems and 7,718 MBtu’s for 
all three subsystems. Simple payback for the first two subsystems 
was very long (20 years) because facilities for effective manure re- 
covery did not exist on the farm at the outset of the project, oper- 
ational costs for manure collection were charged against the 
project, and system components were oversized. Including the 
Greenfeed subsystem, simple payback for the project was 8.2 years. 
Assuming that manure collection facilities and practices already ex- 
isted and assuming proper sizing of all components, simple payback 
for the Anaerobic Digestion and Electrical Production subsystem 
and the Farm Waste Management subsystem was 5.8 years. Using 
data from this project, an estimate of the return on investment was 
projected for different herd sizes. Results suggested that for dairy 
farms with less than 500 cows, anaerobic digester systems are only 
marginally profitable. 


18458 (DOE/CS/40377—T1) Energy Integrated Dairy 


Farm System in North Dakota. Pratt, G.; Lindley, J.; Hirn- 
ing, H.; Giles, J. (North Dakota State Univ., Fargo (USA)). 


Nov 1986. Contract FC07-80CS40377. 59p. NTIS, PC A04/ 
MF AO1; 1; GPO Dep. File Number DE87005833. 

The EIFS project at North Dakota State University, located 
at Fargo, North Dakota, is an effort to show how a Northern 
Great Plains EIFS might be operated. This farm used a combina- 
tion of energy conservation, energy capture, and energy produc- 
tion. Energy conservation was demonstrated using reduced tillage 
in a typical cropping system and by using heat reclamation equip- 
ment on the ventilation system and the milk cooler in the dairy 
barn. Energy capture was demonstrated with a solar collector used 
to preheat ventilation air. Energy production was demonstrated 
with the construction of an anaerobic digester to produce methane 
from manure. This manual describes the design, construction, oper- 
ation, and performance of the EIFS developed at North Dakota 
State University. 


18459 (EPRI-CS—5016) Wet-dry cooling demonstration: 
A transfer of technology: Final report. Allemann, R.T.; John- 
son, B.M.; Werry, E.V. (Pacific Northwest Lab., Richland, 
WA (USA); Electric Power Research Inst., Palo Alto, CA 
(USA)). Jan 1987. Contract AC06-76RL01830. 199p. NTIS, 
PC A09/MF A0Ol1 - Research Reports Center, Box 50490, 
Palo Alto, CA 94303; 1; GPO Dep. File Number 
DE87005169. 

Wet-dry cooling using the ammonia phase-change system, 
designated the Advanced Concepts Test, was tested on a large- 
scale at Pacific Gas and Electric Company's Kern Station at Ba- 
kersfield, California. The facility is capable of condensing 60,000 
Ib/h of steam from a small house turbine. Two different modes of 
combining dry and evaporative cooling were tested. One uses 
deluge cooling in which water is allowed to flow over the fins of 
the dry (air-cooled) heat exchanger on hot days; the other uses a 
separate evaporative condenser in parallel to the dry heat exchang- 
er. A third mode of enhancing the dry-cooling system, termed ca- 
pacitive cooling, was tested. In this system, the ammonia-cooled 
steam condenser is supplemented by a parallel conventional water- 
cooled condenser with water supplied from a closed system. This 
water is cooled during off-peak hours each night by an ammonia 


32 ENERGY CONSERVATION, CONSUMPTION, AND UTILIZATION 
3203 Industry And Agriculture 


heat pump that rejects heat through the cooling tower. If operated 
over the period of a year, each of the wet-dry systems would use 
only 25% of the water normally required to reject this heat load in 
an evaporative cooling tower. The third would consume no water, 
the evaporative cooling being replaced by the delayed cooling of 
the closed system water supply. 


18460 (EUR—10432-EN) Development of an absorption 
heat pump for industrial application. (Commission of the Eu- 
ropean Communities, Luxembourg. Directorate General In- 
formation Market and Innovation). 1986. 83p. Commission 
of the European Communities, Luxembourg. Office of Offi- 
cial Publications of the European Communities. 

Ener, 

“Thebes entette tensile te Ole pen dnt On te 
velopment of an absorption heat pump intended for industrial appli- 
cation. A search for suitable working pairs led to the choice of tri- 
fluorethanol-quinoline. The necessary thermodynamic and thermal 
properties of the mixture are determined. In particular solubility 
data is calculated by making use of a newly developed thermody- 
namic model. A thermodynamic cycle is chosen for the heat pump 
and performance calculation are performed. The heat pump compo- 
nents are described and sized. The economics of a heat pump based 
upon the Quinoline-trifluorethanol mixture compared with heat 
pumps using other pairs is determined. 


18461 (EUR—10524-EN) Tests with cleaned and un- 
cleaned gas on a pilot plant. Final report. (Commission of the 
European Communities, Luxembourg. Directorate General 
Information Market and Innovation). 1986. 79p. Commission 
of the European Communities, Luxembourg. Office of Offi- 
cial Publications of the European Communities. 

Energy 

The pvssibilities for heat recovery in a cast iron melting fur- 
nace were studied. A cupola furnace which produces 40 tonnes 
steel per hour, produces 25,000 Nm/sup 3//h of flue gases which 
contain 16-22% CO. Taking into account the heat losses at the 
chimney where fumes are cooled to 200/sup 0/C the recoverable 
heat is about 12.4-10/sup 6/ kcal/h which mainly consists of com- 
bustion heat in CO. This study showed that the heat can be used 
for the production of electricity, which will be used in the plant. 
Recovery of 87 kWh of electricity per tonne of steel produced is 
possible. A steam turbine driven generator of 3.5 MW will be re- 
quired. The combustion of the low calorific gas (approximately 400 
kcal/Nm/sup 3/) has been studied and gave positive results: wet 
CO gas can be burnt without addition of methane and preheating of 
air is not required. The pilot plant consisting of a thermic system 
(combustion chamber and equipment to produce and condense 
steam without turbine and generator) was built and run satisfactori- 
ly. Fouling problems have arisen due to the presence of residual 
dust. It was therefore necessary to complete this research, widening 
the scope to include unpurified gases. The aim is to observe the 
type and the intensity of fouling caused by dust on the gas side heat 
exchange surface of the plant and to study the most suitable clean- 
ing systems. The frequency of intervention and the maintenance 
costs as well as the degree of spontaneous separation of dusts 
would also be examined. In order to carry out the study, the exist- 
ing heat recovery pilot plant will be connected to the cupola fur- 
nace, by insulated and partially fire-proof pipelines (in view of the 
inflammable gases being carried) with cyclones in the middle. The 
existing plant will also be modified in order to incorporate the 
cleaning systems. (orig./IHOE). 


18462 (VO-A—04/86) Potential applications of high-fre- 
quency dielectric heating in mechanical forest industry in Fin- 
land. Siimes, H.; Tarvainen, V.; Peraeniitty, M. (Imatran 
Voima Oy, Helsinki (Finland)). ‘Oct 1986. 142p. (In Finn- 
ish). NTIS (US Sales Only), PC A07/MF> AOl. File 
Number DE87751101. 

The present study of potential applications of dielectric tech- 
nology in wood drying was made by using availaable literature and 
contacting experts and equipment manufacturers. The report gives 
an account of drying results and equipment applications. It also in- 
cludes an overview of the principles of high-frequency drying, the 
equipment required for high-frequency energy production and the 
dielectric properties of wood. In conclusion, the economy of high- 
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frequency drying and factors which influence it are evaluated and 
the most economic applications are defined. In high-frequency 
drying, wood warms up the most in interior sections with a high 
moisture content. The risk for overdrying of the surface is thus 
small, and the wood dries much faster than in convective drying. 
To be economic, the high capital and energy costs of high-frequen- 
cy drying should be compensated by fewer drying defects, a higher 
yield in the final use of the wood, higher storehouse throughput, 
speedier deliveries and lower total energy consumption. Other 
characteristic features of economic high-frequency drying are that 
only a small amount of moisture is removed and the wood is thick, 
difficult to dry and expensive. High-frequency applications which 
merit further study in Finland are drying of thick joinery-quality 
sawn goods and redrying of veneers and chips. 


18463 (KY/D—4138) Restoration, testing and repair of 
30-year old cooling towers at the Paducah Gaseous Diffusion 
Plant, Phase 2. Shelton, M.F. (Paducah Gaseous Diffusion 
Plant, KY (USA)). Sep 1986. Contract AC05-840U21400. 
20p. (CONF-870250—1). NTIS, PC A02/MF AO01; 1; GPO 
Dep. File Number DE87004124. 

From Cooling Tower Institute annual meeting; New Orle- 
ans, LA, USA (25 Feb 1987). 

Early in 1980, a comprehensive reliability study was made to 
ascertain the ability of the present 30 plus year old recirculating 
water system to meet the anticipated load demand through the year 
2000. The anticipated load demand would require that 99% of the 
recirculating water equipment and cooling towers be in service at 
all times. This project was designed to determine if the present 
cooling tower system could be upgraded to handle the load 
demand or would additional cooling towers have to be constructed. 
One of the recommendations of this <tudy was to replace the origi- 
nal redwood mortise lock fill with PVC fill in four fan cells of a 14 
fan cell cross-flow tower for test purpose. This paper deals with 
this prototype installation and testing procedure. After project com- 
pletion, a CTI Performance Test confirmed the four cells were per- 
forming at 100.3 percent of design. 


18464 (NP—7751112) Heat recovery and utilization of 
exhaust gages from crisp bread ovens. Manninen, T.; Sii- 
tonen, E.; Reinikainen, A. (Insinoeoeritoimisto Air-Ix Oy, 
Tampere (Finland)). 1985. 29p. (In Finnish). NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE87751112. 

About 80% of electricity consumption at food mill Vaasan- 
mylly Ltd Kotka mills is used for heating bread ovens (in the year 
1983 13300 MWh). Within the exhaust air from the ovens there 
goes out about 90% of the energy used in bread ovens. It is possi- 
ble to decrease the oil consumption about 5000 MWh/a by building 
heat recovery system for the exhaust air. The biggest problem in 
heat recovery are the impurities, which dirt recovery cool and pre- 
vent the heat transfer. Another problem is the very high tempera- 
ture level in the heating network. The scrubber ought to work well 
in exhaust air. It scrubs air and at the same time transfers heat from 
air to water. It seems more sensible to low the temperature level in 
the heating network than to purchase a heat pump system. 


18465 (NP—7751113) Movable heat recovery pilot plant, 


final report. Vilkki, P.; Lindgren, K. (Insinoe Oeritoimisto 
Kupari Oy, Espoo (Finland)). 1986. 27p. (In Finnish). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE87751113. 

The purpose of this study is to develop a movable heat re- 
covery pilot plant to investigate heat recovery possibilities from dif- 
ferent industrial processes. At the first stage, the possible industrial 
users were surveyed, the pilot plant was designed and manufac- 
tured. The next stage was to make experimental measurements and 
to provide practical experiments. This was performed in a coffee 
roastery. The heat was recovered from the exhaust gas of a roast- 
ing machinery. The main purpose of the measurements was to find 
out the heat transfer effect's dependence upon operation time of the 
plant. Also the impurity degree of the heat transfer surfaces was 
surveyed after the measurement period. The measurements were 
performed approximately once a week during a test period of about 
two months. It was found out that the heat transfer effect increased 
during the first two weeks and then declined rapidly. The effect 
was only 50% of the original after seven weeks of operation. When 
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opening the heat recovery one could find out that the exchanger 
was completely choked. The heat transfer surfaces were covered 
by an about 5 mm thick layer of dirt. The dirt had blocked the 
holes between the ribbed tubes. The heat recovery pilot plant was 
proved to be useful. It gave valuable information about the influ- 
ences of the roasting gas and about cleaning possibilities before the 
decision is to be made on constructing a full scale heat recovery 
plant. 


18466 ae ee Energy conservation in medium- 
sized industrial plants. (Landesgewerbeamt Baden-Wuert- 
temberg, Stuttgart ge mn F.R.). Zentrale Informations- 
stelle fuer Energiefragen (ZIE)). Oct 1985. 34p. (in 
German). NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE87751469. 

General information is presented on energy conservation 
technologies, e.g. by making better use of available machinery and 
resources or by introducing new technologies. 


18467 (NP—7751470) Selected new technologies for effi- 
cient use of energy in the German industry. Abbreviated ver- 
sion. (Fichtner, Beratende Ingenieure fuer Energie- und 
Waermewirtschaft G.m.b.H. und Co. K.G., Stuttgart (Ger- 
many, F.R.); Fraunhofer-Gesellschaft zur Foerderung der 
Angewandten Forschung e.V., Karlsruhe (Germany, F.R.). 
Inst. fuer Systemtec! und Innovationsforschung). Mar 
1986. 20p. (in rma NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87751470. 

Efficient use of the exhaustible resources of energy is as in- 
dispensable as environmental protection. Regardless of the daily ups 
and downs of fuel prices we have to consider new technologies 
which can contribute to the efficient use of energy in the future. 
For this study 63 selected technologies were analysed in great 
detail in order to assess their contribution to energy saving over the 
next ten years. Two categories of technologies were set up: those 
applicable in many branches of industry thereby making a substan- 
tial contribution (microelectronics, microprocessors) and those 
which are specially designed for energy-intensive production proc- 
esses in specific industrial branches. Those latter branches of pri- 
mary industry and producer’s goods industry with high energy de- 
mands - iron- and steel non-ferrous metals, chemical industry, non- 
metallic minerals, pulp and paper - as well as mineral-oil refineries 
and public heating power stations were made the object of that 
study. 


18468 (PB—87-119574/XAB) Asphaltic-concrete industry 
particulate emissions: source category 

March 1982-October 1985. Kinsey, J.S. (Midwest Research 
Inst., Kansas City, MO (USA)). Set 1986. 350p. NTIS, PC 
A15/MF AOl. 

The report describes the development of particulate emission 
factors based on cutoff size for inhalable particles for the asphaltic 
concrete industry. After review of available information character- 
izing particulate emissions from asphalt concrete plants, the data 
were summarized and rated in terms of reliability. Size-specific 
emission factors were developed from these data for each of the 
three processes used in the manufacture of asphalt concrete. A de- 
tailed process description is presented, with emphasis on factors af- 
fecting the generation of emissions. A replacement for Section 8.1 
(Asphalt Concrete Plants) of AP-42 was prepared, containing the 
size-specific emission factors developed by the program. 


18469 (PNL—5725) Direct measurement of solids: High 
temperature sensing: Phase 2, Experimental development and 
testing on furnace-heated steel blocks. Lemon, D.K.; Daly, 
D.S. (Pacific Northwest Lab., Richland, WA (USA)). Dec 
1985. Contract AC06-76RL01830. 76p. NTIS, PC A05/MF 
A01; 1; GPO Dep. File Number DE87006270. 

Using average velocity measurements to estimate average 
profile temperature shows promise and merits further investigation. 
The current generation of electromagnetic acoustic transducers 
(EMATSs) can transmit and detect signals in steel below the mag- 
netic transition temperature. Techniques for calibrating ultrasonic 
velocity to internal temperature need further development. EMATs 
are inadequate ultrasonic transmitters for these applications. A 





high-energy, pulsed laser capable of generating more intense ultra- 
sonic signals should be investigated as a transmitter. Recommenda- 
tions are given for further work. 


(PNL—6147) Technical assessment of the Office 
of Industrial Programs’ Advanced Heat Exchanger Program. 
Rinker, F.G.; Bergles, A.E.; Marciniak, T.J.; Batman, J. 
(Pacific Northwest Lab., Richland, WA (USA)). Feb 1987. 
Contract AC06-76RL01830. 46p. NTIS, PC A03/MF AOI; 
1; GPO Dep. File Number DE87005945. 

The DOE’s AHX Program is an integral part of the OIP’s 
Waste Heat Recovery Program whose goals are to increase the 
end-use energy efficiency of industry and agricultural operations, 
and to expand the energy options for manufacturing processes by 
providing technologies which use various fuels including coal, re- 
newables, oil, and natural gas. The OIP and PNL convened a panel 
of industry experts to conduct a technical assessment of OIP’s 
AHX program. This report documents the results of the panel’s as- 
sessment. 


18471 


producti f paper. 
Mohlin, U.-B.; Moeller, B.; Oelander, K. (Swedish National 
Board for Technical Development, Stockholm). 1986. 14p. 
(In Swedish). NTIS (US Sales Only), PC A02/MF AOl. 
File Number DE87751078. 

Rejects treatment in production of thermomechanical pulp 
has been studied in a pilot plant and in production. The effects on 
the pulp of energy input, pulp concentration and varying energy 
input propotions between the main refiner and the rejects refiner 
has been investigated. High quality pulp is achieved when fiber 
shortening is avoided and fibers of high cementing force are pro- 
duced. Energy efficient production can be reached by speially 
treating a pulp stream enriched in particles of low cementing force. 
The rejects treatment should be performed at a high pulp concen- 
tration and with a high energy input. 


= (STU—83-4181) Improved energy efficiency in ma- 

terials drying. Wimmerstedt, R., Nilsson, L.; Hallstroem, A. 
(Swedish National Board for Technical Development, 
Stockholm). Dec 1985. 17p. (in Swedish). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE87751079. 

Energy efficient drying is studied through process optimiza- 
tion in two types of dryers; rotary dryers and fluidized bed dryers. 
Methods have been designed for simulating the drying process in 
these two dryers. 


18473 (STU—84-3337) Lactic acid fermentation of vege- 
tables - an energy conserving technique giving tasty products 
with good keeping qualities. Andersson, R. (Swedish Nation- 
al Board for Technical Development, Stockholm). 27 Jan 
1986. 37p. (In Swedish). (STU—82-5587). NTIS (US Sales 
Only), PC A03/MF A01. File Number DE87751081. 

Carrots, turnips and red beets have been fermented using 
lactic acid. The products have been tested regarding taste and keep- 
ing qualities. Some conserving additives are needed to eliminate de- 
velopment of yeast or mould fungi. Benzoic acid can be added 
without disturbing the fermentation. The same good results were 
also obtained using carbon dioxide. Pasteurization or freezing af- 
fected the texture of the products in a negative way. 


18474 Energy conservation techniques. Chiogioji, M.H.; 
Soma, J. (U.S. Dept. of Energy, Washington, DC). pp 74-95 
of Handbook of energy systems engineering: Production 
and utilization. Wilbur, L.C. New York, NY; John Wiley 
and Sons Inc. (1985). 

Two obvious economic incentives for the development of an 
energy conservation program on a plant-by-plant basis can be iden- 
tified: the savings realized by reducing energy use and the econom- 
ic losses prevented by avoiding loss of production when fuel supply 
is curtailed. Demand reduction constitutes conservation; however, 
it is economically attractive only if the energy cost savings over an 
acceptable period of time are greater than the cost of implementing 
the conservation measures. It remains difficult to convince a plant 
manager that he should make an investment in energy conservation 
if such a program holds no promise of economic return. The 
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second incentive-energy security- is only important if the loss asso- 
ciated with process downtime or facility closure that is caused by 
energy curtailment is great. Many factors-production schedule, ma- 
terials and product shelf lives, unit costs, plant shutdown and start- 
up costs, union agreements concerning temporary plant closure, 
backup fuel availability and anticipated length of the shutdown- are 
examined to evaluate the impact of such an event. 


18475 Rational use of energy in the aluminum industry. 
Sheneman, R. (Office of Industrial Programs, U.S. Dept. of 
Energy). pp 410-429 of International cooperation for ration- 
al use of energy in ind . Washington, DC; OECD Pub- 


aaa and Information Center (1983). (CONF- 8307119— 


From International seminar on rational use of energy in in- 
dustry; Lima, Peru (4 Jul 1983). 

The subject of energy is of critical importance to every 
nation, industry, business and individual. In the past, the United 
States’ economic strength has, in large measure, been based on a 
generous, diverse supply of low cost energy. However, the distor- 
tions in supply, and the increasing energy prices of the past decade, 
have stressed the American economy. Energy, although not the 
only factor, is a major reason why the U.S. has witnessed a slow- 
down in productivity. To remain competitively strong, industry in 
general, and the aluminum industry, in particular, must replace or 
retrofit plants which are obsolete in terms of energy consumption 
and technology. 


18476 Rational use of energy in the non-ferrous metals 
industry (other than aluminum). Carter, J. (Energy Conser- 
vation Div., U.K. Dept. of Energy). pp 384-409 of Interna- 
tional cooperation for rational use of energy in industry. 
Washington, DC; OECD Publications and Information 
Center (1983). (CONF-83071 19—). 

From International seminar on rational use of energy in in- 
dustry; Lima, Peru (4 Jul 1983). 

The U.K. meets its energy needs substantially from its indig- 
enous resources of coal, oil and natural gas with the addition of 
small quantities of nuclear and hydro power. But the authors 
cannot opt out of world energy problems. And rising U.K. fuel 
prices in line with world trends and long-term marginal costs have 
emphasized the need for conservation. The role of energy efficien- 
cy will become even more important as indigenous production of 
oil and natural gas peak out in the 1990s and decline thereafter. 
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REFER ALSO TO CITATION(S) 17709, 17802, 17962, 17962, 17963, 17964, 
17975, 17977, 18034, 18414 


18477 (CTH-JVG—22) High and low temperature under- 
ground heat storage - technical and economic aspects. Ro- 
senblad, G.; Berntsson, T.; Franck, P.Aa. (Chalmers Inst. of 
Tech., Goeteborg (Sweden). Earth Heat Pump Group). Mar 
1986. 87p. (In Swedish). NTIS (US Sales Only), PC A05/ 
MF AO1. File Number DE87751075. 

Three different underground high temperature heat storage 
systems have been compared: a borehole system, a rock cavern and 
a rock cavern filled with broken rock. The capacity of the systems 
correspond to a energy output of 50 GWh during the firing season. 
The internal temperature losses of the storage system was shown to 
be of great importance when the economy of the system was de- 
duced. The low temperature heat storage system included a vertical 
tube system in clay, a heat pump and a heatcollector (a wind con- 
vector or a solar collector). 


18478 (DOE/CE/26530—T2) District heating and cool- 
ing for the city of Olympia and the Washington State Capitol 
Campus: Phase 1 feasibility study. Bloomquist, R.G.; Simp- 
son, S.J. (Washington State Energy Office, Olympia 
(USA)). Jun 1986. Contract FG01-85CE26530. 349p. 
(WAOENG—87-01). NTIS, PC A115. File Number 
DE87005299. 

A new secondary treatment plant is operating adjacent to 
downtown Olympia and only 18 blocks or 2 kilometers from the 
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Washington State Capitol Campus. The feasibility was studied of a 
district heating and cooling (DHC) system which would utilize the 
effluent from the sewage treatment plant and/or other available hy- 
drothermal resources. The proposed DHC system in Olympia 
would extract heat from the sewage effluent or other hydrothermal 
sources through the use of one or more large water-to-water heat 
pumps. Hot water from the heat pumps would, in turn, be distribut- 
ed through a pipeline network to areas of downtown Olympia and 
the Capitol Campus. Individual buildings would connect to the 
system thus alleviating the need for a boiler, furnace, or other heat- 
ing unit. The top rated scenario for downtown Olympia utilizes 
sewage effluent from a secondary treatment plant in conjunction 
with a large water source heat pump. Existing boilers at the Capitol 
Campus and new boilers, to be constructed near the heat pump, 
will provide peaking and back-up capabilities to the system. The 
heat pump plant will be located adjacent to the sewage treatment 
plant and will extract 15° to 20°F from the treated effluent stream 
prior to its disposal in Budd Inlet. The DHC system could produce 
10 to 25% savings over the fuels presently being used. 


18479 (LTKK-EN-B—43) Reliability of district heating 
system and its influence on dimensioning. Koskelainen, L.; 
Leukkunen, R.; Pesari, J. (Lappeenrannan Teknillinen Kor- 
keakoulu (Finland). Energiatekniikan Laitos). Apr 1985. 
52p. (In Finnish). NTIS (US Sales Only), PC A04/MF AO1. 
File Number DE87751117. 

Most important factors effecting on the reliability of district 
heating system are studied. On the basis of literature statistics on 
performance of thermal power plant networks and consumer device 
are cleared up. For the thermal power plants statistics both accord- 
ing to time and load are available, but equal information on e.g. 
heat exchangers and heat pumps is not available. Typical reliability 
problems in a district heating system are the long time log; heat dis- 
tribution breaks do not cause problems for the furthest consumers 
until after many hours. These things need a dynamic simulation 
model to be cleared, especially the network part of the system. 
Power plants and consumers can be modelled by regression models, 
which can be static, if their time dependence is considered. 


18480 (NP—7751467) Calculating tarifs for the district 
heat supply. (Bundesamt fuer Energiewirtschaft, Bern (Swit- 
zerland)). Sep 1985. 103p. (In German). NTIS (US Sales 
Only), PC A06/MF AO1. File Number DE87751467. 

Problems of price fixing and billing and accounting in dis- 
trict heating systems are indeed much more complicated and com- 
plex than in other public utilities such as electricity and gas supply. 
The first part of this report is therefore dedicated to the main fac- 
tors and general conditions influencing prices for district heat, such 
as competition on the heat market and the cost structure which is 
influenced by the fluctuations of demand. The second part explains 
the currently used scales of rates and the various elements of a con- 
tract on heat supply. Finally 15 different types of rate scales of 
Swiss district heat suppliers are explained. They are representative 
for price fixing for district heat in Switzerland. 


18481 (ORNL/Sub—84-19701/1) A comparative analysis 
of utility- and non-utility-based energy service companies: A 
case study approach. (Consumer Energy Council of Amer- 
ica, Washington, DC; Oak Ridge National Lab., TN 
(USA)). Jan 1987. Contract AC05-840R21400. 117p. NTIS, 
PC A06/MF AO1; 1; GPO Dep. File Number DE87005048. 

The Consumer Energy Council of America Research Foun- 
dation (CECA) has launched a project, with support from Oak 
Ridge National Laboratory and US Department of Energy, to ex- 
plore how energy service companies are addressing barriers to 
widespread conservation in the residential market. Six energy serv- 
ice companies specializing in the residential sector were selected as 
case studies. Two utility-based ESCOs providing service to the C 
and I market were also examined. Because utilities have a direct 
link to consumers, know their level of energy consumption and 
know alternative energy supply costs, they are in an ideal position 
to overcome barriers to conservation. It turns out, however, that 
the utility-based ESCOs do not engage in much residential sector 
activity and the two that CECA studied were strictly C and I fo- 
cused. Because of their affiliation with regulated utilities, there may 
be constraints on how utility-base ESCOs can function. Conse- 
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quently, the regulatory context in which utility-based ESCOs oper- 
ate is documented. In a preliminary manner, CECA asks whether 
or not it is regulatory constraints that have kept utility-based 
ESCOs out of the residential market. 


18482 (PB—87-117743/XAB) Costs of air-pollution- 
abatement systems for sewage-sludge incinerators. Final 
report. Annamraju, G.; Shah, Y.M.; Arora, M.L. (Mont- 
gomery (James M.), Inc., Pasadena, CA (USA)). Nov 1986. 
68p. NTIS, PC A04/MF AO1. 

Capital and annual costs were calculated for applying six dif- 
ferent air-pollution-control systems to municipal sewage-sludge in- 
cinerators that were using multiple-hearth furnaces. The systems in- 
volved three principal types of air pollution equipment - wet scrub- 
bers, fabric filters, and electrostatic precipitators - applied to three 
different plant sizes (plants incinerating 36, 72, and 300 tons of dry 
sludge per day in one, two, and eight multiple-hearth furnaces, re- 
spectively). Technical-feasibility studies indicated that all three 
types of controls could achieve a total particulate-removal efficien- 
cy of 99%. 


18483 (PB—87-125902/XAB) Measurement of suspend- 
ed-particle, heavy-metal, and selected organic emissions at 
Wolverhampton Municipal-Refuse incinerator. Clayton, P.; 
Scott, D.W. (Warren Spring Lab., Stevenage (UK)). 1985. 
28p. (LR—571(PA)M). NTIS, PC PC E05/MF E05. 

An investigation to measure the emissions of suspended par- 
ticles, heavy metals, and selected high-molecular-weight chlorinat- 
ed hydrocarbons was carried out during a three day period at the 
Wolverhampton municipal-refuse incinerator (West Midlands 
County Council). On average, the mean suspended-particle emission 
was 25 g/s compared with the recommended limit of 8.9 g/s for 
the twin incinerator units burning 12.5 te/h of refuse each. The 
emission indices of measured chlorinated dioxins and dibenzofurans 
were within the range found at other UK refuse incinerators, but 
were generally lower than average. Concentrations of these organic 
materials in the precipitator fly ash were low compared with pub- 
lished data. 


18484 (PB—87-125910/XAB) Measurement of suspend- 
ed-particle, heavy-metal, and selected organic emissions at 
Sheffield municipal-refuse incinerator. Clayton, P.; Scott, 
D.W. (Warren Spring Lab., Stevenage (UK)). 1985. 26p. 
(LR—570(PA)M). NTIS, PC PC E05/MF E05. 

An investigation to measure the emissions of suspended par- 
ticles, heavy metals, and selected high-molecular-weight chlorinat- 
ed hydrocarbons was carried out during a three-day period at the 
Sheffield municipal incinerator (South Yorkshire County Council). 
On average, the mean suspended-particle emission was 1.47 g/s 
compared with the recommended limit of 3.6 g/s for a single incin- 
erator unit burning 10 te/h of refuse. The emission indices of meas- 
ured chlorinated dioxins and dibenzofurans were comparable with 
those observed at other municipal incinerators in the United King- 
dom, with the exception of that for 2,3,7,8 tetrachlorodibenzo-p- 
dioxin which was extremely low. Concentrations of these organic 
materials in the precipitator ash were low compared with published 
data. 


18485 (PB—87-125928/XAB) Measurement of suspend- 
ed-particle, heavy-metal, and selected organic emissions at 
Gateshead municipal-refuse incinerator. Clayton, P.; Scott, 
D.W. (Warren Spring Lab., Stevenage (UK)). 1985. 26p. 
(LR—569(PA)M). NTIS, PC PC E05/MF E05. 

An investigation to measure the emissions of suspended par- 
ticles, heavy metals, and selected high molecular weight chlorinat- 
ed hydrocarbons was carried out at the Gateshead municipal incin- 
erator (Tyne and Wear County Council). On average, the mean 
suspended particle emission of 9.3 g/s was above the recommended 
limit of 3.6 g/s for a single incinerator unit. In view of the relative- 
ly high emission rates of particles and chlorinated dioxins, it is rec- 
ommended that further work be carried out to investigate the rea- 


sons for the high particulate emission and the possible sources of 
chlorinated dioxins. 
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18486 (VTT-TIED—602) Demonstration of district heat- 
ing load control system, Project plan. Kekkonen, V. (Valtion 
Teknillinen Tutkimuskeskus, Espoo (Finland)). Aug 1986. 
55p. (In Finnish). NTIS (US Sales Only), PC A04/MF A011. 
File Number DE87751100. 

The purpose of district District Heating Load Control is pri- 
marily to diminish peak load boiler heat production, but also to 
support operation during failure situations. As there is no experi- 
ence of District Heating Load Control, this demonstration project 
will outline some technical solutions and measure the physical and 
economical consequences of a new system. Use of some other auto- 
mation systems like remote controlled building automation, power 
carried control and ratio control, will also be demonstrated. The 
aim of the project is to start R et D activity in this new branch. 
District Heating Load Control Automation System includes a com- 
puter, which gets input information from DH process and gives 
Load Control Messages as output. Consumer’s heating control 
equipment reacts to Control Messages by modifying the outdoor 
temperature measurement signal. Demonstrations will proceed 
during the winter 1986-1987. 


3209 Education And Public Relations 


18487 (DOE/MI/10072—T1) The project to design and 
develop an energy-related program for public housing resi- 
dents: Final report. (Assignment Group, Rockville, MD 
(USA)). Dec 1986. Contract FG01-85MI10072. 38p. NTIS, 
PC A03/MF AO1; 1; GPO Dep. File Number DE87005599. 

This demonstration project studied how to minimize the 
costs associated with public housing tenants in standard public 
housing as well as under homeownership transfers. A related prob- 
lem was how to graduate the tenants to another level of responsi- 
bility and self-sufficiency through resident business developments 
and training in energy-related fields. The goal that emanated was 
the design and development of an energy-related demonstration 
program that educates public housing residents, facilities indigenous 
business development where appropriate, and trains residents to 
provide needed services. 


18488 (ESC—37) Public information on energy conserva- 
tion in town quarters. An investigation into the influence of 
social networks on the information process. Final report. 
Weenig, W.H.; Midden. C.J.; Schmidt, T. (Stichting Ener- 
gieonderzoek Centrum Nederland, Petten. Energie Studie 
Centrum). Nov 1986. 217p. (In Dutch). NTIS (US Sales 
Only), PC A10/MF A01. File Number DE87751590. 

The potentials of neighbourhood energy saving programmes 
were examined. It was hypothesized that the course of the energy 
saving programme would be influenced by the characteristics of the 
social network of the neighbourhood. It was also presumed that 
residents influence each other in their decisions to adopt energy 
saving measures. In order to study the effects of the social context 
local programmes were conducted in two neighbourhoods: one 
with a dense social network, and one with a relatively loose social 
network. Two control neighbourhoods were selected. The study 
comprised the entire adoption process of a number of energy saving 
appliances, starting from awareness of the programme, through par- 
ticipation in programme activities, to the actual adoption of energy 
saving measures, ranging from the installation of home-insulation to 
adjustments in behaviour. Data were collected by interviewing rep- 
resentative samples of the residents of the selected neighbourhoods 
before, after and during the period in which the energy saving pro- 
gramme took place. The results show that the programme was suc- 
cessful in both neigbourhoods. In the neighbourhood with the 
dense social network the effects of social influence were demon- 
strated. In this neighbourhood the residents could easily be motivat- 
ed to participate in the programme. 


18489 (NP—7751462) European opinion and the energy 
problems in 1984. (Commission of the European Communi- 
ties, Brussels (Belgium)). 1984. 112p. (In German). NTIS 
(US Sales Only), PC A06/MF AOl. File Number 
DE87751462. 

This investigation was carried out at the request of the Di- 
rectorate General for Energy of the Commission of the European 
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Communities in the ten EC-countries. Representative national sam- 
ples of the population over 15 years of age, in total 9,900 persons, 
were questioned personally in their homes in October 1984 by pro- 
fessional interrogators using a questionnaire with 20 questions 
which was the same in all countries. The survey was carried out by 
10 special institutes belonging to the "European Omnibus Survey”; 
the general coordination was done by Ms. Helene Riffault, Director 
General of "Faits et Opinions” (Paris). Three large topics were 
closely dealt with within the framework of this investigation: the 
assessment of the national energy situation, the attitude towards the 
energy policy and the estimation of the various energy sources, es- 
pecially nuclear energy. The investigation also dealt with energy 
problems in the daily life of the Europeans, for example energy sav- 
ings in households and the various ways of energy consumption. 


33 ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


18490 (CRC—396) Electric propulsion: a review of future 
space propulsion technology. Voulelikas, G.D. (Communica- 
tions Research Centre, Ottawa, Ontario (Canada)). Oct 
1985. 77p. NTIS, PC A05/MF AO1. 

The various types of electric thrusters that have been devel- 
oped for both primary and auxilary propulsion are discussed. De- 
tails of the principal characteristics of the most promising and cur- 
rently developed devices along with the advantages and disadvan- 
tages of each type of thruster are also discussed. In addition, an ac- 
count is given of some of the missions for which each type of elec- 
tric propulsion system is suited, concentrating on applications deal- 
ing with north-south stationkeeping (NSSK) of geostationary satel- 
lites, orbit transfer and interplanetary objectives. Finally a system 
configuration is discussed based on the current state-of-the-art and 
conclusions and recommendations are given for current and future 
development. 


3301 Internal Combustion Engines 


— ALSO TO CITATION(S) 17787, 17795, 17827, 17973, 18495, 18496, 


18491 (AD-A—175013/2/XAB) Octane ee in- 
crease of 1984 model vehicles. (Coordinating Research 
Council, Inc., Atlanta, GA (USA)). Oct 1986. ap. (CRC— 
549). NTIS, PC A03/MF AO1. 

Octane requirement increase (ORI) was determined for sixty- 
two 1984 model cars and trucks operated on unleaded gasoline. 
The cars tested were not selected to represent the distribution of 
vehicles produced in the model year; rather, the data base consists 
of information volunteered by participants. All ORI values were 
determined from the increase in maximum octane requirements irre- 
spective of whether requirements were obtained at full- or part- 
throttle. Though the sample size is smaller than in previous years, it 
does not appear to have significantly affected the conclusions. Con- 
tents include: Vehicles Tested; Mileage Accumulation; Average 
Sensitivity Full-Boiling Range Unleaded Reference Fuel (FBRU); 
High Sensitivity Full-Boiling Range Unleaded Reference Fuel 
(FBRSU); Primary Reference (PR) Fuel; Test Technique; Data 
Analysis Technique; Comparison of 1975 through 1984 ORI Stud- 
ies; ORI Versus Initial Octane Requirements. 


18492 (DTH-LET-RE—86-8) Control of gas engines. 
Melgaard Nielsen, P.; Kofoed, E. (Danmarks Tekniske 
Hojskole, Lyngby. Lab. for Energiteknik). Jun 1986. 85p. 
(In Danish). Danmarks Tekniske Hoejskole, Lab. for Ener- 
giteknik, DK-2000 Lyngby, Denmark. 

EFP-82. 

A microprocessor based control of the efficiency of an gas 
engine has been developed. The first step was a one-parameter con- 
trol which by controlling the air-gas mixture shall optimize the effi- 
ciency. Next step was developing a more general control strategy 
which at the same time can control and optimize several parameters 
in the gas engine, the parameters being control of the efficiency and 
effect as a function of the air-gas mixture and of the mixture 
amount. A parameter control was in part tested in the laboratory 
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without convincing results. An assessment of hte possible errors in- 
dicates that the problem is the used gas regulating valve the charac- 
teristics and inertia of which is not directly suitable for the elc- 
tronic control which has been used. Within the frame of the project 
there has been no opportunity to correct this error. The future 
work with microprocessor baes controls must include: 1. Correc- 
tion of the described problem for the developed controls; 2. Fur- 
ther analysis of the need to include more parameters in gas engine 
controls, especially the time of ignition; 3. Extension with supervi- 
sion -, alarming -, and reporting systems. (LN). 


18493 Synthetic gasolines and diesel fuels from process- 
ing of shale oils and coal liquids. Sefer, N.R.; Erwin, J. War- 
rendale, PA; Society of Auto Engineers (1986). 14p. 
(CONF-861041—). Society of Auto Engineers, 400 Com- 
monwealth Dr., Warrendale, PA 15096. 

From Society of Automotive Engineers international fuels 
and lubricants meeting and technical display; Philadelphia, PA, 
USA (6 Oct 1986). 

Seven test fuels were provided to research projects in the 
Department of Energy Alternative Fuels Utilization Program. Cur- 
rent refining technology was applied for conversion of shale- and 
coal-derived feedstocks to gasolines, diesel fuel, and turbine fuel. 
Hydrogenation was used in all four processing sequences, supple- 
mented by catalytic reforming, distillation, and blending as needed 
to meet the product objectives. Major operating conditions are de- 
scribed for each process step. Laboratory analyses are provided for 
feedstocks, intermediates, and final products. 


3303 Electric-powered Systems 


18494 (NP—7751464, pp 94-135) Low-temperature radia- 
tors with free convection: Finned tube or SPAGHETTI-radia- 
tors. Elsner, B. von. 1985. (In German). NTIS (US Sales 
Only), PC A10/MF AO1. File Number DE87751464. 

Gartenbautechnische Informationen.; No. 23. 

In Utilization of waste heat for greenhouse heating. Techni- 
cal studies of heaters and interim storage. 

The aim was to develop a low-temperature radiator for 25/ 
sup 0/-30/sup 0/C water temperature which would not need any 
powered ventilators for heat dispersion. A finned-tube heat ex- 
changer with 6 mm hard-polyethylene tubes was designed as radia- 
tor to be installed underneath plant culture tables in greenhouses 
with culture grooves. Heat radiation is sufficient to heat a thermo- 
pane-greenhouse to 16/sup 0/C at an ambient temperature of -14/ 
sup 0/C and waste heat of 26/sup 0/C (180 W/m/sup 2/ floor area 
in the test arrangement). Pressure drop corresponds to data of con- 
ventional greenhouses. (orig./BWI). 


3307 Emission Control 
REFER ALSO TO CITATION(S) 18447 


18495 (PB—87-125829/XAB) Development and valida- 
tion of an on-board diesel particulates sampler. Potter, C.J.; 
Savage, C.A.; Simmonds, A.C. (Warren Spring Lab., Ste- 
venage (UK)). 1985. 42p. (LR—549(AP)M). NTIS, PC PC 
E05/MF E05. 

A diesel-engine-exhaust particulate-emissions sampler was 
developed using a miniature constant-volume sampler technique. 
The approach was shown to produce similar results to the standard 
CVS and dilution-tunnel technique in the laboratory. Generally, 
agreement was within + or - 10%. Particulate emissions from 1.6- 
and 2.4-litre indirect injection and 6 litre direct injection (DI) en- 
gined vehicles were measured in accord with standard laboratory 
procedures and on the road in urban, rural, and steady-state road 
drives. The maximum particulate emission rate for the 1.6-litre car 
was 0.15 g/km at 113 km/k; at 80 km/h, two 2.4-1 vans emitted 
about 0.3 g/km; and the 6-litre diesel truck (DI) emitted about 0.7 
g/km. 


18496 (PB—87-125936/XAB) Gaseous pollutant emis- 
sions of a 1.8-litre Volkswagen Scirocco without and with 
three-way catalyst systems. Potter, C.J.; Savage, C.A. 
(Warren Spring Lab., Stevenage (UK)). 1985. 37p. (LR— 
564(AP)M). NTIS, PC PC E05/MF E05. 


The on-the-road emissions of a 1.8-1 Volkswagen Scirocco 
were measured using the Warren Spring Laboratory Mini-CVS 
system. The emissions were measured with the vehicle in three con- 
ditions: (i) no catalyst, (ii) a 50,000-mile aged catalyst, and (iii) a 
200-h aged catalyst. The road-test schedule included urban, subur- 
ban, motorway drives and high-speed drives on a test track. 


3308 Alternative Fuels 
REFER ALSO TO CITATION(S) 17787, 17795, 17973, 18493 
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3501 Policy, Negotiations, And Legislation 


18497 (AD-A—174607/2/XAB) Possible Soviet response 
to the Strategic Defense Initiative: a functionally organized 
taxonomy. Interim report. Lewis, K.N. Corp., Santa 
Monica, CA (USA)). Jul 1986. 68p. (RAND/N—2478-AF). 
NTIS, PC A04/MF AO1. 

In the wake of the Strategic Defense Initiative (SDI), much 
effort has been devoted to estimating potential Soviet responses to 
it. There is general agreement that the Soviet response will (1) con- 
sist of attempts to stop, circumvent, emulate, and neutralize the 
SDI; (2) include political, military, and strategic efforts; and (3) 
vary over time, depending on several factors. Setting aside Soviet 
technological options, this note considers various factors that might 
interest or influence senior Soviet decision makers as they consider 
a range of programmatic, strategic, and political options for re- 
sponding to the SDI. Its goal is to identify generic categories of 
Soviet response options rather than the specific forms those options 
may take. Contents include: Precursors to any Taxonomy of Soviet 
Responses to SDI; Primarily Military or Technological Steps; Pri- 
marily Grand Strategic Steps; and Primarily Political Steps. 


18498 (UCRL—53743) Defense and stability. Reinhardt, 
G.C. (Lawrence Livermore National Lab., CA (USA)). 27 
Jun 1986. Contract W-7405-ENG-48. 15p. NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE87005728. 

This study is a further extension of our investigations into 
prevenient stability; here, we look at the effects of strategic defen- 
sive systems. We use the Exchange code to examine the changes in 
crisis stability and deterrence brought about by various levels of 
strategic defense for both US and USSR cities. Our results show 
that crisis instability rises slightly as either side alone increases its 
defense effectiveness, with maximum instability occurring at values 
of defense effectiveness approximating 80%. After that point, crisis 
stability increases until the situation can be regarded as more stable 
than it was initially. Our results also show that when both super- 
powers increase their defense effectiveness simultaneously, crisis in- 
stability reaches a maximum at the same time mutual deterrence 
begins to decrease. These findings cast doubt on the wisdom of 
sharing strategic defense technology. 


3503 Verification 


REFER ALSO TO CITATION(S) 17953 


18499 (UCRL—95242-Rev.1) The value of in-country 
seismic monitoring systems. Hannon, W.J. (Lawrence Liver- 
more National Lab., CA (USA)). Dec 1986. Contract W- 
7405-ENG-48. 34p. (CONF-8610136—1-Rev.1). NTIS, PC 
A03/MF AOI; 1; GPO Dep. File Number DE87003817. 

From SIPRI/CLIPS study on a comprehensive test ban; 
Ottawa, Canada (23 Oct 1986). 

In-country seismic systems are elements of most proposals 
for monitoring a Comprehensive Test Ban (CTB). These systems 
consist of data acquisition and processing hardware and appropriate 
operational procedures for site selection, data analysis and report- 
ing. The proximity of the in-country stations to potential evasion 
sites allows the use of multiple seismic waves at each station to 
detect and identify evasion attempts. Even with extensive, in-coun- 





try systems, earthquakes with explosion-like properties and chemi- 
cal explosions will produce significant numbers of false alarms. In- 
country seismic systems have also been to prevent clan- 
destine, off-site testing and estimate yields for a Low Yield Thresh- 
old Test Ban (LYTTB). Verified constraints on the source environ- 
ment, extensive, validated calibration procedures, significant on-site 
inspection and the validation of new techniques are required if the 
yield estimation properties of such networks are to be of significant 
value. Evaluation of the acceptability of specific systems is difficult 
given the broad spectrum of values of the decision makers (e.g., 
what is a militarily significant evasion), and the uncertainties in the 
estimates of capability. Decision analysis is a possible approach to 
addressing this difficulty. 


36 MATERIALS 


REFER ALSO TO CITATION(S) 17687, 18672, 19530 


18500 (DOE/ER/45241—1) Materials Science and Engi- 
neering Study: Technical progress report for the period Feb- 
ruary 1, 1986-January 31, 1987. (National Academy of Sci- 
ences, Washington, DC (USA). Commission on Physical 
Sciences, Mathematics, and Resources). 3 Oct 1986. Con- 
tract AI05- 86ER45241, 19p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87006047. 

The Materials Science and Engineering (MSE) Study activi- 
ties for 1986 included the following activities: Appointment of the 
committee on Materials Science and Engineering (COMMSB), ap- 
pointment of the panel members to the five panels, appointment of 
program officer for study, meetings of COMMSE and the Steering 
Committee to delineate study plans, work of the five panels, and 
input from MSE community. Tasks for MSE committees and 
panels are stated, and memberships are listed. 


3601 Metals And Alloys 


REFER ALSO TO CITATION(S) 17698, 17710, 17714, 17714, 17732, 17810, 
17855, 17867, 18031, 18185, 18194, 18229, 18230, 18461, 18469, 18644, 18794, 
18865, 18869, 19632, 19666 


18501 (AD-A—174598/3/XAB) Investigation and synthe- 
increased 


sis of high temperature and -stiffness rsp aluminum 
alloys. Annual Technical report, 1 October 1985-30 Septem- 
ber 1986. Fine, M.E.; Weertman, J.R. (Northwestern Univ., 
Evanston, IL (USA). Technological Inst.). 31 Oct 1986. 
12p. NTIS, PC A02/MF AO1. 

The objective of this research is to investigate two promising 
systems as the basis for high-temperature aluminum alloys useful to 
425 C (800 F). The first is a metal-matrix composite consisting of 
an aluminum-magnesium alloy matrix reinforced by spinel (magnesi- 
um aluminate) particulate. The second system is tri-aluminum (zir- 
conium, vanagium) dispersed in aluminum matrix. Here the lattice 
parameter matches that of the matrix. Research on dilute alloys has 
showed a low coarsening rate for this intermetallic at 425 C. Study 
of more-concentrated alloys with the necessary volume percent of 
dispersid for high-temperature creep and fatigue resistance is under- 
way. A procedure for preparing specimens of the aluminum alloy 
matrix-spinel composite was worked out and specimens prepared. 
In the procedure, rapidly solidified alloy powder and oxide are me- 
chanically alloyed, cold pressed, hot pressed, pressure forged, and 
annealed. Extrusions containing 5 vol.% tri-aluminum (0.75 vanadi- 
um, 0.25 zirconium) were prepared for this research by Lockhead- 
Palo Alto from rapidly solidified foil. The measured creep rate at 
425 C is much lower than in the current aluminum-iron-cerium 
alloy. 


18502 (AD-A—174685/8/XAB) Quasi-static compression 
and tensile stress-strain curves, tantalum - 10% tungsten and 
300 grade maraging steel. Final memorandum report. Benck, 
R.F.; Silsby, G.F. (Army Armament Research and Devel- 
opment Command, Aberdeen Proving Ground, MD (USA). 
Ballistics Research Lab.). May 1986. 42p. (BRL-MR—3521). 
NTIS, PC A03/MF AO1. 

The results of quasi-static compression and tension tests of 
tantalum -10% tungsten alloy and Vascomax 300 CVM 300 trade 
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maraging steel are presented. Young’s modulus, Poisson’s ratio, and 
yield strength and ultimate strength were determined at test tem- 
peratures of 23.9 C. Results provide engineering properties docu- 
mentation for materials used in several terminal ballistic tests. 


18503 (AD-A—174712/0/XAB) Neutron irradiation ef- 
fects on the mechanical properties of HY-80 steel. Master's 
— . ‘USAy’ in P Nuclear Eng State De ‘ae ee 
ar’ t. of Nuclear Engineering). Dec 198 

NTIS, PC A05/MF A‘ . os 

2 9 Navy in 
constructing nuclear-submarine hulls. The need to know the effects 
of neutron irradiation on its mechanical properties is evident be- 
cause the steel will acquire a fast-neutron dose over the lifetime of 
the vessel. Future construction of reactor vessels and components is 
expected to rely, to a higher degree, on the use of these high- 
strength-steel alloys. The mechanical properties of HY-80 steel is 
affected by neutron irradiation when bombarding neutrons collide 
with the material’s atomic structure. Radiation defects caused by 
this damage hinder or prevent dislocation movement through the 
structure, which in turn hardens the steel. Previous research on this 
subject has concluded that irradiation levels on the order of 3 X 
107° n/sq cm can increase the steel’s strength by as mush as 50%, 
and raise its ductile-brittle transition temperature several hundred 
degrees. Few previous studies have shown measurable effects on 
the mechanical properties of HY-80 steel if irradiation levels are 
below 1 X 107’ n/sq cm. The research discussed in this paper found 
that irradiation levels of 5 X 10?” n/sq cm do result in measurable 
effects on the strength and hardness of HY-80 steel, and that in- 
creasing irradiation fluence levels increases the magnitude of these 
effects. 


18504 (AD-A—174784/9/XAB) Fundamental study of 
the bonding of thermal-barrier coatings. Final (annual) report, 
15 June 1982-30 November 1985. Mitchell, T.E.; Heuer, 
A.H. (Case Western Reserve Univ., Cleveland, OH (USA). 
Dept. of Metallurgy and Materials Science). Jun 1986. 70p. 
NTIS, PC A04/MF AO1. 

Two layer thermal barrier coatings are currently being de- 
veloped for extending the performance of nickel-base-superalloy 
gas-turbine engines. The best materials reported to data comprise a 
Ni-Cr-A1-Y bond coat and a Y2Os partially stabilized ZrO. (Y- 
PSZ) thermal barrier coat. The Y level of both the bond coat and 
the thermal barrier coat have been studied empirically but the fun- 
damental factors that govern optimization of the thermal-barrier 
system are not well understood. Optimized systems perform re- 
markably well during high-temperature exposure and thermal cy- 
cling but failure still tends to occur by radial cracking in the ceram- 
ic coat and circumferential cracking at the various metal/ceramic 
interfaces, Two fundamental aspects of the behavior are discussed: 
firstly, phase stability in the zirconia-yttria system itself, particularly 
the desirable tetragonal phase, and secondly, the nature of the im- 
portant zirconia-alumina interface that forms during oxidation of 
the underlying bond coat. 


(AD-A—174904/3/XAB) Thin superconducting 
tion by surface acoustic waves. Annual 
progress report, 30 September 1985-30 September 1986. 
Levy, M. (Wisconsin Univ., Milwaukee (USA). Dept. of 
Physics). 13 Nov 1986. 14p. NTIS, PC A02/MF AO1. 
Surface-acoustic-wave attenuation (SAW) and electrical re- 
sistivity on In/InO films was measured. On one film it was found 
that both vortex-=antivortex dipoles associated with a Kosterlitz- 
Thouless transition and excess local resistivity associated with gran- 
ularity of the film contribute to the energy absorption in the film. 
On another film, with a high sheet resistivity, a peak in attenuation 
is observed which may be associated with a metal-insulator transi- 
tion at the local level. A technique for determining average grain 
size in a granular superconductor has been proposed. Proximity 
acousto-electric coupling to a granular Al superconducting film 
was demonstrated. This technique may be used to determine the 
separation between two surfaces that are less than 1000A apart. 
Measurement on the Er(1-x)Ho(x)Rh,B, alloy system were com- 
pleted. A theoretical relaxation expression has been derived and is 
being used to analyze the maxima that have been observed in the 
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attenuation curves. Preliminary measurements of both the attenu- 
ation and velocity of longitudinal waves in a single crystal of 
URusSie have been performed. 


18506 (BDX—613-3698) Evaluation of centrifugal barrel 
tumbling process for impregnation of molybdenum disulfide 
powder lubricant: topical report. White, G.D. (Allied Corp., 
Kansas City, MO (USA). Bendix Kansas City Div.). Feb 
1987. Contract AC04-76DP00613. 12p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87005725. 

Molybdenum disulfide lubricant, applied by the moly-harper- 
izing process, was evaluated in terms of film thickness, effects of 
cleaning operations, effects on the weldability of stainless steel, and 
determination of the optimum application variables. The results of 
this evaluation show molybdenum disulfide to be a film of measura- 
ble thickness having a very low coefficient of friction which is af- 
fected by substrate finish and cleaning operations. 


18507 (CEA-R—5355) Investigation and application of 
intense magnetic fields to welding of stainless steel tubes. 
Gallizzi, H. (CEA Centre d'Etudes Nucleaires de Cadar- 
ache, 13 - Saint-Paul-les-Durance (France). Inst. de Recher- 
che Technologique et de Developpement Industriel 
(RDI). May 1986. 234p. (In French). NTIS (US Sales 
Only), PC Al1/MF AO1. File Number DE87750938. 

Conventional welding techniques are not always suitable for 
stainless steels and for a number of other alloys with highly inter- 
esting properties, so that new methods must be developed. The pur- 
pose of this work was to experiment with a high velocity impact 
welding method using intense magnetic fields produced in a coil 
supplied by an electric pulse generator. Nondestructive and de- 
structive tests demonstrated the quality of the resulting weld. Met- 
allurgical analysis of the weld zone confirmed the properties char- 
acterizing a satisfactory weld in the solid state with interdiffusion. 
Potential industrial applications of this technique may be considered 
after upgrading the pulse generator utilized and in particular for 
joints of fuel pins for fast reactors. 


18508 (CONF-860746—14) Predictions of anisotropic su- 
perconductivity in UlIr; and UPts. Oguchi, T.; Freeman, 
A.J.; Crabtree, G.W. (Northwestern Univ., Evanston, IL 
(USA). Dept. of Physics and Astronomy; Argonne National 


Lab., IL (USA)). 1986. Contract W-31109-ENG-38. 15p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE87004992. 

From Anomalous rare earths and actinides; Grenoble, 
France (7 Jul 1986). 

Anisotropic singlet state superconductivity is predicted for 
Ulrs (an itinerant non-heavy fermion intermetallic) as was done ear- 
lier for UPts (perhaps the prototype heavy fermion system). In 
both, this arises from strong Uf-Xd hybridization which yields a 
highly anisotropic Fermi surface (now confirmed by dHvA experi- 
ments of Taillefer et al. on UPts), electron - phonon interaction, 
and superconducting energy gap. 


(CONF-860807—2) Charge transfer processes and 
sputtering processes of self-sustaining alkali metal coatings on 
metal surfaces. Krauss, A.R.; Auciello, O.; Uritani, A.; Val- 
entine, M.; Mendelsohn, M.; ; Gruen, D.M. ‘(Argonne Nation- 
al Lab., IL (USA); North Carolina State Univ., Raleigh 
(USA). Dept. of Nuclear Engineering; Nagoya Univ. 
(Japan). Inst. of Plasma Physics; Georgia Inst. of Tech., At- 
lanta (USA). Nuclear Engineering Dept.). 1986. Contract 
W-31109-ENG-38. 44p. NTIS, PC A03/MF A0Ol1; 1; GPO 
Dep. File Number DE87004947, 

From 6. international workshop on inelastic ion surface colli- 
sions; Argonne, IL, USA (25 Aug 1986). 

It is well known that adsorption of electronegative or elec- 
tropositive atoms on a metal surface results in charge transfer be- 
tween the metal conduction band and the adsorbate atom. This 
charge transfer results in the formation of a coverage-dependent 
image dipole and a consequent change in the work function and ad- 
sorbate binding energy. The secondary electron yield and the 
charge state of surface atoms desorbed by thermal, electron impact 
or ion impact desorption processes are closely related to the effec- 
tive adsorbate charge. This paper discusses the effect of Gibbsian 


segregation (lowest free energy) as a means of producing similar ef- 
fects for electropositive (alkali metal) layers on a number of metal 
substrates. Classical chemisorption theory is used as a means of esti- 
mating the adsorbate effective charge and results are compared 
with models used to predict the secondary ion fraction of sputtered 
atoms. The resulting concept of self-sustaining sputter-resistant 
coatings is analyzed in the context of applications to the fusion en- 
vironment as well as to, e.g., materials for high current electrical 
contacts. 


18510 (CONF-860914—32) Superconducting properties of 
compositionally modulated Pb/Ge thin films. Locquet, J.P.; 
Sevenhans, W.; Bruynseraede, Y.; Homma, H.; Schuller, 
LK. (Argonne ” National Lab., IL (USA); Louvain Univ. 

lgium). Lab. voor Vaste Stof- Fysika en etisme). 
Apr 1986. Contract W-31109-ENG-38. 4p. NTIS MF A01; 
2; GPO Dep. File Number DE87004679. 

From Applied superconductivity conference (ASC '86); Bal- 
timore, MD, USA (28 Sep 1986). 

Finely layered superconducting Pb/Ge multilayers have 
been made on liquid nitrogen cooled sapphire substrates with use of 
a mass spectrometer rate controlled electron beam evaporation 
scheme. Individual layer thicknesses range from 1 to 10 nm, each 
sample containing 50 to 100 Pb/Ge layer pairs with different Pb-to- 
Ge thickness ratio. An x-ray analysis showed that the samples have 
a superlattice structure consisting of amorphous Ge layers and (III) 
textured polycrystalline Pb layers. Transport studies reveal that the 
relationship between Tc and Pb-layers resistance is influenced by 
the layer thickness and the evaporation conditions. Measurements 
of the upper critical field versus temperature clearly show the di- 
mensional crossover effects present in Josephson coupled two-di- 
mensional superconductors. The maximum observed in the critical 
current versus field curve is related to the individual layer thick- 
ness. 


18511 (CONF-860939—4) Large-scale calcium metal 
sample preparation for *1Ca isotope pre-enrichment and AMS 
[accelerator mass spectrometer]. Henning, W.; Liu, Z.; 
Lucas, H.F.; Thomas, G.E.; Adair, H.L.; Grisham, W.B. 
(Argonne National Lab., IL U SA); Oak Ridge National 
Lab., TN (USA)). 1986. Contract W-31109-ENG-38. 9p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE87004716. 

From 13. world conference of the Nuclear Target Develop- 
ment Society; Chalk River, Canada (17 Sep 1986). 

Large quantities of high-purity Ca metal were successfully 
prepared and used in the Oak Ridge Calutron and subsequent AMS 
(accelerator mass spectrometer) measurements at Argonne National 
Laboratory. The high purity could be partly due to the pureness of 
the original source material for CaCO; but mostly due to the 
method of Ca metal reduction involved. A further indication that 
this is very high quality Ca metal was obtained from the Calutron 
from enrichment runs where the efficiency seems about a factor of 
1.5 to 1.7 better than for the commercial Ca metal generally used. 


18512 (CONF-860953—9) Diffuse x-ray scattering stud- 
ies of n and e~ Avadiated 10 éhd Giiate 10 dein, Avacteth, 
R.S.; Ehrhart, P. an National Lab., IL (USA); Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. 
fuer Festkoerperforschung). Aug 1986. Contract W-31109- 
ENG-38. 7p. NTIS, PC A02/MF AO1; 1; GPO Dep. File 
Number DE87004649. 

From International conference on vacancies and interstitials 
in metals and alloys; Berlin, F.R. Germany (14 Sep 1986). 

Pure Ni and dilute NiSi and NiGe alloys were irradiated at 6 
K with either fast neutrons or 3 MeV electrons. The resulting 
defect structures were studied using diffuse x-ray scattering meth- 
ods after different annealing mnleceee: For both types of irradia- 
tion of pure Ni, large interstitial and vacancy dislocation loops de- 
veloped on annealing. In contrast, interstitial agglomerates in a 
NiSi/sub .01/ alloy contained no more than ~10 interstitials, and 
few vacancy loops were observed. Complete recovery was ob- 
served at lower temperatures in the alloy. Similar results were 
found for NiGe/sub .01/, although larger interstitial clusters were 
observed. The results are discussed within the model for the trap- 





ping reactions developed previously to explain the results of e~ ir- 
radiation of these same alloys. 


18513 (CONF-860953—11) Energetic displacement cas- 
cades and their roles in radiation effects. Averback, R.S.; 
Seidman, D.N. (Argonne National Lab., IL (USA); North- 
western Univ., Evanston, IL (USA)). Oct 1986. Contract 
W-31109-ENG-38. 23p. NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE87004678. 

From International conference on vacancies and interstitials 


in metals and allo eaais aieeenea 986). 
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terials. These roles can be described on two time scales. For the 
first, which lasts less than = 10~' - 10-'° s, small cascade volumes 
are characterized by large supersaturations of point defects and 
energy densities of the order of eVs per atom. During this period, 
the system can be driven far from equilibrium with significant rear- 
rangement of target atoms and the production of Frenkel pairs. 
Studies of ion beam mixing and the primary state of damage, in 
conjunction with molecular dynamics computer simulations, have 
contributed largely toward understanding these dynamic cascade 
processes. It is shown that in cascades, “thermal spike” diffusion is 
primarily responsible for atomic rearrangements, and that vacancy 
radial distribution functions provide a natural description of the pri- 
mary state of damage. At later times, the microstructure of the ma- 
terial evolves as cascades begin to overlap, or at elevated tempera- 
tures, point defects migrate away from their nascent cascades. It is 
shown how the primary state of damage in cascades influences this 
microstructural development. 90 refs., 10 figs., 4 tabs. 


precipitation at dislocations in electron- 
silver. Jenkins, M.L.; Hardy, G.J.; Kirk, M.A. (Argonne 
National Lab., IL (USA); Oxford Univ. (UK). Dept. of 
Metallurgy and Science of Materials). 1986. Contract 
W-31109-ENG-38. 7p. NTIS, PC A02/MF A0l; 1; GPO 
Dep. File Number DE87004651. 

From International conference on vacancies and interstitials 
in metals and alloys; Berlin, F.R. Germany (14 Sep 1986). 

In-situ weak-beam observations of the development of elec- 
tron irradiation damage at dislocations in silver are described. Dis- 
locations constrict and promote in their vicinity the formation of 
stacking-fault tetrahedra. The possibility that these are of interstitial 
nature is discussed. 


18515 (CONF-861063—1) Processing and properties of 
powder metallurgy Ni;Al-Cr-Zr-B for use in oxidizing envi- 
ronments, Sikka, V.K.; Liu, C.T.; Loria, E.A. (Oak Ridge 
National Lab., TN (USA); Cyclops Corp., Bridgeville, PA 
(USA). Cytemp Specialty Steel Div.). Oct 1986. Contract 
AC05-840R21400. 1lp. NTIS, PC A02/MF A0i; 1; GPO 
Dep. File Number DE87001699. 

From American Society of Metals materials week; Lake 
Buena _ FL, USA °s Oct 1986). 

The addition of Cr to B-doped NisAl in small ingots used for 
alloy development alleviates dynamic embrittlement, as exemplified 
by low tensile elongation and intergranular fracture, upon testing in 
air at 600°C. Powder metallurgy (PM) technology is advantageous 
to properties due to improved microstructure from rapid solidifica- 
tion, and its effectiveness was studied in the up-scale production of 
four heats of this intermetallic compound with 8 Cr, 0.8 or 1.8 Zr, 
and 0.02 B (wt %). Sheet derived from a cold-rolling and annealing 
sequence on extruded product had a satisfactory level of ductility 
in tensile tests conducted in air within the critical 400 to 800°C 
range. The processing parameters for hot workability of the PM 
product were established via a number of different strain rate tensils 
tests in air at temperatures up to 1100°C. Superplastic behavior pre- 
sented the opportunity for fabrication of a forged shape by hot iso- 
thermal forging. Preliminary forging of cylinders cut from the ex- 
truded bars revealed no peripheral cracking in 60% compression 
tests at strain rates of 0.1 to 0.5/min at 1100°C. Successful isother- 
mal forging of a prototype turbine disk directly from extruded bar 
stock in a closed die at 1100°C and strain rate of 0.5/min was dem- 
onstrated, and the microstructure and mechanical properties were 
at least equal to those of PM sheet and bar products. 12 figs., 5 
tabs. 


18514 (CONF-860953—12) In-situ observations of point- 
defect irradiated 
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18516 (CONF-861063—4) Grain-boundary modeling. 
Wolf, D. (Ar nee National Lab., IL (USA)). Nov 1986. 
Contract W-31109-ENG-38. 45p. NTIS, PC A03/MF AOI; 
1; GPO Dep. File Number DE87004737. 

From American Society of Metals materials week; Lake 
Buena Vista, FL, USA (6 Oct 1986). 

A comprehensive set of computer codes has been developed 
in recent years enabling one to investigate the physical properties 
of grain boundaries in metals and predominately ionic ceramic ma- 
terials. In this brief overview the modeling of grain boundaries in 
metals at absolute zero temperature by means of lattice-statics (it- 
erative energy minimization methods) is described. In contrast to 
experiments, in computer simulations it is rather easy to systemati- 
cally vary the five macroscopic geometrical parameters describing 
a planar, bicrystalline grain boundary. In this manner, computer 
modeling can be used to extract rather fundamental insight into the 
physics of solid interfaces. By comparing the results of such com- 
puter “experiments” with experimental results whenever possible, 
the validity range of these simulation methods can be tested. As re- 
viewed in this paper, the combination of computer-simulation stud- 
ies with related experiments is capable of providing insight which, 
from experiments alone, would be very difficult to obtain. 30 refs., 
15 figs. 


18517 (CONF-861068—17) Apparatus for high tempera- 
ture in situ laser Raman ay epee studies of 
metal corrosion and passivation in aqueous environments. 
Ruther, W.; McMahon, J.J.; Melendres, C.A. (Argonne Na- 
tional Lab., IL (USA)). 1986. Contract W-31109-ENG-38. 
4p. NTIS, PC A02. File Number DE87004868. 

From Electrochemical Society fall meeting; San Diego, CA, 
USA “ Oct 1986). 

Apparatus for in situ Laser Raman Spectroscopy and elec- 
trochemical studies of corrosion and passivation phenomena on 
metals in high-temperature/high-pressure aqueous solutions has 
been constructed and is described. Results of investigations on lead 
in 10-* M NaeSO, solution from 25 to 280°C are presented. Passi- 
vation of lead was found to persist up to 280°C; the surface film 
consisted mainly of PbSQ,. Two other oxy-sulfate phases of lead 
have also been identified at open circuit and slightly more anodic 
potential. 


18518 (CONF-861197—2) Microsegregation in high-mo- 
lybdenum austenitic stainless steel laser beam and gas tung- 
sten arc welds. Kujanpaeae, V.P.; David, S.A. (Oak Ridge 
National Lab., TN (USA); Lappeenrannan Teknillinen Kor- 
keakoulu (Finland)). 1986. Contract AC05-840R21400. 7p. 
NTIS, PC A02. File Number DE87005697. 

From ICALEO '86: laser application conference; Arlington, 
VA, USA (10 Nov 1986). 

An austenitic stainless steel with 6% molybdenum (thickness 
6 mm) was welded using laser beam (LB) and gas tungsten arc 
(GTA) processes at various welding speeds. Depending on the 
welding speed the primary dendrite ing ranged from 12 to 17 
pm and from 2 to 7 pm for the GTA and LB welds, respectively. 
Extensive segregation of molybdenum was observed in the GTA 
welds. The segregation ratio for molybdenum, C/sub ID//C/sub 
D/, was found to be 1.9 in the GTA weld, and 1.2 in the LB weld. 
Distribution of iron, chromium and nickel was found nearly uni- 
form in both welds. A recovered microstructure was observed after 
a post-weld annealing heat treatment. Annealing had a profound 
effect on the molybdenum segregation ratio in the laser weld. The 
critical pitting temperature (CPT) determined by a standard test 
was 55°C for welds made using both processes, whereas it was 
75°C for the base metal. Upon homogenization the CPT of the 
laser beam weld increased to the base metal value, while that of the 
gas tungsten arc weld remained at 60°C. 


18519 (CONF-861207—54) Effects of elastic anisotropy 
on the anomalous yield behavior of cubic ordered alloys. Yoo, 
M.H. (Oak Ridge National Lab., TN (USA)). 1986. Con- 
tract AC05-840R21400. 7p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87005328. 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 
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The positive temperature dependence of yield stress in cer- 
tain Ll, and B2 alloys, e.g. NisAl and 8’-CuZn, is analyzed on the 
basis of the nature of dislocation dissociations predicted by aniso- 
tropic elasticity theory. In the case of NisAl, the torque due to the 
tangential component of the elastic interaction between two super- 
partials as a major driving force for either the cross-slip pinning 
model or the force couplet model. The corresponding torque term 
is relatively unimportant in the B2 structure. The core transforma- 
tion of individual superpartials may be important for the anomalous 
increase of yield stress in B’-CuZn. 


18520 (CONF-861207—64) Materials modification by en- 
ergetic beams. Wiedersich, H. (Argonne National Lab., IL 
(USA)). Sep 1986. Contract W-31109-ENG-38. 6p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE87004828. 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

Energetic ion, electron and photon beams are increasingly 
used to modify materials, i.e., to create materials with new metasta- 
ble microstructures and, therefore, new or modified physical and 
physio-chemical properties. Greatly improved corrosion, friction 
and wear, superconducting, catalytic, semiconducting and optical 
properties have been reported for such modified materials. It is 
clear that significant opportunities exist for further research and de- 
velopment of materials processed by energetic beams. Here the fun- 
damental mechanisms underlying beam-modified microstructures 
are briefly outlined. 


18521 (CONF-861207—68) Dislocation reactions at grain 
boundaries in Li, ordered alloys. King, A.H.; Yoo, M.H. 
(State Univ. of New York, Stony Brook (USA). Dept. of 
Materials Science and Engineering; Oak Ridge National 
Lab., TN (USA)). 1986. Contract AC05-840R21400. 6p. 
NTIS MF AO1; 2; GPO Dep. File Number DE87005713. 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

The characteristics of perfect grain boundary dislocations in 
ordered alloys are discussed, and consideration is given to the pos- 
sible formation of perfect and imperfect grain boundary dislocations 
by the impingement of crystal lattice dislocations. It is shown that 
many dislocation reactions at grain boundaries in ordered alloys are 
made unfavorable if chemical co-ordination must be maintained in 
the structure of the grain boundary. This leads to a suggestion that 
the effect of boron in the grain boundaries of NisAl is to reduce the 
importance of chemical ordering, and thus to promote deformation 
by allowing greater freedom for dislocation reactions to occur. 


18522 (CONF-861207—72) Kinetics of oxidation of Ni 
aluminide exposed to oxygen-sulfur atmospheres. Natesan, K. 
(Argonne National: Lab., IL (USA)). Jan 1987. Contract W- 
31109-ENG-38. 15p. NTIS, PC A02/MF AOI; 1; GPO Dep. 
File Number DE87004871. 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

As part of a development effort on nickel aluminides based 
on NisAl as structural materials for fossil energy applications, oxi- 
dation/sulfidation studies are being conducted at Argonne National 
Laboratory on materials that are being developed at Oak Ridge Na- 
tional Laboratory. Sheet samples of nickel aluminide, containing 
23.5 at. % Al, 0.5 at. % Hf, and 0.2 at. % B were tested in an an- 
nealed condition and after preoxidation treatments. Continuous 
weight-change measurements were made at 875°C by a thermogra- 
vimetric technique in exposure atmospheres of air, a low-pO2 gas 
mixture, and low-pO2 gas mixtures with several levels of sulfur. 
Detailed SEM, EDAX, and electron microprobe analyses of the 
corrosion product scale layers were conducted. The air-exposed 
specimens developed predominantly nickel oxide; the specimen ex- 
posed to a low-pO: environment developed an aluminum oxide 
scale. As the sulfur content of the gas mixture increased, the alumi- 
na scale exhibited spallation and the alloy tended to form nickel sul- 
fide as the reaction phase. The results indicated that the sulfidation 
reaction of nickel aluminide specimen’s (both bare and preoxidized) 
was predominantly determined by the rate of transport of nickel 
from the substrate through the scale to the gas/alumina scale inter- 
face. 10 refs., 6 figs., 1 tab. 
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18523 (CONF-870447—2) Creep cavitation in a nickel 
aluminide. Schneibel, J.H.; Martinez, L. (Oak Ridge Nation- 
al Lab., TN (USA)). 1987. Contract AC05-840R21400. 14p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE87004392. 

From 3. international conference on creep and fracture of 
engineering materials and structures; Swansea, UK (5 Apr 1987). 

Intergranular cavities formed during creep of a nickel alu- 
minide (Ni-23.5 Al-0.5 Hf-0.2 B, at. %) have been studied as a func- 
tion of creep time and strain. Cavity growth rates as a function of 
cavity size have been evaluated from metallographically determined 
size distributions. The observed growth rates and cavity thicknesses 
are in order of magnitude agreement with a model of creep-en- 
hanced crack-like diffusive growth, which we have developed re- 
cently. However, whereas our model predicts that the growth rate 
decreases with increasing cavity diameter, the opposite trend is ob- 
served experimentally. It is likely that coalescence is responsible for 
this discrepancy. Cavity growth in the investigated nickel aluminide 
also exhibits a grain size dependence. Cavities in large-grained 
(~210 pm) material were observed to grow slower than those in 
fine-grained (~50 ym) material. This result is explained by the 
comparatively low creep rate of the large-grained material. 10 figs. 


18524 (DOE/ER/13350—02) Desorption and reaction ki- 
netics studied on model supported catalysts: Progress report. 
Gorte, R.J. (Pennsylvania Univ., Philadelphia (USA). ‘Tee. 
of Chemical Engineering). [1987]. Contract FG02- 
85ER13350. 4p. NTIS, PC A02. File Number DE87005776. 
Desorption of CO, NO, and He from Pt particles on various 
supports was studied, as was methanation on clean and titania-cov- 
ered Pt foil. (DLC) 


18525 (DOE/ER/45205—2) Dynamic _recrystallization 
during high temperature low cycle fatigue of nickel: Progress 
report for period June 1, 1986-May 31, 1987. Gottstein, G. 
(Michigan State Univ., East Lansing (USA)). Jan 1987. 
Contract FG02- 85ER45205. TTp. NTIS, PC A05/MF A0i; 
1; GPO Dep. File Number DE87006152. 

Dynamic recrystallization during high temperature LCF of 
Ni and its effect on mechanical properties was investigated. Dy- 
namic recrystallization was found in polycrystals, even at total 
strain amplitudes as low as 0.004. Dynamic recrystallization was nu- 
cleated at grain boundaries. No dynamic recrystallization could be 
initiated in a single crystal with 1% strain amplitude up to 300 
cycles. Concurrent grain boundary migration and sliding was ob- 
served. These processes lead to considerable grain growth, while 
dynamic recrystallization tends to refine the grain size. The cyclic 
hardening curve invariably reveals a maximum, which cannot be at- 
tributed solely to dynamic recrystallization, because of the soften- 
ing due to grain boundary realignment and grain coarsening. B- 
doped NisAl gave results similar to Ni. The kinetics and micros- 
tructural development of deformed NisAl was studied. The devel- 
opment of the deformation structure is similar to Ni but the texture 
development is quite different. Recrystallization was observed to 
start early at deformation inhomogeneities, but the recrystallization 
kinetics are fairly slow. A feasibility study regarding the use of syn- 
chrotron radiation for the determination of grain boundary distribu- 
tions was successful. 


18526 (EGG-M—17586) Experimental measurement of 
thin plate SS 304 GTAW weld pool surface temperatures. 
Kraus, H.G. (EG and G Idaho, Inc., Idaho Falls (USA)). 
1987. Contract AC0O7-761D01570. 28p. (CONF-870372—1). 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE87004545. 

From 68. annual American Welding Society convention; 
Chicago, IL, USA (22 Mar 1987). 

The optical spectral radiometric/laser reflectance method 
was used to noninvasively measure arc-side GTAW weld pool sur- 
face temperatures for 1.5 mm thick plate SS 304. Weld pool surface 
temperature isothermal contour and topology plots, as well as 
lengthwise centerline temperature profiles, were generated for 
welder currents of 38, 50, and 70 A; welder voltages of 7.5, 8.0 and 
8.5 V, respectively; and welding speeds of 0.423, 1.270, and 2.540 
mm/s (1, 3, and 6 in/min), respectively. Purpose of the work was 
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to investigate the possibility of constitutional supercooling in the 
tail region of the weld pools. The peak weld pool temperatures in 
the range of 2000 to 2800°K were often found to lead the electrode 
instead of lag it. These results were compared to those for experi- 
mental measurements of electron beam welds and predictions based 
on vaporization theory. Under most conditions, no two weld pools 
are alike and that the concept of quasi-steady-state pools does not 
represent reality. They are instead dynamically (stochastically) 
varying about mean value representative characteristics. No evi- 
dence of tail region constitutional supercooling was found. 


18527 (FhG-W—5/86) Numerical simulations of impact 
tests on elastic-plastic materials. Stoeckl, H.; Schmitt, W. 
(Fraunhofer-Gesellschaft zur Foerderung der Angewandten 
eS .V., Freiburg im Breisgau (Germany, F.R.). 
Inst. fuer erkstoffmechanik). May 1986, 54p. (In German). 
NTIS (US Sales Only), PC A04/MF AO1. File Number 
DE87750848. 

A series of quasistatic and dynamic impact tests on Charpy 
specimens were simulated numerically with the FE-programme 
ADINA. Two- and three-dimensional models were used. Displace- 
ment of the specimen as a function of time and crack propagation 
as a function of displacement were prescribed according to the data 
obtained quasistatically. The force was calculated as a function of 
displacement and was compared with the measured data. With 
three-dimensional modelling the measured force curve could be 
simulated satisfactorily, whereas with the assumption of plane strain 
the forces were too high, with the assumption of plane stress the 
forces were too low. Both from the numerical simulation and from 
the experimental. force-displacement-curve J-resistance curves were 
determined for average J-values. From three-dimensional calcula- 
tions the function of J along the crack front was calculated. With 
35 figs., 18 refs. 


18528 (HEDL-SA—3365-FP) Fatigue-crack propagation 
behavior of steels in vacuum, and implications for ASME Sec- 


tion 11 crack growth analyses. James, L.A. (Hanford Engi- 
neering Development Lab., Richland, WA (USA)). Aug 
1985. Contract AC06-77RL01030;AC06-76FF02170. 18p. 
(CONF-8510406—1). NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE87005457. 

From International cyclic crack growth rate committee 
meeting; —— DC, USA (1 Oct 198 

of the ASME Boiler and Pressure Vessel Code 

provides oa for the analysis of structures for which cracks or 
crack-like flaws have been discovered during inservice inspection. 
The Code provides rules for the analysis of both surface flaws as 
well as flaws that are embedded within the wall of the pressure 
vessel. In the case of surface flaws, the Code provides fatigue crack 
growth rate relationships for typical nuclear pressure vessel steels 
(e.g.. ASTM A508-2 and A533-B) cycled in water environments 
typical of those in light-water reactors (LWR). However, for the 
case of embedded cracks, the Code provides crack growth relation- 
ships based on results from specimens that were cycled in an ele- 
vated temperature air environment. Although these latter relation- 
ships are often referred to as applying to “inert” environments, the 
results of this paper will show that an elevated temperature air en- 
vironment is anything but inert, and that use of such relationships 
can result in overly pessimistic estimates of fatigue-crack growth 
lifetimes of embedded cracks. The reason, of course, is that embed- 
ded cracks grow in an environment that is probably much closer to 
a vacuum than an air environment. 


18529 (HEDL-SA—3403-FP) Neutron irradiation of Fe- 
Mn, Fe-Cr-Mn and Fe-Cr-Ni alloys and an explanation of 
their differences in swelling behavior. Garner, F.A.; Brager, 
H.R.; Gelles, D.S.; McCarthy, J.M. (Hanford Engineerin 
Development Lab., Richland, WA (USA)). Oct 1986. Con- 
tract AC06-76FF02170. 24p. (CONF-860421—72). NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE87004440 

From 2. international conference on fusion reactor materials 
(ICFRM-2); Chicago, IL, USA (13 Apr 1986). 

The swelling and phase stability of neutron-irradiated Fe-Cr- 
Mn and Fe-Cr-Ni alloys are compared in the range 420 to 600°C. 
While the behavior of the two alloy systems exhibits many similari- 
ties, that of the Fe-Cr-Mn system is more complex, involving a 
higher level of phase instabilities. However, the sensitivity of radi- 
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ation-induced density changes to composition is less in the Fe-Cr- 
Mn system. In the Fe-Cr-Mn system there are three major compo- 
nents of density change, namely void growth, ferrite formation and 
lattice parameter changes of the retained austenite; whereas void 
swelling is the only major component of density change in the Fe- 
Cr-Ni system. 


18530 (HEDL-SA—3428-FP) Spectral effects in low-dose 
fission and fusion neutron irradiated metals and alloys. Hein- 
isch, H.L.; Atkin, S.D.; Martinez, C. (Hanford Engineering 
Development Lab., Richland, WA (USA)). Apr 1986. Con- 
tract AC06-76FF02170. 24p. (CONF- "860421 70). NTIS, 
PC A02/MF A01; 1; GPO Dep. File Number DE87005459. 

From 2. international conference on fusion reactor materials 
(ICFRM-2); Chicago, IL, USA (13 Apr 1986). 

Flat miniature tensile specimens were irradiated to neutron 
fluences up to 9 x 107 n/m? in the RTNS-II and in the Omega 
West Reactor. Specimen temperatures were the same in both envi- 
ronments, with runs being made at both 90°C and 290°C. The re- 
sults of tensile tests on AISI 316 stainless steel, A302B pressure 
vessel steel and pure copper are reported here. The radiation-in- 
duced changes in yield strength as a function of neutron dose in 
each spectrum are compared. The data for 316 stainless steel corre- 
late well on the basis of displacements per atom (dpa), while those 
for copper and A302B do not. In copper the ratio of fission dpa to 
14 MeV neutron dpa for a given yield stress change is about three 
to one. In A302B pressure vessel steel this ratio is more than three 
at lower fluences, but the yield stress data for fission and 14 MeV 
neutron-irradiated A302B steel appears to coalesce or intersect at 
the higher fluences. 


18531 (HEDL-SA—3436-FP) Effect of nickel content on 
the minimum critical void radius in ternary austenitic alloys. 
Coghlan, W.A.; Garner, F.A, (Hanford Engineering Devel- 
opment Lab., Richland, WA (USA)). Oct 1986. Contract 
AC06-76FF02170. 35p. (CONF-860605—40). NTIS, PC 
A03/MF AO}; 1; GPO Dep. File Number DE87005477. 

From 13. international symposium on the effects of radiation 
on materials; Seattle, WA, USA (23 Jun 1986). 

Swelling data from both ion and neutron irradiations of Fe- 
Cr-Ni alloys are analyzed in terms of the critical radius concept for 
bubble-to-void conversion. It is shown that while the dependence 
of critical radius on temperature, displacement rate and helium can 
explain many features of the data, one must also consider the de- 
pendence of vacancy diffusion on nickel content in order to be able 
to explain the compositional dependence of void nucleation. 


18532 (HEDL-SA—3552-FP) Lithium oxide transport 
and lithium ceramic stability during actual high burnup irra- 
diation. Hollenberg, G.W.; Baldwin, D.E.; Wisner, R.; Carl- 
son, B. (Hanford Engineering Development Lab., Richland, 
WA (USA); Argonne National Lab., Idaho Falls, ID 
(USA)). 1986. Contract AC06-76FF02170. 16p. (CONF- 
8610214—3). NTIS, PC A02/MF AOl; 1; GPO Dep. File 
Number DE87005452. 

From International symposium on fusion reactor blanket and 
fuel cycle technology; Tokai-mura, Japan (27 Oct 1986). 

Because of the high vapor pressure of LiOH and LinO at ele- 
vated temperatures, it is possible to transport LigO from high tem- 
perature regions to low temperature regions of a blanket. This phe- 
nomena can potentially establish an operating upper temperature 
limit for blanket design. Laboratory experiments have been con- 
ducted with moisture ladened purge gas flow, but in the FUBR-1A 
experiment transport was observed as the result of actual H2O and 
T20 releases from the LigO at temperatures from 500 to 900°C. 
Quantitative measurements of the extent of transfer to colder metal 
surfaces reveal that it is limited to a few percent and that it is relat- 
ed to the burnup of the LixO. Laboratory studies have also forcast- 
ed high corrosion rates between LigO and structural metals, but 
postirradiation observations in this experiment revealed that the 
nickel liner provides excellent resistance to LisO attack at high 
temperatures. The corrosion caused by LiAlO:, LieZrO; and 
LisSiQ, were also examined. 
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18533 (JAERI-M—86-045) Study on gamma-ray irradia- 
tion effects on corrosion resistance of canister material under 
the simulated disposal conditions. (Japan Atomic Energy Re- 
search Inst., Tokyo). Mar 1986. 24p. (In Japanese). NTIS 
(US Sales Only), PC A02/MF AO0Ol. File Number 
DE87701046. 

The effects of gamma-ray irradiation on corrosion resistance 
have been studied about austenitic stainless steel as one of the can- 
didate alloys for high-level radioactive waste canisters. The double 
U-bend specimens were used for the purpose of stress corrosion 
cracking (SCC) test on Type 304 ss and Type 309S ss. Sensitized 
Type 304 ss and Type 309S ss specimens were encapsuled respec- 
tively in capsules with a cubic granite and simulated groundwater. 
Test specimens were also encapsuled in a capsule with only humid 
bentonite in order to simulate the disposal environments. Capsules 
were irradiated with /sup 137/Cs source at WASTEF and with 
spent fuel in JMTR. The results showed that sensitized Type 304 ss 
have susceptibilities to SCC and sensitized 309S ss have not suscep- 
tibilities in the simulated disposal condition. On the other hand, no 
specimen was susceptible to SCC in deionized water even with 
gamma-ray irradiation. 


18534 (JAERI-M—86-053) Carburization behaviour of 
high temperature alloys in carburizing environment. (Japan 
Atomic Energy Research Inst., Tokyo). Mar 1986. 27p. 
NTIS (US Sales Only), PC A03/MF AO1. File Number 
DE87701053. 

In studying the carburization behaviour of high temperature 
alloys, carburization tests in heavy carburizing environment were 
undertaken on several potential candidate alloys for uses in HTR 
system. The alloys tested were R 4286 developed by ERANS (En- 
gineering Research Association of Nuclear Steel-making) pro- 
gramme, Ni-18.5% Cr-21.5% W as identified F alloy, Hastelloy XR 
and Hastelloy XR-II, and the test environment conditions employed 
were (Ar + 10% CH/sub 4/) gas at 800, 850, 900 and 950 deg C 
for up to 100 hours. It is shown that when no protective surface 
oxide layer is formed, the carburization kinetics follows a parabolic 
rate law, and the alloying additions of Al and Ti have a beneficial 
effect in dry environment (very low oxidizing) on the carburization 
resistance due to the formation of Al-Ti-based oxide and without 
formation of Cr-based oxide. In the comparison of the carburization 
resistance of the alloys tested, R 4286 containing 2% Al and 2.5% 
Ti exhibits the best resistance due to the formation of the protective 
Al-Ti-based oxide and the F alloy shows a moderate resistance, 
while Hastelloys XR and XR-II are found to have the lowest resist- 
ance. 


(JINR—R-8-85-829) Helium voids in the 
Nbeub(0. 8)Tisub(0.2) alloys and its superconducting proper- 
ties. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of High Energy). 1985. 15p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE87701168. 

Submitted to the journal Fiz. Met. Metalloved. and to the 
4th All-Union Seminar on Radiation Effects in Superconductors, 
Sverdlovsk, 1985. 

The investigation of the structure by means of electron mi- 
croscopy was made and superconducting parameters of the 10 p 
Nbsub(0,8)Tisub(0,2) foils after their irradiation in vacuum by 
helium ions (final volume concentration 0.005-1.00 at % He) and 
following annealing at 110-1260 deg C in order to produce gas 
voids were measured. During these processes critical temperature, 
residual electrical resistivity and upper critical magnetic field 
changed by not more than 17% (if the annealing was made in the 
10sup(-7) Torr atmosphere without tracks of an oil) and volume 
density of the pinning force Fsub(c) varied in a wide range. It is 
shown by many cases that in the presence of only one dominant 
system of the pinning-centers (voids) diffeent types of the 
Fsub(c)(H/Hsub(c2)) curves appear-from a nearly correct dome till 
saddle-shape with the peaks at small and high magnetic fields. The 
comparison of Fsub(c) and calculated values is made. 17 refs.; 8 
figs.; 2 tabs. 


18536 (JINR—R-13-86-161) Penetration of hydrogen iso- 
topes through EhI 698 alloy at high pressure and temperature. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Nuclear Problems). 1986. 7p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE87701189. 
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Submitted to the journal Sov. J. At. Energy. 

The paper deals with investigations of the process of hydro- 
gen and deuterium penetration through the high-temperature alloy 
EhI-698 at a pressure up to 1 kbar and temperature up to 1050 K. 
Parameters of the process obey Sieverts’s law and can be described 
by Arrenius’s and Vant-Goff's equations. The obtained results lead 
to a conclusion that the alloy EhI-698 is good for vessels to be em- 
ployed in hydrogen media. 8 refs.; 8 figs.; 2 tabs. 


18537 (JINR—R-13-86-162) Investigation of 

and deuterium through double shell (Au-+EhI698 alloy) at 
high temperature and pressure. Bystritskij, V.M.; Voznyak, 
Ya.; Granovskij, V.B. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems). 1986. 6p. a 
Russian). NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE87701190. 

Submitted to the journal Sov. J. At. Energy. 

An additional protective layer of gold on the surface of a 
vessel made of the high-temperature alloy EhI-698 allowed us to 
reduce hydrogen and deuterium penetration through the vessel 
walls at the 1050 K temperature and 1 kbar pressure approximately 
5 and approximately 7 times respectively. Hydrogen and deuterium 
permeability at high temperature and pressure values has been de- 
termined for gold. 4 refs.; 5 figs.; 2 tabs. 


18538 (JINR—R-14-85-690) Optical radiation generated 
by electrons in Gd. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics). 1985. 8p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE87701191. 

Submitted to the journal Sov. Phys. - JETP. 

The results of investigation of different characteristics of ra- 
diation, induced by electrons in Gd are presented. 7 maxima are ob- 
served at 3780, 4120, 4300, 4520, 4800, 5350 and 5750 A wave 
lengths in radiation spectrum. The angular distributions follow the 
Lambert law, polarization is absent. Energy dependence of radi- 
ation yield in the 80-200 keV electron energy range is of nonlinear 
character. For the sake of comparison energy dependence of transi- 
tion radiation yeild with 4800 a wave length on Ni target is meas- 
ured. Radiation yield in Ni; increases liearly with electron energy, 
but its intensity is by 2 or 3 times less than in Gd. Measurement of 
radiation damping time in Gd has shown the presence or two com- 
ponents with damping time, differing by several orders. The main 
contribution into radiation, generated by electrons in Gd is intro- 
duced by the component with damping time much larger the 10/ 
sup -7/ as an the properties investigated can not be explained 
within the framework of transition radiation theory, but may how- 
ever allow to interpret radiation in Gd as cathodoluminiscence. The 
nature of the component with damping time less than 10/sup -9/ s 
is not clear yet. 20 refs.; 4 figs. 


18539 (KIYI—83-30, nS 3-7) Low temperature anhar- 
monity in the disordered Nbsub(3)Snsub(x). Bojdachenko, 
I.V. 1983. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87780093. 

In Study of disordering effect on elastic and electrical prop- 
erties of metals and alloys. 

Using the NGR method the effect of disordering and devi- 
ation from _ stoichiometry of superconducting compound 
Nbsub(3)Snsub(x) on temperature dependence of Debye-Waller 
factor in the temperature range 10-300 K in the samples: stoichio- 
metric Nb/sub 3/Sn, Nbsub(3)Snsub(0.77) (annealing in Ar; 
Tsub(ann)= 1700 deg C for 5 hr); Nbsub(3)Snsub(0.967) (annealing 
in Ar, Tsub(ann)= 1300 deg C for 5 hr), has been investigated. A 
model, describing the obtained dependences of the Debye-Waller 
factor on temperature, is obtained. Moderating of acoustic modes of 
phonon spectrum of Nbsub(3)Snsub(x), correlating with the change 
in Tsub(c) in the process of Sn _ content change in 
Nbsub(3)Snsub(x), is detected. It is shown, that there is a correla- 
tion between concentrational dependence critical temperature 
Tsub(c) and anharmonity part Qsub(A)sup(10k). 6 refs.; 3 figs. 
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18540 (KIYI—83-30) Study of disordering effect on elas- 
tic and electrical properties of metals and alloys. (AN Uk- 
rainskoj SSR, Kiev. Inst. Yadernykh Issledovanij). 1983. 
18p. (In Russian). NTIS (US Sales Only), PC A02/MF AOI. 
File Number DE87780093. 


A separate abstract was prepared for 1 paper in these pro- 
ceedings. (DWL) 


(LA-UR—87-13) Response of Kondo lattice sys- 

pressure. Thompson, J.D.; Borges, H.A.; Fisk, Z.; 
Horn, S.; Parks, R.D.; Wells, G.L. (Los Alamos National 
Lab., NM (USA); New York Univ., NY (USA)). 1987. Con- 
tract W-7405-ENG-36. 9p. (CONF-870142—2). NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87005128. 

From 5. international conference on valence fluctuations; 
—— India (5 Jan 1987). 

Yb-based Kondo lattice systems (YbAgCu,, YbCwSis, 
YbRh2Sie) represent an interesting class of materials in which it is 
possible to study systematically the development of heavy electron 
behavior through the application of pressure. Certainly, additional 
experiments are required to determine to what extent Yb com- 
pounds are mirror images of their Ce counterparts. Finally, pres- 
sure reveals the presence of competing interactions for which a 
simple model exists that qualitatively accounts for the pressure re- 
sponse observed in a large number of Ce, U and Yb-based Kondo 
lattice systems. 


18542 (LA-UR—87-14) Evolution with pressure of a 
heavy mass ground state in chemically expanded CeRwSic. 
Borges, H.A.; ca, J.D.; Godart, C.; Gupta, L.C. 
(Los Alamos National Lab., NM (USA); Centre National de 
la Recherche Scientifique, ‘92 - Meudon-Bellevue (France); 
Tata Inst. of Fundamental Research, Bombay (India)). 1987. 
Contract W-7405-ENG-36. 5p. (CONF-870142—5). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE87005127. 

From 5. international conference on valence fluctuations; 
Bangalore, India (5 Jan 1987). 

The substitution of Ge for Si in CeRueSie at first enhances 
the electronic specific heat y of this heavy electron compound. 
Such enhancement has been found in other heavy electron systems 
(e.g., UBeis)? when small amounts of non-magnetic impurities are 
added to the host. For increasing Ge concentrations, the system 
evolves out of the heavy mass state into a magnetically ordered 
ground state. It seems likely that this development results from 
competing Kondo and RKKY interactions, which might also be re- 
sponsible for the heavy mass enhancement for x < 0.2. At tempera- 
tures below 10°K, a second magnetic anomaly is present for those 
samples with x = 0.5. 


18543 (LA-UR—87-309) Low-temperature specific heat 
of UBeis. Fisher, R.A.; Lacy, S.E.; Marcenat, C.; Olsen, 


J.A.; Phillips, N.E.; Fisk, Z.; Giorgi, A.L.; Smith, J.L.; 
Stewart, G.R. (Lawrence Berkeley Lab., CA (USA); Los 
Alamos National Lab., NM (USA)). Jan 1987. Contract W- 
7405-ENG-36. 5p. (CONF-870142—6). NTIS MF AOI; 2; 
GPO Dep. File Number DE87006073. 

From 5. international conference on valence fluctuations; 
Bangalore, India (5 Jan 1987). 

The specific heats (C) of the heavy-fermion superconductors, 
CeCusSie, UPts and UBeis, show significant sample-to-sample vari- 
ations in both the normal and superconducting states. Measure- 
ments of C are reported here for four polycrystalline samples of 
UBeis of differing quality, gauged by transition temperature (T/sub 
c/) and width (8T/sub c/). There is a strong correlation of C/sub 
s//T at T = 0 with T/sub c/ and 5T/sub c/. The data also give 
some information on extrapolation of C/sub n/ to T = 0. 


18544 (LBL—22591) Design of low carbon dual-phase 
steels for high strength wire. Ahn, J.H. (California Univ., 
Berkeley (USA)). Aug 1986. Contract AC03-76SF00098. 
148p. NTIS, PC ‘A07/MF AOl; 1; GPO Dep. File Number 
DE87006169. 

Alloy design considerations were assessed to develop a dual- 
phase steel suitable for cold drawing into high strength wire. Ef- 
fects of metallurgical variables such as martensite particle size, 
shape, volume fraction and ferrite grain size on controlling the 
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strength-ductility balance were described. The dual-phase steel Fe- 
2% Si-0.1% C, developed according to design guidelines, was 
found to be the most promising material for high strength wire ap- 
plication. This steel could be continuously drawn to strength levels 
found in commercial high carbon pearlitic wires without any inter- 
mediate patenting treatments during the drawing process, resulting 
in reductions of production cost and operation complexity. The at- 
tractive properties are attributed to the fine, fibrous and disconnect- 
ed lath martensite particles in a fine ferrite matrix. This microstruc- 
ture can be produced by austenitizing and quenching to form 100% 
martensite, followed by two phase annealing and subsequent 
quenching or in the as-rolled condition by rolling in the two phase 
region and quenching after controlled deformation in the austenite 
region. The quench after two-phase annealing or finish rolling 
should be as rapid as possible to prevent austenite pool shrinkage or 
decomposition prior to transformation to martensite. 


18545 (LBL—22787) Deformation-induced amorphization 
of crystalline particles in a Cu-Ti metallic glass. Kamenetzky, 
E.A.; Askenazy, P.D.; Tanner, L.E.; Johnson, W.L. (Law- 
rence Berkeley Lab., CA (USA); California Inst. of Tech., 
Pasadena (USA). WM. Keck Lab. of Engineering Materi- 
als; Lawrence Livermore National Lab., CA (USA)). Jan 
1987. Contract FG03-86ER45242;W-7405-ENG-48;AC03- 
76SF00098. 10p. (CONF-861207—74). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87006138. 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

Crystalline particles and grains embedded in CussTiss glass 

ribbons have been amorphized by isothermal cold rolling. The 
structural evolution has been studied by x-ray diffraction and TEM 
techniques. Initial particle morphologies are spherulitic and spheri- 
cal, the latter with sizes ranging between 10 and 100 nm. The new 
amorphous phase seems to nucleate at crystalline-amorphous matrix 
interfaces. Initially there is a well-defined interface between the 
new and the existing amorphous phases but it disappears as rolling 
progresses. Crystallites on a nanoscale still present in the final 
stages of particle amorphization have been observed by convergent 
beam electron diffraction. After sufficient deformation the consoli- 
dated ribbon becomes completely glassy. A morphological descrip- 
tion of the transformation process in terms of crystal destabilization 
and solid-state particle melting is presented. 


18546 (MLM—3418) Development of the diffusion bond- 
ing process. Kwiatkowski, J.J.; Jones, W.H. (Monsanto Re- 
search Corp., Miamisburg, OH (USA). Mound). 25 Feb 
1987. Contract AC04-76DP00053. 32p. NTIS, PC A03. File 
Number DE87006598. 

The diffusion bonding process was adapted for a unique low- 
temperature application involving the attachment of thin copper 
materials used in the flexible printed circuit industry. The work 
completed to date has demonstrated the feasibility of welding 
0.0002-in. thick copper foil to 0.0014-in. thick oxygen-free, high- 
conductivity (OFHC) copper sheeting. The 0.0002-in. foil is an 
electrodeposited material on a Kapton substrate. The 0.0014-in. 
copper sheet is part of a cable assembly consisting of Kapton, 
epoxy, Pyralux adhesive, and additional copper layers. Heat must 
be applied through all these materials to effect welding at the inter- 
face. Diffusion bonding parameters of 5000 psi, a 3-min time period, 
and a weld interface temperature of 288°C (550°F) were found to 
form effective welds without causing appreciable degradation of 
the assembly, as shown by high voltage breakdown testing. 


18547 (N—87-14486) Study of the microstructure of a 
rapidly solidified nickel-base superalloy modified with boron. 
MLS. Thesis. Final contractor report. Speck, J.S. (Massachu- 
setts Inst. of Tech., Cambridge (USA)). Nov 1986. 87p. 
(NASA-CR—179553; NAS--1.26:179553). NTIS, PC A05/ 
MF AOl. 

The microstructures of melt-spun superalloy ribbons with 
variable boron levels have been studied by transmission electron 
microscopy. The base alloy was of approximate composition Ni- 
11% Cr-5%Mo-5%AI-4%Ti with boron levels of 0.06, 0.12, and 
0.60 percent (all by weight). Thirty micron thick ribbons display an 
equiaxed chill zone near the wheel contact side which develops 
into primary dendrite arms in the ribbon center. Secondary dendrite 
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arms are observed near the ribbon free surface. In the higher boron 
bearing alloys, boride precipitates are observed along grain bound- 
aries. A concerted effort has been made to elucidate true grain 
shapes by the use of bright field/dark field microscopy. In the low 
boron alloy, grain shapes are often convex, and grain faces are flat. 
Boundary faces frequently have large curvature, and grain shapes 
form concave polygons in the higher boron level alloys. It is pro- 
posed that just after solidification, in all of the alloys studied, grain 
shapes were initially concave and boundaries were wavy. Boundary 
straightening is presumed to occur on cooling in the low boron 
alloy. Boundary migration is precluded in the higher boron alloys 
by fast precipitation of borides at internal interfaces. 


18548 (NUREG/CR—3861) Stress-corrosion cracking of 
low-strength carbon steels in candidate high-level waste repos- 
itory environments. Beavers, J.A.; Thompson, N.G.; Parkins, 
R.N. (Battelle Columbus Div., OH (USA); Nuclear Regula- 
tory Commission, Washington, DC (USA). Div. of Engi- 
neering Safety). Feb 1987. 83p. (BMI—2147). NTIS, PC 
A05/MF AO1 - GPO. File Number T187900538. 

A survey of the literature was performed to identify poten- 
tial stress-corrosion cracking agents for low-strength carbon and 
low alloy steels in repository environments. It was found that a 
number of potent cracking agents are present, but stress-corrosion 
cracking is relatively unlikely in the bulk repository environments 
because of their low concentration. On the other hand, concentra- 
tion of these species may occur by a number of mechanisms, and 
thus it is conceivable that the waste package could fail prematurely 
by stress corrosion. Accordingly, it is recommended that the lower 
concentration limits for potential cracking agents be identified 
under typical repository environments, in conjunction with model- 
ing studies to assess the likelihood that the concentrating mecha- 
nisms will operate and to bound the upper limits of concentration 
for each mechanism. 82 refs. 


18549 (ONERA-P—985-2) Crack initiation and propaga- 
tion due to cyclic thermal gradients. Ph.D. Thesis - Univ. des 
Sciences et Techniques de Lille, France. Lesne, P.M. (Office 
National d'Etudes et de Recherches Aerospatiales 
(ONERA), 75 - Paris (France)). 1985. 105p. (In several lan- 
guages). (ETN—86-98542). NTIS, PC A06/MF A0O1. 

Tests were made on a simple thin plate of IN100 superalloy 
approximating the shape of a turbine blade in order to develop a 
method to predict the creep-fatigue lifetime of such structures 
under variable temperature conditions. Crack initiation and propa- 
gation by thermal fatigue were produced. A finite element method 
including viscous plastic cyclic constitutive equations was used to 
calculate the stress and strains at every point of the blade at succes- 
sive cycles. The crack propagation prediction is based on linear 
rupture mechanics. The calculation/test comparison is good, for ini- 
tiation and propagation. 


18550 (PNL-SA—14396) Corrosion and slow-strain-rate 
testing of Type 304L stainless steel in tuff groundwater envi- 
ronments. Pitman, S.G.; Westerman, R.E.; Haberman, J.H. 
(Pacific Northwest Lab., Richland, WA (USA)). Oct 1986. 
Contract AC06-76RL01830. 28p. (CONF-870314—8). 
NTIS, PC A03/MF A011; 1; GPO Dep. File Number 
DE87006404. 

From Corrosion ‘87; San Francisco, CA, USA (9 Mar 1987). 

Type 304L stainless steel (SS) is the nuclear waste package 
reference material by the Nevada Nuclear Waste Storage Investiga- 
tions (NNWSJ) Project. The stress-corrosion cracking (SCC) resist- 
ance of this material to elevated-temperature tuff groundwater envi- 
ronments was determined under irradiated and unirradiated condi- 
tions. The material was found to be susceptible to SCC (in both the 
solution-annealed and solution-annealed-and-sensitized conditions) 
when exposed to an irradiated (3 x 10° rad/h) air/water vapor/ 
crushed tuff rock environment at 90°C. A similar exposure at 50°C 
did not result in failure after a 25-month test duration. Specimens of 
sensitized Type 304 SS failed in both the 90°C and 50°C environ- 
ments. U-bend specimens of Type 304L SS conditioned with a vari- 
ety of sensitization heat treatments resisted failure during a test of 
1-year duration in which an environment of tuff rock and ground- 
water held at 200°C was allowed to boil to dryness on a cyclical 
(weekly) basis. All specimens of sensitized Type 304 SS exposed to 


this environment failed. Slow-strain-rate studies were performed on 
304L, 304, and 316L SS specimens. The Type 304L steel was tested 
in J-13 well water at 150°C; the Type 316L steel at 95°C. Neither 
material showed evidence of SCC in these tests. Sensitized Type 
304 SS, on the other hand, did exhibit SCC in J-13 well water in 
tests conducted at 150°C. 


18551 (RFP—3783) Diffusion bonding depleted uranium 
to copper. Edstrom, C.M. (Rockwell International Corp., 
Golden, CO (USA). Rocky Flats Plant). 11 Nov 1986. Con- 
tract AC04-76DP03533. 26p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE87006191. 

Copper can be diffusion-bonded to depleted uranium (D38). 
The use of an interlayer, such as nickel, reduces the temperature 
required for the diffusion bond. The diffusion bonding can be ac- 
complished with either a vacuum hot press or hot isostatic press, 
producing bonded products with the strength to withstand the 
forces of upset forging and rolling. The deformation of forging and 
rolling actually increases the shear strength of the bond. 


18552 (RFP—3862) Impact energy relationships for di- 
rectly rolled uranium strip. Jackson, R.J.; Hammetter, J.R. 
(Rockwell International Corp., Golden, CO (USA). Rocky 
Flats Plant). 26 Aug 1986. Contract AC04-76DP03533. 19p. 
NTIS, A02/MF AOi; 1; GPO Dep. File Number 
DE87005789. 

Charpy V-notch impact energies were obtained from ther- 
momechanically processed uranium strip. The thermomechanical 
process to improve material properties was preheating a cast ingot 
at 630°C and rolling it directly to final gauge on a nonheated mill. 
The degree of strengthening induced in the strip was varied by 
controlling the rate of cooling during rolling, and, hence the final 
pass temperatures. A direct correlation between rate of cooling 
during rolling and impact energy was found. Tensile properties and 
hardness were also obtained from the rolled strip and correlated 
with impact energies. A direct correlation was found between 
impact energies and ultimate tensile strength, tensile elongation and 
reduction-in-area, and with indentation hardness. It is surprising 
that thermomechanically processed strip with the higher hardness, 
ultimate tensile strength, and elongation, also had the higher impact 
energy. Thus, it was concluded that warm and cold rolling defor- 
mations significantly enhance notched-bar impact toughness as well 
as the tensile strength and hardness of unalloyed uranium. 11 figs., 
6 tabs. 


18553 (RFP—3890) Taper sectioning to magnify the 
interface thickness of a dissimilar metal joint. Tsang, S.; 
Kneale, P.A.; Steacy, J.B. (Rockwell International Corp., 
Golden, CO (USA). Rocky Flats Plant). 8 Aug 1986. Con- 
tract AC04-76DP03533. 29p. NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE87005790. 

Taper sectioning in metallography produces additional mag- 
nification across the interface of a dissimilar metal joint. It is possi- 
ble to examine a very thin diffusion layer, which sometimes is 
hardly discernible by conventional longitudinal sectioning. This 
technique was applied to examine the interface of solid-state bonds 
and friction welds of aluminum (or its alloy) and Type 316 stainless 
steel. Methods are described for preparing taper sectioning mounts 
and examining the diffusion layer by various means. 


18554 (RFP—3909) Superplasticity of metals with special 
reference to Ti-6Al-4V. McDonald, M.M. (Rockwell Inter- 
national Corp., Golden, CO (USA). Rocky Flats Plant). 11 
Aug 1986. Contract AC04-76DP03533. 12p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87005795. 

A review of the literature on the phenomenon of superplasti- 
city of metals has been conducted. Particular attention was paid to 
literature pertaining to Ti-6Al-4V. Areas of superplasticity ad- 
dressed include metallurgical aspects of superplasticity, character- 
ization of superplastic behavior, and a practical guide to approach- 
ing the superplastic forming of a given alloy into a given shape. 
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strength. 
Jankowski, A.F. (Rockwell International Corp., Golden, 
CO (USA). Rocky Flats Plant). 21 Nov 1986. Contract 
AC04-76DP03533. 15p. NTIS, PC A02/MF A0Oi; 1; GPO 
Dep. File Number DE87006197. 

The state of stress in vapor deposited films is dependent 
upon several deposition variables, such as temperature, flux rates, 
and background vacuum, as well as materials selected for the coat- 
ing and the substrate. The state of stress and strain at the coating- 
substrate interface influences the adhesive strength. The depend- 
ence of the adhesive strength upon the texture of the deposited 
coating and the state of strain at the interface are examined with 
respect to the deposition variables of flux rate and substrate temper- 
ature. Titanium coated beryllium substrates are analyzed by x-ray 
diffraction and mechanical testing. 


18556 (SAND—86-1398C) Melting point measurements 
for quasicrystalline phases. Knapp, J.A.; Follstaedt, D.M. 
(Sandia National Labs., Albuquerque, NM (USA)). 1986. 
Contract AC04-76DP00789. 6p. (CONF-861207—59). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87004525. 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

Melting transitions of metastable quasicrystalline phases of 
Al-Mn have been observed using rapid electron-beam heating of 
fine-grained icosahedral surface layers. The congruent melting 
point for icosahedral AlsoMnao was directly measured to be 910 +- 
20°C. Heating to higher temperatures shows another transition 
which is inferred to correspond to the liquidus of the decagonal 
phase at 965 +- 20°C for 20 at. % Mn. The microstructure and 
formation kinetics of the decagonal phase are discussed, and its 
electron diffraction is described. 


(SAND—86-2334C) Kinetics and thermodynamics 
of quasicrystals as determined by surface modification tech- 
niques. Knapp, J.A.; Follstaedt, D.M. (Sandia National 
Labs., Albuquerque, NM (USA)). 1986. Contract AC04- 
76DP00789. 14p. (CONF-861257—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87005538. 

From 4. rapid solidification conference; Santa Barbara, CA, 
USA (14 Dec 1986). 

The formation rates and high-temperature thermodynamic 
properties of rapidly-quenched metastable phases are difficult to 
measure using conventional techniques; yet such measurements are 
needed for a complete understanding of the phases. By using ion 
beam mixing and rapid energy-beam heating to form and treat Al- 
Mn surface alloys, we have measured high temperature properties 
of the metastable icosahedral and decagonal phases. We review our 
methods here and present measurements of growth rate, nucleation 
time, melting temperatures, and relative free energies. 


18558 (SAND—86-2449C) Nuclear-reaction analysis of 
helium-3 and tritium in tritium-exposed austenitic steels. 
Myers, S.M. (Sandia National Labs., Albuquerque, NM 
(USA)). 1987. Contract AC04-76DP00789. lip. (CONF- 
870466—1). NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE87005846. 

From International conference on environmental degradation 
of engineering materials; University Park, PA, USA (13 Apr 1987). 

Nuclear-reaction analysis can be used to profile *He and trit- 
ium with high sensitivity and depth resolution in tritium-exposed 
alloys. Helium-3 is detected via the deuteron-induced reaction 
*He(d,p)*He with a sensitivity better than 0.1 appM and a depth 
resolution of tenths of a micrometer. The *He decay product pro- 
vides an essentially immobile trace of the diffusing tritium as a 
result of strong trapping at defects. The tritium itself can be pro- 
filed using the deuteron-induced reaction T(d,n)*He; here the sensi- 
tivity is believed better than 10 appM, and the depth resolution is 
comparable to that for the *He. Embrittlement-related applications 
of these analyses have included the determination of tritium diffusi- 
vities, solubilities ad surface permeabilities and the measurement of 
composition in tensile specimens. 
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18559 (SAND—86-2867C) Observations on selectivity 
loss during tungsten CVD. Creighton, J.R. (Sandia National 
Labs., Albuquerque, NM (USA)). 1986. Contract AC04- 
76DP00789. 9p. (CONF-8611130—1). NTIS, PC A02. File 
Number DE87003514. 

From Workshop on tungsten and other refractory metals for 
VLSI applications; Palo Alto, CA, USA (12 Nov 1986). 

Possible mechanisms for the loss of selectivity during tung- 
sten CVD (i.e., growth on SiO.) were investigated using a dual 
vacuum system composed of a growth chamber and a UHV analy- 
sis chamber equipped with Auger and mass spectroscopy. An 
oxide-covered silicon sample could be transferred between the two 
chambers while under vacuum to maintain surface composition in- 
tegrity. With this experimental system, we have found evidence for 
a selectivity loss mechanism which involves desorption of tungsten 
subfluorides from tungsten surfaces. The disproportionation of the 
subflorides then produces a reactive state of tungsten on the SiO, 
surfaces that leads directly to selectivity loss. 


18560 (SAND—86-7163) Ductile iron data base: correla- 
tions between microstructure and fracture toughness: Back- 


ground specification. 
McConnell, P.; Lombrozo, P. (Fracture Control Corp., 
Goleta, CA (USA); Sandia National Labs., ng 
NM (USA)). Feb 1987. Contract AC04-76DP00789. 7ip. 
NTIS MF A01; 2; GPO Dep. File Number DE87006010. 

A computer data base was generated to relate ductile iron 
fracture toughness with microstructural parameters, chemistry, and 
mechanical properties. Such relationships are considered necessary 
before a ductile iron material specification can be generated for 
spent nuclear fuel containers. Although scatter exists in the avail- 
able data and more data are desirable, tentative conclusions can be 
drawn. In particular, ductile iron with high ferrite content (>80%) 
and spherical graphite nodules shows relatively high fracture 
toughness values suggesting its suitability for use in spent nuclear 
fuel casks. A material specification based upon nodule count (or the 
inversely related nodule spacing) may ensure a minimum fracture 
toughness in ductile iron. Increasing nodule spacing (decreasing 
count) increases the fracture toughness. Other relationships between 
mechanical properties and microstructure/chemistry are evaluated. 


18561 (UCRL—94747) The variation of subgrain misor- 
ientation in aluminum deformed to large steady-state creep 
strains. Kassner, M.E.; McMahon, M.E. (Lawrence Liver- 
more National Lab., CA (USA); Naval Postgraduate 
School, Monterey, CA (USA)). 17 Nov 1986. Contract W- 
7405-ENG-48. 14p. (CONF-870447—1). NTIS, PC A02/ 
MF AO01; GPO Dep. File Number DE87003238. 

From 3. international conference on creep and fracture of 
engineering materials and structures; Swansea, UK (5 Apr 1987). 

Pure aluminum was deformed in torsion of 644°K to various 
steady-state strains up to 16.33. The character of the subgrain 
boundaries changes dramatically over steady state. As the torsion 
specimens are twisted, the original grains of the annealed aluminum 
spiral around the torsion axis and the axial width of the grains is 
reduced. The average misorientation angle of the low-angle bound- 
aries is about 0.5° at onset of steady state (€ = 0.20). This increases 
by over a factor of 2 during steady state before reaching saturation 
at 1.2° at 1.2 strain. All this suggests that the details of the subgrain 
boundaries are not an important consideration in the rate-control- 
ling process for creep. At the onset of steady state essentially all of 
the subgrain boundaries have small misorientation angles. If we re- 
place one-third of these boundaries with high-angle boundaries (av- 
erage misorientation of about 25°) and double the average misorien- 
tation of the remaining two-thirds, the flow stress is nearly un- 
changed. Results suggest that a description of the rate-controlling 
process for creep should consider the density of dislocations not as- 
sociated with subgrain boundaries. 
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18562 Geometry of (22)S/Cu(001) determined with use of 
angle-resolved-photoemission extended fine structure. Bahr, 
C.C.; Barton, J.J.; Hussain, Z.; Robey, S.W.; Tobin, J.G.; 
Shirley, D.A. (Materials and Molecular Research Division, 
Lawrence Berkeley Laboratory, University of California, 
Berkeley, California 94720 and ent of Chemistry 
and Department of Physics, University of California, Berke- 
ley, California 94720). Physical Review [Section] B: Con- 
densed Matter; 35: No. 8, 3773. 3782(15 Mar 1987). Contract 
ACO03-76SF00098. 

We have measured the adsorption geometry for the (2 x 2)S/ 
Cu(001) surface, including the reconstruction and relaxation of the 
copper substrate. Multiple-scattering spherical-wave calculations 
were compared with angle-resolved-photoemission extended-fine- 
structure data and these results were then compared with a Fourier 
analysis of the data. The sulfur atoms are located in the fourfold 
hollow site, with a S—Cu bond distance of 2.26(1) A. With (1/4) 
monolayer "p(2 x 2)” sulfur coverage the symmetry of the copper 
substrate is necessarily lowered from (1 x 1) to (2 x 2). According- 
ly, the sulfur adsorption induces reconstruction and relaxation of 
the two topmost Cu layers. All the movement occurs in CusS moie- 
ties, as if the surface were forming CusS clusters embedded in the 
bulk. The first-layer Cu atoms are shifted =0.06 A towards the 
third Cu layer and 0.05(2) A laterally towards S. The second-layer 
Cu atoms under S atoms mimic the surface texture, in that they are 
0.13 A farther from the third layer than the bulk spacing would 
predict. Second-layer Cu atoms under fourfold open sites are close 
to positions predicted by the bulk spacing. Details of the data anal- 
ysis and extraction of surface-structural parameters are presented. 


18563 Resonances in the photoemission cross section of a 
surface state: Results for Ag(111). Hsieh, T.C.; John, P.; 
Miller, T.; Chiang, T. (Department of Physics and Materials 
Research Laboratory, University of Illinois at Urbana- 
Champaign, Urbana, Illinois 61801). Physical Review [Sec- 
tion] B: Condensed Matter; 35: No. 8, 3728-3733(15 Mar 
1987). Contract AC02-76ER01198. 

We present a model to explain the resonances in the photo- 
emission cross section of a surface state as a function of photon 
energy. The model is based on an extension of the direct-transition 
model for bulk states, and should be applicable to a surface state 
with a long decay length. Energy broadening of the final states and 
momentum broadening of the initial surface state are included in 
the consideration. Resonances in the surface-state photoemission 
cross section are expected to occur for photon energies correspond- 
ing to direct transitions from the surface state to final Bloch states. 
The cross section of a surface state in Ag(111) was measured over 
the photon energy range of 36—65 eV, and a resonance at 54 eV 
was observed. The data were compared with the theoretical results. 
The data for a similar surface state in Cu(i11), studied previously 
by Louie et al. [Phys. Rev. Lett. 44, 549 (1980)] were reanalyzed in 
terms of the present model. The results for these two systems, 
Ag(111) and Cu(111), will be compared. 


18564 Electronic structure and chemical properties of Pt 
overlayers on Nb(110). Pan, X.; Ruckman, M.W.; Strongin, 
M. (Physics Department, Brookhaven National Laboratory, 
Upton, New York 11973-5000). Physical Review [Section] B: 
Condensed Matter; 35: No. 8, 3734-3739(15 Mar 1987). Con- 
tract AC02-76CH00016. 

Photoemission, low-energy electron diffraction, and Auger- 
electron spectroscopy have been used to study the growth of Pt 
overlayers on Nb(110) and to determine the effect of electronic 
structure and overlayer morphology on surface chemical activity. It 
is found that Pt forms first a commensurate structure and then an 
incommensurate monolayer, both of which have a modified elec- 
tronic structure. The Pt partial density of states is centered -2.7 eV 
below the Fermi level E/sub F/ and has a reduced density of states 
at E/sub F/. At nominal monolayer coverage the intensity of the 
modified Pt electronic states reached a maximum and no CO che- 


misorption was observed. Further deposition of Pt, above a couple 
of monolayers, produced a surface whose electronic structure and 
surface structure resembles Pt(111) and molecular chemisorption of 
CO on Pt was observed. Comparison of our results with data re- 
ported for Pd on other refractory metals shows that the interaction 


between the Pt metal overlayer and the Nb substrate produces simi- 
lar chemical effects. 
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18565 Substrate effects on surface-plasmon spectra in 
metal-island films. Royer, P.; Goudonnet, J.P.; Warmack, 
R.J.; Ferrell, T.L. (Health and Safety Research Division, 
Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37831). Physical Review [Section] B: Condensed Matter; 35: 
No. 8, 3753-3759(15 Mar 1987). Contract AC05-840R21400. 

The effects of the local dielectric environment on the sur- 
face-plasmon resonances of annealed metal-island films are studied 
experimentally and modeled theoretically. Silver-island films were 
annealed to produce spheroidal shaped particles which exhibit well- 
resolved resonances in polarized, angle-resolved, absorption spectra. 
These resonances are shifted in different amounts by the depolariz- 
ing interaction with the underlying substrate. They are also affected 
by additional dielectric coverages or separation of the particle film 
from the substrate. Cross-section calculations based upon a nonre- 
tarded, single-particle, dielectric interaction for these various con- 
figurations are presented and found to be in agreement with experi- 
mental observations. 


18566 Spin fluctuations in the antiferromagnetic heavy- 
fermion system U2Zn/sub 17/. Broholm, C.; Kjems, J.K.; 
Aeppli, G.; Fisk, Z.; Smith, J.L.; Shapiro, S. M.; ; Shirane, G.; 
Ott, H.R. "(Riso National Laboratory, DK-4000 Roskilde, 
wh Physical Review Letters; 58: No. 9, 917-920(2 Mar 
1987). 

Inelastic neutron scattering from the antiferromagnetic (T/ 
sub N/ = 9.7 K) heavy-fermion system U2Zn/sub 17/ reveals mag- 
netic fluctuations which are highly localized in reciprocal space 
and broad in frequency. At higher energies, the fluctuations persist 
almost unchanged to temperatures well above T/sub n/. Analysis 
of the neutron and bulk susceptibility data in terms of Kondo-type 
single-ion response functions modified by Ruderman-Kittel-Kasuya- 
Yosida (RKKY) interactions between ions indicates that it is the 
temperature dependence: anticipated theoretically: of the effective 
RKKY coupling which drives the magnetic phase transition in 
U2Zn/sub 17/. 


18567 Angle-resolved positronium emission spectroscopy. 
Chen, D.M.; Berko, S.; Canter, K.F.; Lynn, K.G.; Mills 
A.P. Jr.; Roellig, L.O.; Sferlazzo, P.; Weinert, M.; West, 
R.N. (City College of ‘the City University of New York, 
New York, New York 10031;). Physical Review Letters; 58: 
No. 9, 921-924(2 Mar 1987). 

The momentum distribution of the positronium (Ps) emitted 
from an Al(100) surface being bombarded by low-energy positrons 
shows anisotropic lobes that gradually disappear as the initially 
clean surface is exposed to small amounts of oxygen. A clean 
Al(111) surface yields a more isotropic spectrum. The simplest 
model suggests that the anisotropy stems from the energy gaps in 
the projected nearly-free-electron band structure of Al. We con- 
clude that inelastic many-body effects are weak and that the Ps 
spectra reflect the electron density of states near the surface. 


18568 Multiple hydrogen occupancy of vacancies in Fe. 
Besenbacher, F.; Myers, S.M.; Nordlander, P.; No-dash- 
barrskov, J.K. (Institute of Physics, University of Aarhus, 
DK-8000 Aarhus C, Denmark). Journal of Applied Physics; 
61: No. 5, 1788-1794(1 Mar 1987). 

The binding of multiple deuterium (D) atoms to vacancies in 
iron (Fe) is investigated both experimentally, by use of ion-beam 
techniques, and theoretically, by use of the effective-medium 
scheme. The experimental D-release stages are accounted for by 
trapping at vacancies with a binding enthalpy that depends on oc- 
cupancy. It is found that for 1—2 D in a vacancy, the trap strength 
is 0.63 eV, whereas the binding enthalpy for 3—6 D in a vacancy is 
0.43 eV. These results are in good agreement with predictions from 
the effective-medium theory. 


18569 Low-energy electron and positron diffraction meas- 
urements and analysis on Cu(100). Mayer, R.; Zhang, C.; 
Lynn, K.G.; Frieze, W.E.; Jona, F.; Marcus, P.M. (Depart- 
ment of Physics, Brookhaven National Laboratory, Upton, 
New York 11973). Physical Review [Section] B: Condensed 
Matter; 35: No. 7, 3102-3110(1 Mar 1987). Contract AC02- 
76CHO00016. 
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The results of an experimental study and quantitative analy- 
sis of the intensity versus energy (I-V) curves are reported for low- 
energy electron diffraction and low-energy positron diffraction 
(LEPD) with a brightness-enhanced electrostatically focused posi- 
tron beam. In a close comparative study, the incident electrons and 
positrons scattered at a large incident polar angle (theta=50°) with 
respect to the surface normal off clean Cu(100) and the I-V spectra 
from six and seven diffraction beams were taken with electrons and 
positrons, respectively. The analysis of the experimental data from 
the electron studies indicates first- and second-layer relaxation that 
is consistent with earlier results. Use of the structure derived from 
the electron studies, analysis of the I-V curves from the LEPD 
studies suggests that the attenuation for positrons is greater than the 
value for electrons over the energy range 50—400 eV, possibly as a 
result of the enhanced electron-image cloud surrounding the posi- 
tron. The real part of the inner potential is 0 eV for positrons com- 
pared with 11 eV for electrons, in rough agreement with predic- 
tions. Further, the best agreement between experiment and calcula- 
tion for LEPD I-V curve analysis tends to favor the potential 
formed by changing of the sign of the Coulomb term (relative to 
electrons), eliminating the exchange, and retaining the correlation 
term. 


18570 Penetration depth of a superconducting superiat- 
tice. Guimpel, J.; de la Cruz, F.; Murduck, J.; Schuller, I.K. 
(Centro Atomico Bariloche e Instituto, Balseiro 8400, Bari- 
loche Rio Negro, Argentina). Physical Review [Section] B: 
Condensed Matter; 35: No. 7, 3655-3656(1 Mar 1987). 

We have measured the magnetic- flux expulsion of a super- 
conducting superlattice and related it to the Meissner 
depth. The temperature dependence of the penetration depth is in 
quantitative agreement with theoretical expectation based on mean- 
field theory. The zero-temperature penetration depth is found in ex- 
cellent, quantitative agreement without adjustable parameters with 
theoretical predictions for dirty superconductors. 


18571 Development of 


antiferromagnetic correlations in 
the heavy-fermion system UPts. Aeppli, G.; Goldman, A.; 


Shirane, G.; Bucher, E.; Lux-Steiner, M. (AT&T Bell Lab- 
oratories, Murray Hill, New Jersey 07974). Physical Review 
Letters; 58: No. 8, 808-811(23 Feb 1987). 

We have carried out an inelastic neutron scattering study of 
UPts. For low temperatures, antiferromagnetic correlations, with a 
characteristic energy of 5 meV, between spins in adjacent planes of 
this hexagonal material are observed. They become apparent below 
the temperature at which the bulk magnetic susceptibility displays a 
maximum. We conclude that correlations between the localized (f- 
like) moments are an important aspect of the low-temperature, co- 
herent state of heavy-fermion systems. The relation of our results to 
the unconventional superconductivity of UPts is also described. 


18572 High-resolution electron microscopy study of x-ray 
multilayer structures. Petford-Long, A.K.; Stearns, M.B.; 
Chang, C.; Nutt, S.R.; Stearns, D.G.; Ceglio, N.M.; Hawry- 
luk, A.M. (Center for Solid State Science, Arizona State 
University, Tempe, Arizona 85287). Journal of Applied Phys- 
ics; 61: No. 4, 1422-1428(15 Feb 1987). 

Multilayered structures containing thin (1—12 nm) layers of 
W or Mo, alternating with C or Si, have been prepared to produce 
thin cross-sectional specimens, and direct structural information on 
the atomic scale has been obtained using an ultrahigh resolution 
electron microscope. Layer thickness and flatness have been ana- 
lyzed: the average layer thickness varies by up to 0.6 nm from the 
average value, and the flatness of the layers depends on the quality 
of the substrate surface. The degree of crystallinity and crystal ori- 
entation within the layers has also been examined. This information 
should enable more accurate theoretical models to be proposed for 
the multilayer materials and their x-ray optical properties. The re- 
sults for the Mo/Si multilayers suggest a model for their growth 
when prepared by sputtering. 


18573 Theory of subsurface occupation, ordered struc- 
tures, and order-disorder transitions for hydrogen on Pd(111). 
Daw, M.S.; Foiles, S.M. (Sandia National Laboratories, 
P.O. Box 969, Livermore, California 94550). Physical Review 
ca B: Condensed Maitier; 35: No. 5, 2128-2136(i5 Feb 
1987). 
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The embedded-atom method (EAM) is applied to the calcu- 
lation of the structure and phase diagram of H/Pd(111). Many-atom 
interactions are included inherently in the EAM, leading to sub- 
strate-mediated adatom interactions. The EAM predicts the occupa- 
tion of both surface and subsurface sites forming two (V3 x V3 
)R30° structures at coverages of CTHETA = (1/3) and (2/3) mon- 
olayers. Zero-point energy corrections to the classical energies are 
required. In addition, the EAM is combined with Monte Carlo sim- 
ulations to predict the critical temperatures of the order-disorder 
transformation. The symmetries of the predicted structures agree 
with the experimental low-energy electron diffraction patterns. The 

critical temperatures of 120 and 110 K at CTHETA = 
(1/3) and (2/3) monolayers, respectively, are in excellent agreement 
with the experimental values of 85 and 105 K. 


18574 Calculated x-ray photoemission spectrum of UBe/ 
sub 13/. Boring, A.M.; Albers, R.C.; Schadler, G.; Mark- 
steiner, P.; Weinberger, P. (Los Alamos National Laborato- 
ry, Los Alamos, New Mexico 87545). Physical Review [Sec- 
ish. Condensed Matter; 35: No. 5, 2447-2450(15 Feb 

Based on relativistic formulas derived in an earlier paper and 
on fully relativistic self-consistent linear augmented plane-wave 
band results for the densities of states and potentials, the x-ray pho- 
toemission intensity for UBe/sub 13/ has been calculated. The re- 
sults support the experimental finding of very low Be intensity at 
the Fermi energy. The agreement between the calculations and the 
data suggests that the highly correlated 5f states seen below 20 K 
may be condensing out of normal one-electron band states. 


18575 Low-temperature thermal conductivity of glassy 
and icosahedral Pd-U-Si alloys. Freeman, J.J.; Dahlhauser, 
K.J.; Anderson, A.C.; Poon, S.J. (Department of Physics 
and Materials Research Laboratory, University of Illinois at 
Urbana-Champaign, 104 South Goodwin Street, Urbana, Il- 
linois, 61801). Physical Review [Section] B: Condensed Matter; 
35: No. 5, 2451-2452(15 Feb 1987). Contract AC02- 
76ERO1198. 

The thermal conductivities of icosahedral and glassy Pd-U-Si 
have been measured between 0.1 and 3 K. Results for the two 
phases are similar in temperature dependence, with the icosahedral 
phase having —30% lower conductivity. 


18576 Glancing incidence measurements of diamond 
turned copper mirrors. Kimura, W.D.; Saito, T.T. (Spectra 
Technology, Inc., 2755 Northup Way, Bellevue, Washing- 
ton 98004). Applied Optics; 26: No. 4, 723-728(15 Feb 1987). 

The absorptance characteristics of diamond turned copper 
mirrors are measured at angles of incidence from 0 to 87° The 
measurements are performed at 1.06 ym for both s and p polariza- 
tion and for the diamond turned grooves on the mirror surface ori- 
ented either perpendicular or parallel to the plane of incidence. To 
first order, the absorptances tend to follow the theoretical curves 
predicted by the Fresnel equations for flat bare metal surfaces. 
However, at glancing incidence, the Fresnel equations tend to have 
difficulty accurately predicting the experimental results. When the 
grooves are oriented perpendicular to the plane incidence the meas- 
ured absorptance for s-polarized light is significantly higher than 
that predicted by theory; whereas the absorptance is slightly lower 
than theory when the grooves are parallel to the plane of inci- 
dence. Possible explanations for the observed absorptance behavior 
are discussed. 


18577 Anisotropy of the Fermi surface, Fermi velocity, 
many-body enhancement, and superconducting energy gap in 
Nb. Crabtree, G.W.; Dye, D.H.; Karim, D.P.; Campbell, 
S.A.; Ketterson, J. B. (Materials Science Division, Argonne 
National Laboratory, Argonne, Illinois 60439-4843). Physical 
Review [Section] B: Condensed Matter; 35: No. 4, 1728-1741(1 
Feb 1987). Contract W-31-109-ENG-38. 

The detailed angular dependence of the Fermi radius k/sub 
F/, the Fermi velocity v/sub F/(k), the many-body enhancement 
factor A(k), and the superconducting energy gap A(k), for electrons 
on the Fermi surface of Nb are derived with use of the de Haas— 
van Alphen (dHvA) data of Karim, Ketterson, and Crabtree [J. 
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Low Temp. Phys. 30, 389 (1978)], a Korringa-Kohn-Rostoker para- 
metrization scheme, and an empirically adjusted band-structure cal- 
culation of Koelling. The parametrization is a nonrelativistic five- 
parameter fit allowing for cubic rather than spherical symmetry 
inside the muffin-tin spheres. The parametrized Fermi surface gives 
a detailed interpretation of the previously unexplained k, a’, and a” 
orbits in the dHvA data. Comparison of the parametrized Fermi ve- 
locities with those of the empirically adjusted band calculation 
allow the anisotropic many-body enhancement factor A(k) to be de- 
termined. Theoretical calculations of the electron-phonon interac- 
tion based on the tight-binding model agree with our derived 
values of A(k) much better than those based on the rigid-muffin-tin 
approximation. The anisotropy in the superconducting energy gap 
A(k) is estimated from our results for A(k), assuming weak anisotro- 
Py: 


18578 Electronic structure of magnetic impurities in 
copper. Vvedensky, D.D.; Eberhart, M.E.; McHenry, M.E. 
(Materials Science and Technology Division, Los Alamos 
National Laboratory, Los Alamos, New Mexico 87545). 
Physical Review [Section] B: Condensed Matter; 35: No. 4, 
2061-2063(1 Feb 1987). 

We show that the anomalously small impurity exchange 
splittings obtained from previously reported multiple-scattering Xa 
cluster calculations for the dilute alloys CuM (M represents a 3d 
transition metal) were due to incomplete convergence to self-con- 
sistency. Proper self-consistent calculations produce exchange split- 
tings that are in excellent agreement with other calculations, which 
we illustrate with CuMn. We compare in detail the results of our 
calculations with those obtained with other approaches and discuss 
briefly the role of many-body effects in the CuM alloy series. 


18579 Simulation of Au(100) reconstruction by use of the 
embedded-atom method. Dodson, B.W. (Sandia National 
Laboratories, Albuquerque, New Mexico 87185). Physical 
Review [Section] B: Condensed Matter; 35: No. 2, 880-882(15 
Jan 1987). 

The embedded-atom method of Daw and Baskes is used to 
calculate the reconstruction of the Au(100) surface. The state of 
minimum surface energy for a 5 x 5 unit cell is attained by adding 
five atoms to the surface layer, resulting in a 1 x 5 reconstruction 
giving a slightly buckled quasitriangular surface with 20% higher 
areal atomic density than the truncated surface. These results are 
compared with experiment and with the recent calculation of Er- 
colessi, Tosatti, and Parrinello. The experimental results and both 
calculations agree semiquantitatively. 


18580 Estimates of the heats of adsorption for Pt and Pd 
monolayers on Ta(110). Ruckman, M.W.; Strongin, M. (De- 
partment of Physics, Brookhaven National Laboratory, 
Upton, New York 11973). Physical Review [Section] B: Con- 
densed Matter; 35: No. 2, 487-492(15 Jan 1987). Contract 
AC02-76CH00016. 

The heats of adsorption for Pt and Pd atoms on a Ta(110) 
surface were estimated using a procedure suggested by Oelhafen. 
We were able to relate the heats of adsorption for Pt and Pd on 
Ta(110) to the Ta 4f, Pt 4f, or Pd 4p core-level shifts and to 
changes in the center of gravity of Ta, Pt, or Pd valence-band 
states. We estimate that the heat of adsorption is -0.7 +- 0.2 eV/ 
atom for Pt on Ta(110) and -0.4 +- 0.2 eV/atom for Pd on 
Ta(110). This work suggests that rough estimates of the thermody- 
namic parameters for a variety of transition-metal overlayers can be 
obtained using photoemission. 


18581 Effect of pressure and magnetic field on the elec- 
trical resistivity of UBe/sub 13/. Thompson, J.D.; McEl- 
fresh, M.W.; Willis, J.O.; Fisk, Z.; Smith, J.L.; Maple, M.B. 
(Los Alamos National Laboratory, Physics Division, Uni- 
versity of California, P.O. Box 1663, Los Alamos, New 
Mexico 87545). Physical Review [Section] B: Condensed 
Matter; 35: No. 1, 48-54(1 Jan 1987). Contract FG03- 
86ER45230. 

The electrical resistivity rho of the heavy-electron supercon- 
ductor UBe/sub 13/ has been measured at temperatures T between 
0.1 and 300 K for pressures P to 16 kbar and in magnetic fields H 
up to 9 T. The temperature T/sub max/ at which rho shows a max- 


imum increases linearly with P at H = 0 and with H? for P = 14.8 
kbar. The resistivity, when normalized to its value at T/sub max/ 
(P), scales as a function of reduced temperature T/T/sub max/(P) 
from 1 K to —1.4T/sub max/. At P = 14.8 kbar, the magnetoresis- 
tance -[R(H)-R(0)]/R(O) behaves as a universal function of H/T for 
1STS6 K and 0<H<8 T. For pressures greater than —9 kbar, 
the resistivity increases quadratically with temperature. The T? co- 
efficient of resistivity decreases monotonically with increasing P at 
H = 0 but shows a nonmonotonic variation with H, passing 
through a maximum near 3 T. 


18582 Paramagnetic spin fluctuations in an Fe/sub 65/ 
Ni/sub 35/ Invar alloy. Tajima, K.; Boeni, P.; Shirane, G.; 
Ishikawa, Y.; Kohgi, M. (Department of Physics, Faculty of 
Science and ’ Technology, Keio University, i Yoko- 
hama 223, Japan). Physical Review [Section] B: Condensed 
Matter; 35: No. a 274-378(1 Jan 1987). 

Polarized neutron scattering experiments have been per- 
formed on an Fe/sub 65/Ni/sub 35/ Invar alloy in the paramagne- 
tic phase at T = 1.25T/sub c/. Constant-q spectra were fitted to 
simple Lorentzian functions and the q-dependence of the half-width 
I was found to agree with that of the spin-diffusion model in the 
measured q range (0.1 A/sup -1/<q<0.9A/sup -1/). The amplitude 
of the spin fluctuation can be well described by the localized model 
with parameters which are deduced from the measured spin-wave 
dispersion at low temperature, the magnetization, and the uniform 
susceptibility. The model can be also applied satisfactorily to other 
itinerant metals such as Fe and Ni. 


18583 Application of the embedded atom method to 
NisAl. Foiles, S.M.; Daw, M.S. (Sandia National Laborato- 
ries, Livermore, California 94550). Journal of Materials Re- 
search; 2: No. 1, 5-15(Jan 1987). 

The embedded atom method [M. S. Daw and M. I. Baskes, 
Phys. Rev. B 29, 6443 (1984)] is used to calculate phase stability, 
lattice vibrational frequencies, point defect properties, antiphase 
boundary energies, and surface energies and relaxations for NisAl. 
The empirical embedding functions and core—core repulsions used 
by this method are obtained. The equilibrium phases for the Ni-rich 
half of the composition range of Ni—Al are determined for 1000 K 
and compared with experiment. The elastic constants and vibration- 
al modes of NisAl are calculated and the elastic constants are com- 
pared with experiment. The formation energy, formation volume, 
and migration energies of vacancies are computed, and it is found 
that the formation energy of vacancies on the Ni sublattice is less 
than that on the Al sublattice. The (100) antiphase boundary is 
shown to be significantly lower in energy than the (111) antiphase 
boundary. The surface energies and atomic relaxations of the low 
index faces are computed, and it is shown that for the (100) and 
(110) faces that the preferred surface geometry corresponds to the 
bulk lattice with the mixed composition plane exposed. 


18584 (OA-Trans—2843) Development of a plasma heat- 
ing system for the thermal control of steel in the tundish at 
the Aosta works of DELTASIDER. Tolve, P.; D'Angelo, R. 
(Overseas Relations Branch Translation Service, London 
(UK); Centro Sperimentale Metallurgico, Rome {{taly)). 
1987. Translation source information not available . 
8609253—1-Trans.). 24p. NTIS (US Sales Only), PC ‘A02/ 
MF AO1. File Number DE87900505. 

From 2. European congress on electric steel; Florence, Italy 
(29 Sep 1986). 

Effective control of the steel temperature during casting can 
greatly improve product quality and the operating conditions in 
continuous casting. This aim can be achieved by installing a suitable 
steel heating system in the tundish. Of the various heating systems 
available for such an application (induction, electrodes, plasma), the 
most suitable one seems to be a plasma torch system of the trans- 
ferred arc type, since it allows the output of high-temperature non- 
polluting energy at a number of points above the bath. On this 
basis, CSM has carried out a technical feasibility study using a 250 
kW dc plasma torch of the transferred arc type mounted on a 9 t 
tundish of the three-strand continuous casting machine for blooms 
at the Aosta works of DELTASIDER. Several trials were carried 
out, varying the length of the plasma jet (100 to 350 mm) and the 
argon flow rate (30 to 60 NI/min), with a maximum current of 500 





A. Maximum output power was 120 to 130 kW. The temperature 
increases obtained were 3°K, on average, with 5 to 6°K peak 
values. In the light of these findings, CSM is carrying out a new 
series of tests, the main goal of which is the installation of a 1 MW 
plasma heating system at the same Aosta plant. The experimental 
start-up is scheduled for mid-1987. 


18585 Neutron study of premartensitic behav- 
ior in Ni-Al alloys. Shapiro, S.M.; Larese, J.Z.; Noda, Y.; 
Moss, S.C.; Tanner, L.E. (Brookhaven National Laboratory, 
Upton, New York 11973). Physical Review Letters; 57: No. 
25, 3199-3202(22 Dec 1986). Contract AC02-76CH00016. 

Phonon dispersion curves for the [110] <i-barl0> TAs 
branch in Ni/sub x/Al/sub 100-//sub x/ (50<x<65) reveal a pro- 
nounced minimum whose position in q space is composition de- 
pendent but whose frequency does not change appreciably with 
temperature. In the same q range, substantial elastic scattering also 
appears which is associated with localized embryos of a low-tem- 
perature phase. The diffuse scattering from the elastic displacement 
field about these embryos is highly anisotropic, giving rise to the 
striated strain contrast (tweed) in the electron microscope image. A 
common electronic origin of these effects is proposed. 


18586 Anomalous surface-state penetration near a band 
edge. Kevan, S.D.; Gaylord, R.H. 11 Laboratories, 
Murray Hill, New Jersey 07974). Physical Review Letters; 57: 
No. 23, 2975-2978(8 Dec 1986). 

High-resolution angle-resolved photoemission studies of a 
potassium-doped Cu (111) surface have allowed extraction of the 
zone-center sp surface-state evanescent decay length as a function 
of energy location in the L2/sub '/-Li projected band gap. The re- 
sults are well matched by recent first-principles calculations, but are 
in quantitative discord with expectations based on complex band 
structures extrapolated from bulk band caiculations. Possible 
sources of this disagreement, including interference from final-state 
effects and surface-induced perturbations on bulk bands, are dis- 
cussed. 


18587 Enhanced superconductivity by electron renormali- 
zation of a directly observed Brout-Visscher local phonon: Re 
in Mo/sub 1-//sub x/Re/sub x/. Shum, D.P.; Bevolo, A.; 
Staudenmann, J.L.; Wolf, E.L. (Ames LaboratoryUnited 
States Department of Energy and Department of Physics, 
Iowa State University, Ames, Iowa 50011). Physical Review 
Letters; 57: No. 23, 2987-2990(8 Dec 1986). 

Tunneling reveals a —14-meV resonance mode of Re in 
Mo/sub 1-//sub x/Re/sub x/, 0.2<x<0.4, which contributes 
strongly to a?F(w) and to strong coupling, 2A/kT/sub c/-3.53 = 
5>0. The anomalous softening and width of the resonance mode 
are consistent with the standard theory of phonon renormalization 
by the electron gas. These unexpected results explain the low-N(0), 
high-T/sub c/ behavior of Mo/sub 0.6/Re/sub 0.4/ and possibly 
NbsGe. 


18588 Orientation determination in very small volumes 
using synchrotron radiation. Gottstein, G. (Dept. of Metal- 
lurgy, Mechanics and Materials Science Michigan State 
Univ., East Lansing, MI 48824). Scripta Metallurgica; 20: 
No. 12, 1791-1794(Dec 1986). 

The current investigation explores the application of syn- 
chrotron radiation for the purpose of small volume x-ray diffrac- 
tion, since the brilliance of synchrotron radiation is several orders 
of magnitude higher than from conventional x-ray generators. 


18589 A model for the fracture behavior of polycrystal- 
line Ni/sub 3/Al. Hack, J.E.; Srolovitz, D.J.; Chen, S.P. 
(Los Alamos National Lab., Los Alamos, NM 87544). 
Scripta Metallurgica; 20: No. 12, 1699-1704(Dec 1986). 
Intermetallic compounds have long been of interest for their 
superior strength and stability at elevated temperatures. However, 
the low symmetry crystal structures common to these materials 
generally lead to a very low level of ductility. While compounds 
which form in the LI/sub 2/ (Cu/sub 3/Au) crystal structure do 
not suffer from a restricted number of available slip systems, many 
have been found to be prone to intergranular brittleness. One such 
compound which has received considerable attention is Ni/sub 3/ 
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Al. It has been previously demonstrated that polycrystalline Ni/sub 
3/Al is inherently susceptible to intergranular failure. Subsequently, 
another study found that small additions of B could eliminate grain 
boundary failure and restore ductility to levels found in single crys- 
tals. An enormous literature treating ductile versus brittle behavior 
in Ni/sub 3/Al, and LI/sub 2/ compounds in general, has evolved 
in recent years. The action of B in increasing the cohesive strength 
in grain boundaries in Ni/sub 3/Al and other L1/sub 2/ compounds 
is well accepted. However, the regimes in B concentration, temper- 
ature, and alloying additions over which the B enhanced grain 
boundary strength is observed are not well correlated. The purpose 
of this note is to rationalize the existing experimental literature with 
a simple model based on the competitive nature of the fracture 
process. 


18590 Transients in fatigue crack growth due to a change 
in AK or R. McEvily, A.J.; Yang, Z. (Metallurgy Dept. and 
Institute of Materials Science, Univ. of Connecticut, Storrs, 
pr _ Scripta Metallurgica; 20: No. 12, 1781-1784(Dec 

The purpose of this paper is to report on transients in the 
fatigue crack growth rate which occur on change of either the 
range of the stress intensity factor, AK, or the R ratio, where R is 
the ratio of the minimum to the maximum stress in a loading cycle. 
In this study, the authors have made use of a 9Cr-2Mo ferritic alloy 
which when fatigue tested in vacuum at 538°C exhibits no depend- 
ency on R. It is also noted that the crack growth characteristics of 
2 1/4 Cr-1 Mo and Modified 9Cr-1Mo steels are quite similar to 
those of the 9Cr-2Mo steel despite differences in monotonic proper- 
ties. It is further noted that under these test conditions crack clo- 
sure was not detectable by a crack-mouth LVDT gauge, and that 
the absence of closure is consistent with lack of sensitivity to the R 
level. A final point of interest is that the rate of fatigue crack 
growth under the stated test conditions is independent of the cyclic 
frequency in the range of 0.3 Hz to 30 Hz, an indication that creep 
does not play an important role in the propagation process. 


18591 Spatial correlation of gamma-prime precipitates in 
a Ni-Si alloy. Polat, S.; Marsh, C.; Little, T.; Ju, C.P.; Ep- 
person, J.E.; Chen, H. (Dept. of Materials Science, Univ. of 
Illinois, Urbana, IL 61801). Scripta Metallurgica; 20: No. 12, 
1739-1744(Dec 1986). 

The Ni-Si system is one of the few Ni-based binary alloys 
that shows negative lattice mismatch between the gamma-prime 
precipitates and the disordered matrix. The precipitates remain co- 
herent and spherical until their size exceeds 80nm. Recent work has 
demonstrated that the precipitation kinetics shows a clear transition 
from the growth period to coarsening in accordance with the Lif- 
shitz-Slyozov-Wagner (LSW) theory of Ostwald ripening. Only 
two previous reports have shown the preferred alignment of preci- 
pitates in Ni-Si at high temperatures after long annealling when 
precipitates are incoherent and nonspherical. The current work has 
been undertaken to search for the possible presence of nonrandom 
arrangement of spherical and coherent precipitates at lower tem- 
peratures by a combination of high resolution diffraction using syn- 
chrotron radiation, small-angle neutron scattering, and transmission 
electron microscopy techniques. Diffraction methods are chosen be- 
cause the modulated and arrangement of coherent precipitates is 
characterized by diffraction side bands (satellites) in the vicinity of 
the fundamental Bragg peaks including the forwardly diffracted 
beam. 


18592 An examination of methods for analysis of liquid 
metal corrosion. Wilkinson, B.A.; Hammon, D.A.; Edwards, 
G.R. (Rockwell International, Rocky Flats Plant). Journal 
of Materials for Energy Systems; 8: No. 3, 243-245(Dec 1986). 

Method of analyzing liquid metal penetration data are dis- 
cussed and compared. Data on the corrosion of 2.25Cr-1Mo steel 
by liquid lithium at 480°C are reanalyzed as an example, and a pre- 
viously reported activation energy for a secondary penetration 
mechanism is corrected. 
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18593 Stress corrosion cracking behavior of an amor- 
phous FeCrNiW alloy. Jones, R.H.; Wang, R. (Pacific 
Northwest Lab., P.O. Box 999, Richland, WA). Corrosion 
(Houston); 42: No. 9, 504-513(Sep 1986). Contract AC06- 
76RLO01830. 

Stress corrosion tests of an amorphous FeCrNiW alloy and 
wrought crystalline AISI 304 stainless steel (SS) alloys in boiling 
MgCl/sub 2/ have demonstrated that the amorphous FeCrNiW 
alloys exhibit stress corrosion properties equal to or better than so- 
lution-annealed AISI 304L SS. Static load bend tests were conduct- 
ed in boiling MgCl/sub 2/ both on a sputter-deposited FeCrNiW 
alloy and on solution-annealed low-carbon and sensitized high- 
carbon AISI 304 SSs. The time to failure was determined as a func- 
tion of the maximum tensile stress. Fracture of the amorphous ma- 
terial occurred by rapidly advancing cracks that are thought to ini- 
tiate at corrosion pits, while AISI 304 SS failed by conventional 
stress corrosion cracking (SCC). 


18594 Reaction of water vapour with a clean liquid urani- 
um surface. McLean, W. II; Siekhaus, W. (Lawrence Liver- 
more National Lab., CA, USA). Journal of the Less- 
Common Metals; 122: vp(Aug 1986). (CONF-8509147—). 

From ACTINIDES '85; Aix-en-Provence, France (1 Sep 
1985). 

To study the reaction of water vapour with uranium, we 
have exposed clean liquid uranium surfaces to H/sub 2/O under 
ultra-high vacuum (UHV) conditions. We have measured the sur- 
face concentration of oxygen as a function of exposure, and deter- 
mined the maximum attainable surface oxygen concentration X/sub 
O//sup s/ as a function of temperature. We have used these meas- 
urements to estimate, close to the melting point, the solubility of 
oxygen, X/sub O//sup b/ (less than 10/sup -4/) and its surface seg- 
regation coefficient, 8/sup s/ (greater than 10/sup 3/). 


18595 Metallurgical examination of powder metallurgy 
uranium alloy welds. Morrison, A.G.M.; Dobbins, A.G.; 
Holbert, R.K.; Doughty, M.W. (Martin Marietta Energy 
Systems, Oak Ridge Y-12 Plant, Oak Ridge, TN 37830). 
Journal of Materials for Energy Systems; 8: No. 1, 70-79(Jun 
1986). Contract AC05-840R21400. 

Inertia welding provided a successful technique for joining 
full density, powder metallurgy uranium-6 wt pct niobium alloy. 
Initial joining attempts concentrated on the electron beam method, 
but this method failed to produce a sound weld. The electron beam 
welds and the inertia welds were evaluated by radiography and 
metallography. Electron beam welds were attempted on powder 
metallurgy plates which contained various levels of oxygen and ni- 
trogen. All welds were porous. Sixteen inertia welds were made 
and all welds were radiographically sound. The tensile properties 
of the joints were found to be equivalent to the p/m base metal 
properties. 


18596 Strain effects on sensitization development in 304 
stainless steel as measured by EPR and STEM/EDS meth- 
ods. Charlot, L.A.; Arey, B.W.; Bruemmer, S.M. (Pacific 
Northwest Lab., Richland, WA 99352). pp 159-164 of Mate- 
rials characterization. Cheung, N.W.; Nicolet, M.A. Pitts- 
burgh, PA; Materials Research Society (1986). (CONF- 
860445—). Contract AC06-76RL01830. 

From Materials Research Society spring meeting; Palo Alto, 
CA, USA (15 Apr 1986). 

The effect of uniaxial straining during isothermal heat treat- 
ment of a Type 304 stainless alloy has been examined using scan- 
ning transmission electron microscopy/energy dispersive x-ray 
spectroscopy (STEM/EDS) and electrochemical potentiokinetic re- 
activation (EPR) methods. Solution-annealed, flat tensile specimens 
were deformed at 600°C at various strain rates up to 6%/h. EPR 
and STEM/EDS results show an acceleration in sensitization de- 
velopment with increasing deformation. STEM/EDS measurement 
suggest that simultaneous straining affects both the kinetics of sensi- 


tization and the chromium concentrations established at grain 
boundaries. 
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18597 (CONF-861008—8) Tape casting high-density elec- 
trolyte for solid oxide fuel cells. McPheeters, C.C.; Claar, 
T.D. (Argonne National Lab., IL (USA)). Oct 1986. Con- 
tract W-31109-ENG-38. 5p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE87004927. 

From Fuel cell seminar; Tucson, AZ, USA (26 Oct 1986). 

This work has shown that high-density, impermeable, thin 
YSZ structures can be produced by tape casting. The most impor- 
tant parameters in developing the tape casting process were found 
to be the YSZ powder characteristics, the binder-solvent system, 
the dispersant which must be compatible with the solvent/binder 
system, adequate milling to assist dispersion, and the proper solids 
loading to minimize firing shrinkage. 


18598 (CONF-861207—63) Erosion of a silicon carbide 
whisker reinforced silicon nitride. Morrison, C.T.; Routbort, 
J.L.; Scattergood, R.O. (North Carolina State Univ., Ra- 
leigh (USA). Dept. of Materials Engineering; Argonne Na- 
tional Lab., IL (USA)). Dec 1986. Contract W-31109-ENG- 
38. 9p. NTIS, PC A02/MF A011; 1; GPO Dep. File Number 
DE87004703. 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

The steady-state solid particle erosion behavior of hot- 
pressed SisN, reinforced with 0, 10, and 20 weight percent SiC 
whiskers has been investigated at room temperature using angular 
alumina particles (63 to 270um diameter) as the erodent. The 
impact angle was varied from 30 to 90° and particle velocities were 
varied from 80 to 140 m/s. These materials were found to be very 
erosion resistant. However, there was little effect of the SiC whisk- 
er reinforcement on either the absolute erosion rate or on the ve- 
locity or particle-size exponents for the rates. The lack of a fiber 
reinforcement effect occurs even though the fiber additions provide 
an increase in the fracture toughness at high fiber contents. Results 
on differently processed SisN« base materials showed that micros- 
tructural variations due to processing history have a very signifi- 
cant influence on the erosion resistance of the base (matrix) materi- 
al. The results substantiate the idea that microstructure plays an im- 
portant, but not fully understood, role in the erosion processes for 
brittle materials. 


18599 (CONF-861207—66) High temperature studies of 
stoichiometric cerium dioxide. Faber, J. Jr.; Hitterman, R.L. 
(Argonne National Lab., IL (USA)). Dec 1986. Contract 
W-31109-ENG-38. 8p. NTIS MF A01; 2; GPO Dep. File 
Number DE87004511. 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

High-resolution, neutron time-of-flight Bragg scattering 
measurements have been carried out on polycrystalline CeOz as a 
function of temperature (20 < T < 1200C). Systematic deviations 
between theory and experiment for the integrated intensities of the 
Bragg reflections were observed; these deviations increased with in- 
creasing temperature. The deviations result from cubic anharmonic 
interactions that appear only on the oxygen sublattice. Results are 
discussed in terms of higher order cumulant tensor representations. 
These anharmonic interactions exhibit the same symmetry as those 
associated with defects incorporated into the fluorite lattice when 
CeO: is made nonstoichiometric. 


18600 (CONF-861207—71) Atomic resolution studies of 
tilt grain boundaries in NiO. Merkle, K.L.; Reddy, J.F.; 
Wiley, C.L.; Smith, D.J.; Wood, G.J. (Argonne National 
Lab., IL (USA); Arizona State Univ., Tempe (USA). Center 
for Solid State Science). 1986. Contract W-31109-ENG-38. 
10p. NTIS, PC A02/MF AO01; 1; GPO Dep. File Number 
DE87004834. 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

The atomic structures of a number of <001> high-angle tilt 
grain boundaries in NiO bicrystals have been studied by high-reso- 





lution electron microscopy (HREM). Crystallinity is always main- 
tained right up to the grain boundary (GB). Grain boundary planes 
bounded by a (100)-plane are preferred; however, symmetrical 
facets are also found at each misorientation. A tendency to match 
atomic planes across the GB is not only observed in symmetrical, 
but also in asymmetrical, GBs. Structural units can be clearly rec- 
ognized in symmetrical GBs. Contrast differences suggest that a 
multiplicity of structural units exists for some GB configurations. 
Frequently symmetric GBs also show deviations from mirror sym- 
metry. Multislice image simulations indicate that the Fresnel-like 
contrast associated with HREM GB images is not particularly sen- 
sitive to GB relaxation. 


18601 (CONF-8608139—2) Search for small-angle neu- 
tron scattering in MnO at 1700K. Routbort, J.L.; Epperson, 
J.E.; Klip T.E.; Goretta, K.C. (Argonne National Lab., 
IL (USA)). 1986. Contract W-31109-ENG-38. 19p. NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE87001527. 

From Conference on non-stoichiometric compounds: the 
chemistry, physics and technological uses of non-stoichiometric 
compounds; Keele, UK (31 Aug 1986). 

A preliminary small-angle scattering (SANS) experiment has 
been performed on MnO single crystal at the Intense Pulsed Neu- 
tron Source. The experiment was preformed at 1700°K at oxygen 
partial pressures of 2.2 x 10-4, 1 x 102, and 2 x 10? Pa, which result- 
ed in deviations from stoichiometry of about 0.0015, 0.082, and 
0.127. No statistically significant change in SANS was observed at 
this temperature with the pressure changes. Neither was any signifi- 
cant change observed in the wavelength-dependent sample trans- 
mission, also measured in-situ as a function of pressure. Therefore, 
either clustering of cation vacancies is negligible in MnO for these 
conditions, or the clusters are smaller than about 5 A. Of proposed 
cluster configurations, only the existence of the smallest (4:1, 6:2, or 
possible 8:3) appears to be consistent with these results. 


18602 (DOE/OR/00033—T280) The effect of ion 
damage and annealing on superconducting transition metal-ni- 
tride compounds. Ellis, J.T. (Tennessee Univ., Knoxville 
(USA); Oak Ridge Associated Universities, Inc., TN 
(USA)). Mar 1987. Contract AC05-760R00033. 216p. 
NTIS, PC A10/MF A0Ol; 1; GPO Dep. File Number 
DE87005988. 

Thin films of the B1 phase superconducting compounds va- 
nadium nitride and titanium nitride were formed by heating evapo- 
rated pure metal films in high purity nitrogen gas. Resistivity at 
room and low temperature, superconducting transition temperature 
T/sub C/, and upper critical field of these films were found to be 
similar to those in bulk samples. The films were then irradiated 
with nitrogen ions and the effect of lattice damage determined. The 
dependence on ion fluence of the residual resistivity and the transi- 
tion temperature obeyed saturating exponential functions that could 
be derived from a simple defect production and annealing model. 
The renormalized electronic density of states N*(O) was calculated 
as a function of ion fluence, while the band density of states Nb(O) 
was calculated using the electron lifetime model. The electron- 
phonon coupling constant was determined from these densities of 
states and from the McMillan equation for T/sub C/. Results do 
not agree and spin fluctuations cannot be used to explain the dis- 
crepancy. It is argued that some mechanism, other than lifetime re- 
duction of the band density of states, is responsible for the observed 
effects. This is in contrast to the high temperature A15 supercon- 
ductors in which the electron lifetime model yields large reductions 
in Nb(O). It is thought that any other mechanism present in these 
materials would be overshadowed by this large reduction. Subse- 
quent annealing studies indicate that the radiation damage effects 
are reversible. Annealing in vacuum at high temperatures results in 
loss of nitrogen and thus degradation of the properties of the mate- 
rial. It is argued that the bonding in TiN is almost three times 
stronger than in VN. 
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18603 (GEPP-TIS—945) Degradation due to wet hydro- 
gen firing on the high voltage performance of alumina insula- 
tors in vacuum applications. Miller, H.C.; Jaitly, N.C.; Su- 
darshan. TS. 1 T.S.; Dougal, R. (General Electric Ca: Largo, FL 
(USA). Neutron Devices Dept.; South Carolina Univ., Co- 
lumbia (USA). Coll. of Engi ering). 26 Jan 1987. Contract 
AC04-76DP00656. " S, PC A02/MF AO01; 1; GPO 
Dep. File Number DE87006017. 

The high voltage characteristics of plain and doped alumina 
ceramics fired under air and air plus wet hydrogen conditions were 
tested in a uniform field vacuum gap using direct current excitation. 
Wet hydrogen firing of doped alumina ceramic considerably de- 
graded voltage hold-off as compared to air firing. Baking hydrogen 
fired samples in vacuum did not improve their performance and the 
V-I curves remained unaltered. Gap currents measured for plain 
and doped air fired samples were essentially the same (1 to 10 nA), 
however, for wet hydrogen fired samples the currents were much 
higher for doped than for undoped alumina samples. In general the 
nonresistive current component obtained from the V-I curves was 
found to follow the Fowler-Nordheim equation only in the high 
field region (>60 kV/cm) for air fired alumina samples. Processing 
the wet hydrogen fired samples by subsequent firing in an atmos- 
phere of dry hydrogen revived the voltage hold-off of the doped 
alumina ceramics; the currents being comparable to that of wet hy- 
drogen fired samples in the low voltage range (<50 kV). 


18604 (LBL—21425) Studies of the interface composition 
of TiN films formed by plasma-assisted chemical vapor depo- 
sition using an in-situ scratching device. Hilton, M.R.; Mid- 
dlebrook, A.M.; Rodrigues, G.; Salmeron, M.; Somorjai, 
G.A. (California Univ., Berkeley (USA)). 21 Apr 1987. 
Contract AC03-76SF00098. 18p. (CONF-860495—9). NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE87006041. 

From International conference on metallurgical coatings; 
San Diego, CA, USA (7 Apr 1986). 

The interfacial composition of plasma-assisted chemical 
vapor deposited TiN films on M2 tool steel is reported. An In-situ 
scratcher with a scratch adhesion test type diamond stylus was used 
to create scratches in ultrahigh vacuum (UHV). Auger electron 
spectroscopy analysis of the adhesive mode failures revealed a 
sharp chlorine concentration gradient at the exposed surface repre- 
senting the prior interface. The scratch removal technique data are 
compared to sputter depth profile data. Scanning electron micros- 
copy and energy dispersive spectroscopy investigation of the 
scratches following the UHV work is also presented and discussed. 


18605 (N—87-14167) Study of reactive plasma deposited 
thin films. Semiannual progress report. Gilchrist, J.; Wil- 
liams, E. (North Carolina Agricultural and Technical State 
Univ., Greensboro (USA)). Mar 1986. 19p. (NASA-CR— 
179834; NAS—1.26:179834). NTIS, PC A02/MF A011. 

A state-of-the-art research laboratory was established to 
grow and characterize amorphous thin films that are useful in semi- 
conductor devices. Two film systems, nitride films and silicon diox- 
ide films were studied. Over seventy deposition runs for nitride 
films were made. The films were deposited on silicon substrate 
using plasma enhanced chemical vapor deposition. It was found 
that the uniformity of the films were affected by the location of the 
film on the platen. 


18606 (N—87-14487) Effect of laser glazing on life of 
ZrO. TBCs in cyclic burner rig tests. Zaplatynsky, I. (Na- 
tional Aeronautics and Space Administration, Cleveland, 
OH (USA). Lewis Research Center). Aug 1986. 12p. 
(NASA-TM—88821; E—3026; NAS—1.15:88821). NTIS, 
PC A02/MF AOl1. 

The performance of laser glazed zirconia (containing 8 wt% 
Y20s) TBC’s was evaluated in burner rig cyclic oxidation tests at 
1000 and 1050 C. It was found that the cycle duration has no effect 
on life of TBC’s and that the increase in thickness of the glazed 
layer caused a slight reduction in life. 
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18607 Observation of bulk tantalum oxide formation 
below 35 K. Pan, X.; Qiu, S.L.; Raaen, S.; Florit, M.L; Shek, 
M.L.; Strongin, M. (Department of Physics, Brookhaven 
National Laboratory, Upton, New York 11973). Physical 
Review [Section] B: Condensed Matter; 35: No. 8, 3740- 
3744(15 Mar 1987). 

This paper describes the observation of bulk oxide formation 
near 35 K in a region where thermal diffusion cannot account for 
the oxide formation of bulk oxide. The data are discussed in terms 
of the Mott tunneling theory of oxidation, which is one of the ex- 
planations of low-temperature oxidation which emphasizes an elec- 
tric-field-assisted diffusion mechanism. 


18608 Upper critical fields and high superconducting 
transition temperatures of La/sub 1.85/Sr/sub 0.15/CuQ, 
and La/sub 1.85/Ba/sub 0.15/CuQ,. Capone D.W. II; 
Hinks, D.G.; Jorgensen, J.D.; Zhang, K. (Materials Science 
Division, Argonne National ’ Laboratory, Argonne, Illinois 
60439). Applied Physics Letters; 50: No. 9, 543-544(2 Mar 
1987). Contract W-31-109-ENG-38. 

The superconducting transition temperature T/sub c/ of La/ 
sub 1.85/Sr/sub 0.15/CuOQ, is measured to be 34.7 K (midpoint) 
with a transition width (10—90%) of 2.6 K. The critical field slope 
at T/sub c/ is 2.13 T/K. Using the Werthamer, Helfand, and Ho- 
henberg expression in the dirty limit we estimate the upper critical 
field H/sub c/2(0) to be at least 50 T for this system. The measured 
transition width broadens initially with increasing field to 4 K, then 
saturates at this value for fields above 2 T. The critical field slope 
for the lower T/sub c/ material La/sub 1.85/Ba/sub 0.15/CuO, is 
measured to be 1.78 T/K, which yields an H/sub c/2(0) of at least 
36 T. 


18609 Low-energy ion irradiation during film growth for 
reducing defect densities in epitaxial TiN(100) films deposited 
by reactive-magnetron sputtering. Hultman, L.; Helmersson, 
U.; Barnett, S.A.; Sundgren, J.; Greene, J.E. (Thin Film 


Group, Department of Physics, Linkoeping University, S- 
58183 Linkoeping, Sweden). Journal of Applied Physics; 61: 
No. 2, 552-555(15 Jan 1987). 

Transmission electron microscopy has been used to study the 
defect structure in epitaxial TiN(100) films as a function of the 


growth temperature (T/sub s/ = 550—850 °C) and negative sub- 
strate bias (V/sub s/ = 0—500 V) applied during reactive-magne- 
tron sputter deposition onto cleaved MgO substrates. For the 
growth conditions used in these experiments, the energy per inci- 
dent N ion (N*2 was the predominant ionic species) was —V/sub 
s//2 and the incident ion to thermal-atom flux ratio was —2. The 
results showed that the primary defects were dislocation loops 
whose number density n/sub d/ decreased with increasing T/sub s/ 
for a given V/sub s/. However, n/sub d/ decreased much more 
rapidly with increasing V/sub s/ at constant T/sub s/ until a mini- 
mum defect density was attained at V/sub s/ = V/sup *//sub s/ 
after which n/sub d/ increased with further increases in V/sub s/. 
Low-energy i ion irradiation during film growth played at least two 
primary roles: it resulted in the creation of additional point defects 
which then condensed into dislocation loops and it enhanced 
atomic mobilities thereby accelerating the rate at which defects 
were annealed out during deposition. The residual defect density 
was determined by a competition between these two effects. Films 
grown at T/sub s/>750 °C and V/sub s/ = V/sup *//sub s/ were 
essentially free of dislocation loops. 


18610 Dynamical evidence for a change in hydrogen-dif- 
fusion behavior in transition-metal hydrides at high tempera- 
tures. Barnes, R.G.; Jerosch-Herold, M.; Shinar, J.; Borsa, 
F.; Torgeson, D.R.; Peterson, D.T.; Lucas, A.J.; Styles, 
G.A.; Seymour, E.F.W. (Ames Laboratory, Iowa State Uni- 
versity, Ames, Iowa 50011). Physical Review [Section] B: 
Condensed ao 35: No. 2, 890-893(15 Jan 1987). Contract 
W-7405-ENG-82 

The /sup 45/Sc nuclear spin-lattice relaxation time Ti in 
scandium dihydride and dideuteride measured up to 1300 K shows 
a second high-temperature minimum at —1100 K, in addition to the 
usual (Bloemberger-Purcell-Pound) minimum associated with inde- 
pendent motion of hydrogen vacancies among tetrahedral intersti- 
tial sites. This indicates the onset of a second mode of hydrogen 


motion with a relatively long associated correlation time for the hy- 
drogen-scandium interaction. Possible origins for such long times 
are discussed. 


18611 Constrained network model for predicting densifi- 
cation behavior of composite powders. Lange, F.F. (Rock- 
well International Science Center, Thousand Oaks, Califor- 
/ .-" Journal of Materials Research; 2: No. 1, 59-65(Jan 

Inert particles that do not contribute to the densification of a 
composite powder compact are visualized as located on network 
sites; the network is defined by the distribution of the particles in 
the powder matrix. Because the distances between neighboring net- 
work sites are not identical, the strain produced by the sintering 
powder between all inert particle pairs cannot be the same as that 
for the powder compact without the inert particles. The con- 
strained network model is based on the hypothesis that the densifi- 
cation of the composite will be constrained by the network and will 
mimic that of the network. The shrinkage of the network, and thus 
the densification of the composite, is estimated with a periodic net- 
work. A distance between the minimum and maximum site pairs 
within the unit cell defines the distance between site pairs in the 
random network where the powder between the particles densifies 
in the same manner as that for the powder without the inert parti- 
cle. When the particles form a continuous touching network, com- 
posite shrinkage and densification is nil. The chosen lattice must 
also conform to this condition. A simple relation was developed re- 
lating the densification behavior of the composite to that of the 
matrix without the inert particles and the parameter associated with 
the chosen lattice. By choosing the lattice formed by the tetrakaide- 
cahedron unit cell (volume fraction of particles for a touching net- 
work = 0.277), remarkable agreement was achieved for the experi- 
mental data concerning the densification behavior of the ZnO/SiC 
composite system reported by De Jonghe et al. [L. C. De Jonghe, 
M. N. Rahaman, and C. H. Hsueh, Acta Metall. 34, 1467 (1986)]. 
The universal nature of this lattice for other composites is discussed 
with respect to site percolation theory. 


18612 Recrystallization of ion-implanted a-SiC. Bohn, 
H.G.; Williams, J.M.; McHargue, C.J.; Begun, G.M. (Insti- 
tut fuer Festkoerperforschung, Kernforschungsanlage Jue- 
lich, Postfach 1913, D-5170 Juelich, Federal Republic of 
Germany). Journal of Materials Research; 2: No. 1, 107- 
116(Jan 1987). 

The annealing behavior of ion-implanted a-SiC single crystal 
was determined for samples implanted with 62 keV ‘‘N to doses of 
5.5 x 10'4/cm? and 8.0 x 10'*/cm? and with 260 keV °*Cr to doses 
of 1.5 x 10*4/cm? and 1.0 x 10'%/cm?2 The high-dose samples 
formed amorphous surface layers to depths of 0.17 ym (N) and 0.28 
pm (Cr), while for the low doses only highly damaged but not ran- 
domized regions were formed. The samples were isochronically an- 
nealed up to 1600 °C, holding each temperature for 10 min. The 
remaining damage was analyzed by Rutherford backscattering of 2 
MeV Het*, Raman scattering, and electron channeling. About 15% 
of the width of the amorphous layers regrew epitaxially from the 
underlying undamaged material up to 1500 °C, above which the 
damage annealed rapidly in a narrow temperature interval. The 
damage in the crystalline samples annealed linearly with tempera- 
ture and was unmeasurable above 1000 °C. 


18613 Protons and deuterons in stoichiometric and non- 
stoichiometric MgAhkO,. Gonzalez, R.; Chen, Y.; Barhorst, 
J.F.; Tsang, K.L. (Solid State Division, Oak Ridge National 
Laboratory, Oak Ridge, Tennessee 37831). Journal of Mate- 
rials Research; 2: No. 1, 77-81(Jan 1987). Contract ACO05- 
840R21400. 

The OH™ and OD~ vibrational frequencies in stoichiometric 
and nonstoichiometric MgAlO, were measured. The nonstoichio- 
metric material had a Al/Mg ratio of 7. The diffusion coefficient of 
deuterons in the nonstoichiometric material at 1600 K is about 6 +- 
3 x 10°* cm/s. Deuterons can readily be swept out by applying an 
electric field at temperatures above 1000 K. 
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18614 property modification of ceramics by ion 
beams. McHargue, C.J.; Farlow, G.C.; White, C.W.; Apple- 
ton, B.R.; Wi J.M.; Sklad, P.S.; Angelini, P.; Yust, 
C.S. (Oak Ridge National Lab., Oak’ _ T™N 37831). 
Journal of Materials for Energy Systems; 8: No. 3, 255- 
266(Dec 1986). Contract AC0S-840R21400. 

The surface mechanical and chemical properties of ion im- 
planted ceramics reflect changes in the microstructure produced by 
the bombarding ions. Metastable solid solutions which contain large 
concentrations of lattice defects have been produced in Al/sub 2/ 
O/sub 3/, SiC, and TiB/sub 2/. Such structures exhibit a higher 
micro-indentation hardness, fracture toughness, and wear resistance 
than unimplanted materials. Amorphous surfaces have been formed 
on Al/sub 2/O/sub 3/ and SiC crystals by low temperature, high 
fluence, or certain ion species implantation. These surfaces have a 
lower hardness but higher toughness than unimplanted crystals. 


18615 Spectroscopic and electrochemical studies of elec- 
trochromic hydrated nickel oxide films. Yu, P.C.; Nazri, G.; 
Lampert, C.M. (Lawrence Berkeley Lab., Univ. of Califor- 
nia, Berkeley, CA 94720). pp 16-24 of Optical materials 
technology for energy efficiency and solar energy conver- 
sion V. Bellingham, WA; SPIE Society of Photo-Optical 
Instrumentation Engineers (1986). (CONF-8604210—). Con- 
tract AC03-76SF00098. 

From 3. international symposium on optical and optoelectri- 
cal applied science and engineering; Innsbruck, Austria (14 Apr 
1986). 

The electrochromic properties of hydrated nickel oxide thin 
films electrochemically deposited by anodization onto doped tin 
oxide-coated glass have been studied by transmittance measure- 
ments, cyclic voltammetry, Fourier-transform infrared spectrosco- 
py, and ion-backscattering spectrometry. The spectral transmittance 
is reported for films switched in both the bleached and colored 
states. The photopic transmittance (T/sub p/) can be switched from 
T/sub p/(bleached) = 0.77 to T/sub p/ (colored) = 0.21, and the 
solar transmittance (T/sub S/) can be switched from T/sub S/ 
(bleached) = 0.73 to T/sub S/(colored) = 0.35. Also reported is 
the near-infrared transmittance (T/sub NIR/), which was found to 
switch from T/sub NIR/ (bleached) = 0.72 to T/sub NIR/ (col- 
ored) = 0.55. The bleached condition is noted to have very low 
solar absorption in both the visible and solar regions. Ion-backscat- 
tering spectrometry was performed on the hydrated nickel oxide 
film, yielding a composition of NiO/sub 1.0/ (dehydrated) and a 
film thickness of 125 A. Cyclic voltammetry showed that, for films 
in the bleached or colored state, the reversible reaction is Ni(OH)/ 
sub 2/ = NiOOH + H/sup +/ + e /sup -/. Voltammetry also 
showed that the switching of the film is controlled by the diffusion 
of protons, where plays a role in the reaction mechanism. Analysis 
of the hydrated nickel-oxide thin films by Fourier-transform infra- 
red spectroscopy revealed that both the bleached and colored states 
contain lattice water and hydroxyl groups. The surface hydroxyl 
groups play an important role in the coloration and bleaching of 
the anodically deposited nickel oxide thin films. 
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REFER ALSO TO CITATION(S) 17733, 17867, 17875, = 18007, 18011, 
18021, 18501, 18520, 18791, 18867, 18868, 19007, 19631, 1 


18616 (AD-A—174723/7/XAB) Studies of electrical acti- 
vation and impurity migration in ion-implanted indium phos- 
phide. Final report. Streetman, B.G. (Texas — Austin 
(USA)). Sep 1986. 55p. NTIS, PC A04/MF A0O1 

Studies were conducted on semi-insulation stability and im- 
plant activation during both furnace and rapid thermal annealing. 
Various encapsulants were used and phosphorus was co-implanted 
to overcome unequal recoil of the indium and phosphorus. The sur- 
face morphology is maintained after furnace annealing to 750° by 
both phosphorus silicon glass and silicon nitride, and photolumines- 
cence indicates few As or Fa vacancies. Rapid thermal annealing 
suppresses phosphorus vacancy formation and prevents the occur- 
rence of any n-type surface conductivity. 
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18617 (AD-A—174769/0/XAB) Reflectance and thermal 
response of graphite-fiber reinforced epoxy during irradiation 
by a high-power CO, laser. ates | DR. (Materials Re- 
search Labs., Ascot Vale (Australia)). Aug 1986. 26p. 
(MRL-R—1014). NTIS, PC A03/MF AO1. 

Graphite-fiber reinforced epoxy (GFRP) samples were irra- 
diated by a high-power CO, laser while the samples were exposed 
to high-speed flows of argon and air. Part of the angular distribu- 
tion of the reflected CO: radiation was measured as a function of 
time and the total reflectance/absorptance estimated. The thermal 
response of the samples was measured using thermocouples embed- 
ded in the samples. A one-dimensional model was used to show 
that one set of parameters could predict both the observed thermal 
response and the mass-loss rate that had been observed by other ex- 
perimenters. The values of ablation enthalpy and absorptance de- 
rived from the model appear to be effective values that compensate 
for effects that are not included in the model, such as the mechani- 
cal removal of material and the combustion of decomposition prod- 
ucts in air near the surface of the samples. 


18618 (BDX—613-3664) Fabrication of open cell epoxy 
foam: Final report. Schneider, J.W. (Allied Corp., Kansas 
City, MO (USA). Bendix Kansas City Div.). Feb 1987. Con- 
tract AC04-76DP00613. 24p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87006186. 

A rigid, low density, open cell, low volatile epoxy foam was 
successfully developed. A temporary urea filler was leached from 
an epoxy system to form the 0.3 g/cm* foam system. Compressive 
strengths of approximately 400 psi at 75°C were achieved. 


18619 (BMFT-FB-T—86-088) Construction and operation 
ee ee eee 
be used in underground mining. Final report. Deuster, D. 


(Bundesministerium fuer Forschung und Fechnologie. Bonn 
(Germany, F.R.); STEAG A.G., Essen (Germany, F.R.); 


Bischoff (G.) G.m.b.H. und Co. KG, Essen (Germany, 
F.R.)). Dec 1986. 107p. (In German). NTIS (US Sales 
Only), PC A06/MF AO1. File Number DE87751458. 

According to a process developed by Bischoff a pilot plant 
was constructed for the production of Alpha hemihydrate from 
FGD-gypsum. On a conveyor-type vacuum filter, the dehydrate 
was both processed into hemihydrate by means of sulfuric acid and 
neutralized. For mechanical reasons it was only possible to obtain a 
product with unstable qualities. The process was modified in that 
recrystallization was no longer done on a conveyor-type filter, but 
in a separate reactor. This resulted in the production of hemihy- 
drate with stable quality. The hemihydrate obtained was grogged 
with pulverized fuel ash and underground-tested as building materi- 
al with positive results. Gypsum and pulverized fuel ash used as 
mortar in underground mining enable FGD by-products to be par- 
tially removed from power stations in an environmentally sound 
and economically way independent of the season. With 32 refs., 13 
tabs., 55 figs. 


18620 (BMFT-FB-T—86-102) Development of an injec- 
tion moulding technology for the production of lightweight 
high-temperature wear resistant parts of glassy carbon for 
machine and motor construction. Final report. Duebgen, R 
(Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.); Sigri Elektrographit G.m.b.H., Meitingen 
(Germany, F.R.)). Dec 1986. 55p. (In German). NTIS (US 
Sales Only), PC A04/MF A0O1. File Number DE87751373. 

At the beginning of the promotion scheme the state of the 
art was such that small series production of glassy carbon was pos- 
sibly for some special applications by manual operations using the 
casting process. As knowlede of glassy carbon’s material properties 
has increased, numerous potential applications have been recog- 
nized, including those in machine and engine construction. The aim 
of the promotion scheme was to manufacture glassy carbon effi- 
ciently and inexpensively by injection moulding, using specially de- 
veloped raw materials, to define the characteristics of glassy carbon 
and to supply interested companies with mouldings made from 
glassy carbon for technical application tests. The results of the de- 
velopment was an unfilled phenolic resin capable of being proc- 
essed efficiently and cheaply into mouldings by injection moulding. 
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It was possible for the iniection-moulded phenolic resin mouldings 
to be converted into glassy carbon by solid-phase pyrolsis with a 
high coke yield and relatively small shrinkage factor. The mechani- 
cal fracture values for the material were determined and the com- 
bined corrosion strength measurements were carried out. The pro- 
duction process was used successfully in the manufacture of noz- 
zles. Technical application testing is currently being undertaken. 
With 36 figs. 


18621 (CONF-860914—33) High field properties of 
SnMo.Ss and — ribbons prepared using a vapor trans- 
port technique. Capone, D.W. II; Hinks, D.G.; Brewe, D.L. 
(Argonne Natio 3 IL (USA)). Sep 1986. Contract W- 
31109-ENG-38. NTIS, PC A0O2. File Number 
DE87004707. 

From Applied superconductivity conference (ASC '86); Bal- 
timore, MD, USA (28 Sep 1986). 

Superconducting ribbons of SnMogSs and PbMogSs have 
been produced using a one step vapor transport technique. In this 
process Sn or Pb vapor and HS gas react at the surface of a Mo 
substrate at elevated temperatures to form a uniform coating of 
Chevrel phase. SEM micrographs show the film on the ribbons to 
be composed of small (=0.5 pm) single-crystal rhombohedra of 
Chevrel phase. Critical currents for the SnMoe¢Sg ribbons are similar 
to that achieved in PbMoeSs by other techniques (~1 x 10* A/cm? 
at 19 T and 4.2 K). The performance of our PbMogSs is severely 
degraded. An explanation for this is based on larger intrinsic strain 
effects in the PbMo¢Ss. 


18622 (CONF-870476—1) Wear of an alumina-silicon 
carbide whisker composite. Yust, C.S.; Leitnaker, J.M.; 
DeVore, C.E. (Oak Ridge National Lab., TN (USA)). 1987. 
Contract AC05-840R21400. 7p. NTIS, PC A02. File 
Number DE87004283. 

From International conference on wear of materials; Hous- 
ton, TX, USA (5 Apr 1987). 

Room temperature unlubricated sliding wear in a pin-on-disc 
apparatus causes mild wear in alumina-silicon carbide whisker com- 
posites at loads as great as 8.9 N and for test durations up to 4 h. 
The wear for these conditions is in the range of 10~* to 10-® mm*/ 
N-m, and is four orders of magnitude lower than for commercial 
alumina. The result of unlubricated sliding at 425°C is severe wear 
for the range of conditions studied, and the corresponding wear co- 
efficient is 10~* to 10° mm*/N-m, almost two orders of magnitude 
lower than for commercial alumina. The transition from mild to 
severe wear begins with the formation of surface cracks which 
intersect whiskers. Friction coefficient values for room-temperature, 
mild wear behavior are lower than those associated with high-tem- 
perature severe wear. 


18623 (DOE/ER/13227—3) Fourier transform photoa- 


coustic spectroscopy: Progress report for period April 1, 
1984-September 29, 1986. Eyring, E.M. (Utah Univ., Salt 
Lake City (USA). Dept. of Chemistry). Sep 1986. Contract 
FG02-84ER 13227, Tp. NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE87005600. 

The characterization of two new types of organic conduct- 
ing polymers has been completed. Doping with molybdenum car- 
bonyl complexes of poly(paraphenylene) yields an air-stable, non- 
ionic, organic conducting polymer that catalyzes the hydrogenation 
of conjugated dienes. Copolymers of the terphenyl monomer and 
varying length alkyl chains demonstrate that extended 7-electron 
systems are not necessary to the formation of conducting organic 
polymers. Photothermal radiometry (PTR) studies of phase transi- 
tions in semiconducting VO2 and (TaSe,),I have been completed, 
and a new electrothermal radiometry technique has been found su- 
perior to PTR for investigating 2nd order phase transitions in single 
crystals of (TaSes)2I. A new, inexpensive microphonic photoacous- 
tic sample cell has been developed. 
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18624 ee Investigations on the MBE 
[molecular beam epitaxy] growth and properties of Al/sub y/ 
Ga/sub y/In/sub 1-x-y/As/InP and InGaAs-InAlAs superlat- 
tices: Progress report for the period May 15, 1986-January 
31, 1987. Bhattacharya, P.K.; Gibala, R. (Michigan Univ., 
Ann Arbor (USA)). 1987. Contract FG02-86ER45250. 27p. 
NTIS, PC A03/MF AOl; 1; GPO Dep. File Number 
DE87005190. 

Focus of the work has been to grow wide-bandgap ternary 
and quaternary semiconductors InAlAs and InGaAlAs by molecu- 
lar beam epitaxy and to investigate their electronic, optical and 
structural characteristics. The techniques being used are x-ray, 
TEM, photoluminescence and absorption, DLTS, Hall transport, 
impact ionization and pulsed velocity field measurements. The ex- 
periments have included both lattice matched and strained layers. It 
is apparent that the lattice match In/sub 0.52/Al/sub 0.48/As/InP 
alloys are clustered and dominant D-X trap centers are present in 
the strained compositions. We are investigating a novel MBE 
growth technique of growing these alloys directly on GaAs (with a 
1 to 4% lattice mismatch) without propagating dislocations. These 
heteroepitaxial layers and interfaces are being studied by TEM. 


18625 (DOE/ER/45251—1) NMR _ investigation of 
structures: Ceramics and sandstones: Annual technical 
progress] report. Halperin, W.P. (Northwestern Univ., Ev- 
anston, IL (USA). Dept. of Physics). Jan 1987. Contract 
FG02-86ER45251. 5p. NTIS, PC A02/MF A0Ol; 1; GPO 
Dep. File Number DE87005357. 
The first experiments on sandstone samples have yielded in- 
formation on their pore spaces. The pores are very widely distribut- 
ed in size, with very little closed-off porosity. NMR experiments on 
porous Vycor glasses show that the spin-spin relaxation time scales 
as a linear function with pore size. However, chemical treatment, 
e.g., boiling isopropanol, changes the surface interactions between 
the protons in water and the solid. (DLC) 


18626 (DOE/OR/00033—T277) Infrared and Raman in- 


idge Associated Universities, Inc., TN (USA)). 10 
Nov 1986. Contract AC05-760R00033. 2ip. NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE87005964. 

The first two objectives of the research were to determine 
the glass forming region and the optimum processing parameters 
for the two glass systems. The upper limits of the glass forming 
region, using our methods of glass preparation, were 43% CeO: for 
the cerium phosphate glasses and approximately 40% Pr2Os for the 
praseodymium phosphate glasses. The results are more uncertain 
for the praseodymium phosphate glasses because at some composi- 
tions, the glass melts were very viscous and difficult to pour. The 
cerium phosphate melts, however, were quite fluid and poured 
easily. The research reported here is relevant to DOE's plans to 
continue the development of second-generation (alternative) waste 
forms. Tentative conclusions, based on the first year of research, 
are that the Pr2Os-P2O; glass system is probably not suitable as a 
high-level nuclear waste form because of the high viscosity of the 
melt. The CeO2-P20; system, however, is very promising since (1) 
it has a much less viscous melt and pours easily, (2) it will incorpo- 
rate the simulated waste elements sodium, cesium, and molybdenum 
to at least some extent, and (3) the leach resistance of the host glass 
is very good. 


18627 (EGG-M—20586) Localized plasticity of graphite/ 
magnesium metal matrix composites. Epstein, J.S.; Rawal, S.; 
Misra, M. (EG and G Idaho, Inc., Idaho Falls (USA); 
Martin Marietta Aerospace, Denver, CO (USA)). 1986. 
Contract AC07-76ID01570. 25p. (CONF-8610213—1). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE87004542. 

From Metal matrix composite 
posium; Palo Alto, CA, USA (27 Oct 1986). 

This paper discusses localized matrix plasticity in a pitch 55 
graphite/magnesium (Gr/Mg) metal matrix composite (MMC) due 
to damping/hysteresis effects in bending. It was found that for this 
material system, chosen mainly for its damping ability, plasticity or 


survivability sym- 
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permanent deformation occurs in the matrix material of the com- 
posite from relatively small structural deformations. The behavior 
of the plasticity is unique to these MMC systems as it is constrained 
to follow its original loading path back to its zero deformation state 
upon unloading. This retracement of loading path is attributed to 
the Gr fibers acting as elastic constraint layers. For optical rail plat- 
forms, the ability to recover the original platform shape, even with 
localized matrix plasticity, implies a high level of survivability. 
Moire interferometry was combined with research on the micros- 
tructure of this particular material system to yield these subtle re- 


(ETN—6-98569) and 
in heavy-electron systems. Ott, H.R. (Eidgenoessische Tech- 
nische Hochschule, Zurich (Switzerland)). 1986. 12p. NTIS, 
PC A02/MF AO1. 

Evidence that intermetallic compounds with uranium as one 
constituent may also show the physical properties found in Ce com- 
pounds whose transition from classical to quantum statistical behav- 
ior is shifted to below room temperature is presented. Phase transi- 
tions of the Fermi liquid state to superconductivity or magnetic 
order are observed. Normal and superconducting properties suggest 
that magneticaly ordered states are probably not due to convention- 
al electron-phonon interaction, and may be characterized as a 1 
does not = 0 paired state. Magnetically ordered states are probably 
spin-density-wave ground states of the heavy electron systems. 


18629 ee on Irradiation effect study on 
dynamic performance of grease. (Jai Atomic Energy Re- 
search Inst., Tokyo). Mar er 1986. 


. (In Japanese). NTIS 
(US Sales Only), A03/MF_ AO1. File Number 
DE87701043. 


The radiation resistance of newly developed grease, 
MORESCO HIRAD RG-42-0, consisting of polyphenyl ether as 
base oil and inorganic compound as gelling agent was evaluated by 
conducting measurements of frictional resistance force on mechani- 
cal snubbers. After the irradiation of /sup 60/Co y-rays up to a 
predetermined dose [max. 100 MGy (10,000 Mrad)], the grease was 
applied to mechanical snubbers. The rated load of mechanical snub- 
bers used (standard stroke of 125 mm) was set at 0.16 ton and 1.0 
ton. The frictional resistance force was measured at a velocity of 
0.001, 0.01, 0.1 and 2.0 mm/sec and at temperature of 60 deg C. 
When the rated load was 0.16 ton, the frictional resistance force of 
irradiated grease was kept less than a criterion, a greater value of 
either 5 kgf or 1% of the rated load, at every tested dose up to 90 
MGy. In case of 1.0 ton, the frictional resistance force of the irradi- 
ated grease was less than a greater value of either 10 kgf or 1% of 
the rated load at doses up to 70 MGy. 


18630 (JAERI-M—86-043) Accelerated thermal and radi- 
ation-oxidation combined degradation of electric cable insula- 
tion materials. (Japan os Energy Research Inst., 
Tokyo). Mar 1986. a a Japanese). NTIS (US Sales 
Only), PC A04/MF AO1. File Number DE87701044. 

For the development of accelerated testing methodology to 
estimate the life time of electric cable, which is installed in radi- 
ation field such as a nuclear reactor containment vessel, radiation 
and thermal combined degradation of cable insulation and jacketing 
materials was studied. The materials were two types of formulated 
polyethylene, ethylene-propylene rubber, Hypalon, and Neoprene. 
With Co-60 y-rays the materials were irradiated up to 0.5 MGy 
under vacuum and in oxygen under pressure, then exposed to ther- 
mal aging at elevated temperature in oxygen. The degradation was 
investigated by the tensile test, gelfraction, and swelling measure- 
ments. The thermal degradation rate for each sample increases with 
increase of oxygen concentration, i.e. oxygen pressure, during the 
aging, and tends to saturate above 0.2 MPa of oxygen pressure. 
Then, the effects of irradiation and the temperature on the thermal 
degradation rate were investigated at the oxygen pressure of 0.2 
MPa in the temperature range from 110 deg C to 150 deg C. For 
all of samples irradiated in oxygen, the following thermal degrada- 
tion rate was accelerated by several times comparing with unirra- 
diated samples, while the rate of thermal degradation for the 
sample except Neoprene irradiated under vacuum was nearly equal 
to that of unirradiated one. By the analysis of thermal degradation 
rate against temperature using Arrhenius equation, it was found 
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that the activation energy tends to decrease for the samples irradi- 
ated in oxidation condition. 


18631 (KFK—3974) Neutron and gamma irradiation ef- 

organic insulating materials for fusion magnets. 
Maurer, W. (Kernforschungszentrum Karlsruhe G.m.b.H. 
(Germany, F.R.). Inst. fuer Technische Physik). Oct 1985. 
72p. NTIS (US Sales Only), PC A04/MF AOI. File 
Number DE87750822. 

Available low-temperature neutron and gamma irradiation 
data for organic insulating materials are collected and compared 
with room temperature data. Only the most promising polymers in 
terms of mechanical strength for magnet insulation are taken into 
account. For characterization and comparison of different materials 
the 75% dose is used, i.e. the dose, where the mechanical strength 
is reduced by 25%, and 75% is retained. For room temperature 
special prepared polyimide and epoxy materials reinforced with 
glass fibre retained 75% of the mechanical strength up to a dose of 
7 x 10/sup 7/ Gy. For 5 K irradiation the best epoxy material re- 
tained the 75% dose up to 1 x 10/sup 7/ Gy, the best polyimide 
material up to 1 x 10/sup 8/ Gy. 


18632 eee Powder. Complex of programs for 
structural analysis of polycrystals. (Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomiches- 
kikh Issledovanij po Atomnoj Nauke i Tekhnike, Moscow 
(USSR)). 1985. 29p. (In Russian). NTIS (US Sales Only), 
PC A03/MF A0O1. File Number DE87701211. 

Possibilities of a powder method, as applied to the first step 
of structural investigations, are studied. Ratios, used as a reliability 
criterion, are obtained. Algorithms for full-profile difractogram 
processing, identification, Bravais parallelepiped redetermination, 
regeneration of the ordered spectrum of possible reflections, induc- 
tion are described. Program operation is illustrated by examples. In- 
structions for a user are given. Programs are realized on the FOR- 
TRAN-4 language fitting the BESM-6 computer. 15 refs.; 3 tabs. 


faceting of (110) GaAs: 

and elimination. Parechanian-Allen, L.; Weber, 

E.R.; Washburn, J.; Pao, Y.C. (Lawrence Berkeley Lab., 

CA (USA); Varian Solid State Microwave Div., Santa 

Clara, CA (USA)). Dec 1986. Contract AC03-76SF00098. 

8p. (CONF-861207—73). NTIS, PC A02/MF A01; GPO 
Dep. File Number DE87006142. 

From Maierials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

A systematic study has been made on (110) GaAs grown by 
molecular beam epitaxy. This work represents the first systematic 
investigation of commonly observed faceting on the (110) GaAs 
surface which has led to the consistent elimination of the defects. 
This study involved the analysis of facet geometry, a kinetic model 
of initial facet formation, and the electrical and optical analysis of 
facet-free (110) GaAs. The latter was obtained with proper growth 
conditions and a Ga rich surface exposure from a GaAs substrate 
angled 6° toward (11 anti 1) Ga. 


18634 (N—87-14169) Crystal chemistry and 

tric properties of Gd.Tes. Swinnea, J.S.; Steinfink, H.; Dan- 
ielson, L.R. (Texas Univ., Austin (USA)). 1986. 13 
(NASA-CR—179940; JPL—9950-1244; NAS—1.26:179940 9940). 
NTIS, PC A02/MF AOl1. 

The physical characteristic and properties of GdaTes are 
presented: M(sub r) = 697.30, orthorhombic, Pnma, a = 12.009(9), 
b = 4.3012 (6, c = 11.818(2) A, V = 610.4(6) A(sup 3), Z = 4, D 
sub x = 7.57 gm/cubic cm, MoK(sub alpha), lambda = 0.71069 A, 
mu = 357/cm, F(000) = 1136, room temperature, R = 0.033,822 
observed reflections. The redetermination confirms that GdaTes is 
isostructural with Sb2S3 (stibnite). The reported solid solution 
series GdeTes-GdsTe, does not exist. Gd-Te bond lengths vary 
from 3.104(1) to 3.240(3) A and Gd is in seven fold co-ordination. 
GdeTes has a power factor S(sup 2)/rho = -.000006V(sup 2 de- 
grees)/C(sup 2)/omega/cm at 1000 C. It is not suitable as a high 
temperature thermoelectric material because it decomposes to 
GdTe which is metallic. 
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18635 (ORNL/TM—9979) A preliminary assessment of 
mineralogical criteria on the utility of Me women rocks and 
minerals for high-level radioactive waste disposal. Kopp, O.C. 
(Oak Ridge National Lab., TN (USA)). Dec 1986. Contract 
AC05-840R21400. 256p. NTIS MF AOI; 2; GPO Dep. File 
Number DE87006027. 

The purpose of this study was to review available data con- 
cerning the properties reported for shales and clay-rich rocks and 
clay minerals to determine whether such information could be in- 
strumental in selecting the more favorable assemblages of clays for 
high-level waste repository purposes. Literature searches were con- 
ducted for reports dealing with the properties of these argillaceous 
materials. The properties that were obtained from appropriate refer- 
ences were recorded in an Appleworks Database. The data are di- 
vided into five major goups: chemical properties, general physical 
properties, hydrologic properties, mechanical properties, and ther- 
mal properties. The Database includes such information as the type 
of material, formation name, geological age, location, depth, test 
conditions, results, and reference(s). In general, noticeable correla- 
tions were not apparent when mineralogical information was com- 
pared with various properties using plots of the data for each indi- 
vidual property. The best correlations were obtained for chemical 
and certain mechanical and hydrologic properties. Thermal proper- 
ties appear to be least influenced by clay mineral composition. An 
important reason for the inability to correlate mineralogical compo- 
sitions with most properties was the lack of uniformity of test meth- 
ods, test conditions, and even the units used for reporting the final 
data. There was very limited information concerning the mineralog- 
ical compositions of most of the shales tested. The potential exists 
for identifying the more suitable formations (or specific horizons 
within formations) using mineralogical data; however, in order to 
make such selections, it will be necessary to collect future data 
using standardized test methods and conditions. The mineralogical 
compositions of the samples tested need to be determined quantita- 
tively rather than qualitatively. 


18636 (UCRL—95135) Direct assessment of the phase 
matching properties of new nonlinear materials. Velsko, S.P. 
(Lawrence Livermore National Lab., CA (USA)). Sep 1986. 
Contract W-7405-ENG-48. 16p. (CONF-860880—43). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE87005227. 

From 30. SPIE technical symposium on optics and optoelec- 
tronic engineering; San Diego, CA, _ (17 —— 

Direct measurements of the phase matching properties of 
small (submillimeter) crystals of some new second and third har- 
monic generators are discussed. Such measurements represent an in- 
termediate level of characterization between powder tests and de- 
tailed dispersion and d coefficient determinations. Since crystals as 
small as 300 microns may be studied, a decision to pursue a material 
can be made at an early stage of crystal growth. Representative 
data on some new fluoride harmonic generators is presented. 


18637 (UCRL—95962) Hydrogen speciation in hydrated 
layers on nuclear waste glass. Aines, R.D.; Weed, H.C.; 
Bates, J.K. (Lawrence Livermore National Lab., CA 
(USA); Argonne National Lab., IL (USA)). 15 Jan 1987. 


Contract W-7405-ENG-48.  13p. 
NTIS, PC A02/MF AOI; 
DE87005836. 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

The hydration of an outer layer on nuclear waste glasses is 
known to occur during leaching, but the actual speciation of hydro- 
gen (as water or hydroxyl groups) in these layers has not been de- 
termined. As part of the Nevada Nuclear Waste Storage Investiga- 
tions Project, we have used infrared spectroscopy to determine hy- 
drogen speciations in three nuclear waste glass compositions (SRL- 
131 & 165, and PNL 76-68), which were leached at 90°C (all glass- 
es) or hydrated in a vapor-saturated atmosphere at 202°C (SRL-131 
only). Hydroxyl groups were found in the surface layers of all the 
glasses. Molecular water was found in the surface of SRL-131 and 
PNL 76-68 glasses that had been leached for several months in 
deionized water, and in the vapor-hydrated sample. The water/hy- 
droxyl ratio increases with increasing reaction time; molecular 
water makes up most of the hydrogen in the thick reaction layers 
on vapor-phase hydrated glass while only hydroxyl occurs in the 


(CONF-861207—70). 
GPO Dep. File Number 
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least reacted samples. Using the known molar absorptivities of 
water and hydroxy] in silica-rich glass the vapor-phase layer con- 
tained 4.8 moles/liter of molecular water, and 0.6 moles water in 
the form hydroxyl. A 15 pm layer on SRL-131 glass formed by 
leaching at 90°C contained a total of 4.9 moles/liter of water, 2/3 
of which was as hydroxyl. The unreacted bulk glass contains about 
0.018 moles/liter water, all as hydroxyl. The amount of hydrogen 
added to the SRL-131 glass was about 70% of the original Na + 
Li content, not the 300% that would result from alkali=hydronium - 
ion interdiffusion. If all the hydrogen is then assumed to be added 
as the result of alkali-H* interdiffusion, the molecular water ob- 
served may have formed from condensation of the original hy- 
droxyl groups. 


18638 Analysis of the interaction of a laser pulse with a 
silicon wafer: Determination of bulk lifetime and surface re- 
combination velocity. Luke, K.L.; Cheng, L. (Department of 
Physics-Astronomy, California State University, Long 
Beach, California 90840 and Jet Propulsion Laboratory, 
California Institute of Technology, Pasadena, California 
91109). Journal of Applied Physics; 61: No. 6, 2282-2293(15 
Mar 1987). 

The decay of excess minority carriers produced in a silicon 
wafer of thickness d by a laser pulse is analyzed. A comprehensive 
theory based on this analysis is presented for the determination of 
bulk lifetime tau/sub b/ and surface recombination velocity S. It is 
shown that, starting with an exponential spatial profile, the carrier 
profile assumes a spatially symmetrical form after approximately 
one time constant of the fundamental mode of decay. Expressions 
for the spatial average of the carrier density as a function of time 
are derived for three temporal laser pulse shapes: impulse, square, 
and Gaussian. Particular attention is paid to the time constants of 
the fundamental and higher modes of decay. The ratios of the time 
constants of the higher modes to the fundamental mode, as well as 
the time constant of the fundamental mode, are presented over 
wide ranges of values of S and d. Two complementary methods ap- 
plicable for values of the product Sdapprox. >40 cm?/s are pro- 
posed to determine tau/sub B/ and S, without having to invoke the 
usual stringent requirement of either S-o or d—o, and thus 
permit the determination of tau/sub b/ and S for a greater variety 
of wafer characteristics. For Sdapprox. <40 cm?/s, a two-wafer 
method is developed to determine tau/sub b/ and §; it is also 
shown that the requirement of d/tau/sub b/ approx. >20S is suffi- 
cient to adequately guarantee that the asymptotic value of the in- 
stantaneous observed lifetime differs from the bulk lifetime by no 
more than 10%. 


18639 Interfacially initiated crystallization in amorphous 
germanium films. Homma, H.; Schuller, I.K.; Sevenhans, 
W.; Bruynseraede, Y. (Materials Science Division, Argonne 
National Laboratory, Argonne, Illinois 60439). Applied Phys- 
ics Letters; 50: No. 10, 594-596(9 Mar 1987). Contract W-31- 
109-ENG-38. 

The amorphous to microcrystalline phase transition of Ge in 
Pb/Ge multilayers has been extensively studied. During crystalliza- 
tion, the x-ray diffraction peaks of the modulated structure disap- 
pear and the Pb texture improves. It is shown that the crystalliza- 
tion temperature decreases with decreasing amorphous Ge thick- 
ness and is strongly affected by the texture of the metallic compo- 
nent. These results imply that the crystallization is interfacially initi- 
ated. 


18640 Nonrandom alloying in In/sub 0.52/Al/sub 0.48/ 
As/InP grown by molecular beam epitaxy. Hong, W.; Bhatta- 
charya, P.K.; Singh, J. (Solid State Electronics Laboratory, 
Department of Electrical Engineering and Computer Sci- 
ence, The University of Michigan, Ann Arbor, Michigan 
48109-2122). Applied Physics Letters; 50: No. 10, 618-6209 
Mar 1987). 

Anomalous behavior in Hall data of molecular beam epitax- 
ial In/sub 0.52/Al/sub 0.48/As/InP for T2400 K suggests the 
presence of alloy clustering. The relaxation time for alloy clustering 
has been determined and analysis of measured data gives an esti- 
mate of composition fluctuation and cluster size. Evidence of clus- 
tering in the same samples is also obtained from the measured ve- 





locity-field characteristics, low-temperature photoluminescence 
data, and carrier impact ionization coefficients. 


18641 Amorphization processes in electron and/or ion-ir- 
radiated silicon. Seidman, D.N.; Averback, R.S.; Okamoto, 
P.R.; Baily, A.C. (Argonne National Laboratory, Materials 
Science Division, Argonne, Illinois 60439). Physical Review 
Letters; 58: No. 9, 900-903(2 Mar 1987). Contract W-31-109- 
ENG-38. 

Amorphization has been studied in electron- (e~ ) and ion-ir- 
radiated Si. Si irradiated at <10 K with 1.0- or 1.5-MeV Krt* 
became amorphous at <0.4 displacement per atom (dpa), whereas 
Si irradiated at 10 K to a fluence of =14 dpa of 1-MeV e7 in an 
electron microscope failed to amorphize. However, Si subjected to 
a simultaneous e~ and Kr* in situ irradiation, at <10 K, to a Kr* 
fluence of 1.5 dpa retained crystallinity. The critical ratio, at <10 
K, of the e~ to Kr* ion displacement rates to maintain a degree of 
crystallinity is «0.5. Atomistic models for these phenomena are pre- 
sented. 


18642 Nonequilibrium statistics of flexible macromole- 
cules in dilute solutions. II. Macromolecular extension and 
comparison with nonequilibrium Brownian dynamics. Saab, 
H.H.; Dotson, P.J. (Av International Research Center, 
Pasadena, California 91107). Journal of Chemical Physics; 86: 
No. 5, 3039-3045(1 Mar 1987). 

We derive an exact nonequilibrium expression for the proba- 
bility density of the scalar extension of an arbitrary section of a 
Rouse chain in dilute solution. We use this new result to assess the 
accuracy of a new non-equilibrium Brownian dynamics (NEBD) 
computer simulation method for macromolecular fluids. The 
NEBD method allows the examination of systems which, because 
of their complexity, are intractable to analytical methods. Compari- 
son of simulation results for Rouse chains in shear flow with analyt- 
ical results for the distribution of the end-to-end distance and the 
distribution of individual chain segment extensions shows that 
NEBD does indeed produce reliable results. 


18643 X-ray photoelectron spectroscopy investigation of 
ion beam sputtered indium tin oxide films as a function of 


oxygen pressure during deposition. Nelson, A.J.; Aharoni, H. 
(Solar Energy Research Institute, Golden, Colorado 80401). 
Journal of Vacuum Science and Technology, A: Vacuum, Sur- 
faces, and Films; 5: No. 2, 231-233(Mar 1987). 

X-ray photoelectron spectroscopy analysis was performed on 
ion beam sputter deposited films of indium tin oxide as a function 
of O2 partial pressure during deposition. The oxygen partial pres- 
sure was varied over the range of 2.5 x 10-°—4.0 x 10°® Torr. 
Changes in composition as well as in the deconvoluted In 3ds/sub 
//2, Sn 3ds/sub //2, and O 1s core level spectra were observed and 
correlated with the variation of the oxygen partial pressure during 
deposition. Results show that the films become increasingly stoichi- 
ometric as P/sub =/ is increased and that the excess oxygen intro- 
duced during deposition is bound predominantly to the Sn and has 
little or no effect on the In—O bonding. 


18644 Onset of runaway nucleation in aerosol reactors. 
Wu, J.J.; Flagan, R.C. (Division of Engineering and Ap- 
plied Science, California Institute of Technology, Pasadena, 
California 91125). Journal of Applied Physics; 61: No. 4, 
1365-1371(15 Feb 1987). 

The onset of homogeneous nucleation of new particles from 
the products of gas phase chemical reactions was explored using an 
aerosol reactor in which seed particles of silicon were grown by 
silane pyrolysis. The transition from seed growth by cluster deposi- 
tion to catastrophic nucleation was extremely abrupt, with as little 
as a 17% change in the reactant concentration leading to an in- 
crease in the concentration of measurable particles of four orders of 
magnitude. From the structure of the particles grown near this 
transition, it is apparent that much of the growth occurs by the ac- 
cumulation of clusters on the growing seed particles. The time scale 
for cluster diffusion indicates, however, that the clusters responsible 
for growth must be much smaller than the apparent fine structure 
of the product particles. 
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18645 Determination of dopant and deep imperfection 
profiles in p-type CdTe by improved constant capacitance- 
voltage transient measurements. Shiau, J.; Fahrenbruch, 
A.L.; Bube, R.H. (Department of Materials Science and En- 
gineering, Stanford University, Stanford, California 94305). 
in of Applied Physics; 61: No. 4, 1340-1347(15 Feb 

By constant capacitance-voltage transient measurements we 
are able to determine the dopant and deep imperfection density 
versus distance profiles, regardless of either the absolute density of 
imperfection levels, or their density relative to the dopant density. 
The data analysis of the method is similar to the well-known capac- 
itance versus voltage measurement, which is very convenient com- 
pared to other imperfection profiling methods. 


18646 Influence of ac contact impedance on high-frequen- 
cy, low-temperature, or fast-transient junction measurements 
in semiconductors. Shiau, J.; Fahrenbruch, A.L.; Bube, R.H. 
(Department of Materials Science and Engineering, Stan- 
ford University, Stanford, California 94305). Journal of Ap- 
plied Physics; 61: No. 4, 1556-1561(15 Feb 1987). 

The behavior of a semiconductor contact is usually repre- 
sented by the specific contact resistance determined by a dc meas- 
urement. A copper-gold contact on p-type cadmium telluride is 
used to illustrate the influence of the ac contact impedance on 
standard semiconductor measurements such as capacitance versus 
voltage, admittance spectroscopy, and deep-level transient spectros- 
copy. These experimental results show that a semiconductor con- 
tact with negligible dc voltage drop may have a significant influ- 
ence on high-frequency, low-temperature, or fast-transient measure- 
ments. Knowledge of the contact capacitance as well as the contact 
resistance is necessary to predict the influence of the contact. 


18647 Structural and vibrational properties of a realistic 

model of amorphous silicon. Winer, K. (Max-Planck-Institut 

fuer Festkoerperforschung, Heisenbergstrasse 1, D-7000 

Stuttgart 80, Federal Republic of Germany). Physical Review 

en B: Condensed Matter; 35: No. 5, 2366-2374(15 Feb 
87). 

Calculations of the structural and vibrational properties of a 
216-atom continuous-distorted-network model of amorphous silicon 
with periodic boundary conditions are presented and discussed. The 
pair correlation function and geometric distortions of the model are 
in good agreement with experiment. The eigenmodes of vibration 
are calculated using both the Keating and Weber interactions. The 
resulting phonon density of states and Raman and ir spectra also 
show good agreement with experiment. The results demonstrate 
that the model is representative of the bulk, homogeneous structure 
of amorphous silicon. 


18648 Metallization and structural transformation of 
iodine under : A microscopic view. Pasternak, M.; 
Farrell, J.N.; Taylor, R.D. (University of California, Los 
Alamos National Laboratory, Los Alamos, New Mexico 
87545). Physical Review Letters; 58: No. 6, 575-578(9 Feb 
1987). 

Elemental iodine has been studied by /sup 129/I Moessbauer 
effect at 4 K to pressures of 30 GPa in a diamond anvil cell. Its 
structural transformations leading to metallization have been deter- 
mined by the quadrupole interaction. At P216 GPa an I-Ie zigzag 
chain is formed leading to its metallic behavior and at P2=21 GPa 
the formation of a quasi two-dimensional system is observed. Up to 
30 GPa the 12 molecule remains the building block of the high- 
pressure structural modifications. 


18649 Polarized neutron studies of forbidden magnons in 
the two-dimensional ferromagnet K2CuF,. Li, W.; Perry, 
C.H.; Sokoloff, J.B.; Wagner, V.; Chen, M.E.; Shirane, G. 
(Department of Physics, Northeastern University, Boston, 
Massachusetts 02115). Physical Review [Section] B: Condensed 
Matter; 35: No. 4, 1891-1898(1 Feb 1987). 

Polarized inelastic neutron scattering has been used to study 
the spin dynamics of the quasi-two-dimensional nonmetallic Heisen- 
berg ferromagnet KoCuF, in weak magnetic fields at temperature in 
the vicinity of T/sub c/. We have observed underdamped allowed 
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and “forbidden” excitations in constant-Q scans for two different 
applied magnetic fields over the temperature range from 0.9T/sub 
C/ to 2.9T/sub C/. A frequency difference between the allowed 
magnon and its forbidden counterpart (with the allowed magnon 
being slightly higher) was also observed. The difference between 
the allowed and forbidden magnon integrated intensities was found 
to be directly proportional to the overall magnetization for the two 
different fields applied. The observations are in agreement with the 
slowly fluctuating spin-density theory of itinerant ferromagnetism. 
Surprisingly, the reduction in magnon frequency with increasing 
temperature follows a T/sup 5/2/ over a wide temperature range. 
Such dependence is much like that which occurs at low tempera- 
tures. 


18650 Muon level-crossing resonance in antiferromagne- 
tic MnF:. Kiefl, R.F.; Luke, G.M.; Kreitzman, S.R.; Celio, 
M.; Keitel, R.; Brewer, J.H.; Noakes, D.R.; Uemura, mi 


Portis, AM: ‘Jaccarino, V.; and others. (TRIUMF, 
Wesbrook Mall, Vancouver, British Columbia, Canada 
V6TX3). Physical Review [Section] B: Condensed Matter; 35: 
No. 4, 2079-2082(1 Feb 1987). 

We report the observation of a muon-nuclear level-crossing 
resonance (LCR) in the antiferromagnet MnF2. The resonance 
occurs when the spin transition frequency of an interstitial muon is 
matched to that of the nearest-neighbor /sup 19/F nuclei, allowing 
for a resonant transfer of polarization from the muon to the nuclei. 
The applied external field Ho at which the LCR occurs is a meas- 
ure of the local magnetic field on the neighboring /sup 19/F nuclei. 
The observed shift relative to earlier /sup 19/F NMR results is at- 
tributed to the disturbing influence of the muon. A second reso- 
nance was observed when Hp cancels the longitudinal component 
of the local field at the muon. 


18651 (UCRL-Trans—12155) Study of the effect of elas- 
tic vibrations on the crystallization of lithium silicate glass. 
Brunch, R.; Sarkisov, P.D. (Lawrence Livermore National 
Lab., CA (USA); Moskovskij Khimiko-Tekhnologicheskij 
Inst. (USSR)). Feb 1987. Contract W-7405-ENG-48. Trans- 
lation source information not available . 16p. NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE$7005514. 

As a result ‘of exposure to ultrasound there is an increase of 
the rate of crystallization of the glass and of the rate of diffusion of 
ions in the glass. Ultrasound does not have a significant effect on 
the shape and size of the crystals. Ultrasound acts by two mecha- 
nisms, namely, it raises the temperature in the bulk of the sample 
and it lowers the energy necessary for the formation of centers of 
crystallization and growth of crystals. 


18652 Integral-equation theory of the structure of poly- 
mer melts. Schweizer, K.S.; Curro, J.G. (Sandia National 
Laboratories, Albuquerque, New Mexico 87185). Physical 
Review Letters; 58: No. 3, 246-249(19 Jan 1987). Contract 
AC04-76DP00789. 

A general, analytically tractable, nonperturbative theory of 
the equilibrium structure of dense polymer melts is proposed on the 
basis of modern integral-equation theories of molecular liquids. Cal- 
culations are presented for polymer rings obeying Gaussian statis- 
tics and interacting via hard-core repulsions. The correlation hole, 
compressibility, and static structure factor are found to be sensitive 
functions of liquid density and degree of polymerization. 


18653 Desorption by electronically stimulated adsorbate 
rotation. Burns, A.R.; Stechel, E.B.; Jennison, D.R. (Sandia 
National Laboratories, Albuquerque, New Mexico 87185). 
Physical Review Letters; 58: No. 3, 250-253(19 Jan 1987). 
Contract AC04-76DP00789. 

Time-of-flight laser resonance ionization is used to measure 
state-selective translational energies of neutral NO, CO, and meta- 
stable CO (a*Pi) desorbed from Pt(111) upon electron impact. A 
novel and dominant NO channel has a threshold of —6 eV and a 
peak translational energy of 0.05 eV. Lifetime calculations reveal a 
long-lived simple excitation (So/sup -1/). Dynamical calculations 
reproduce translational and rotational energy distributions and sug- 
gest that the excitation frees the hindered rotation of NO. 
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18654 Localization and crystallographic dependence of Si 
suboxide species at the SiO./Si interface. Grunthaner, P.J.; 
Hecht, M.H.; Grunthaner, F.J.; Johnson, N.M. (Jet Propul- 
sion Laboratory, California Institute of Technology, Pasade- 
na, California 91109). Journal of Applied Physics; 61: No. 2, 
629-638(15 Jan 1987). 

X-ray photoemission spectroscopy has been used to examine 
the localization and crystallographic dependence of Si*', Si**, and 
Si** suboxide states at the SiO2/Si interface for (100)- and (111)-ori- 
ented substrates with gate oxide quality thermal oxides. The Si** 
and Si*? states are localized within 6—10 A of the interface while 
the Si** state extends —30 A into the bulk SiOz. The distribution of 
Si** and Si*? states shows a strong crystallographic dependence 
with Si*? dominating on (100) substrates and Sit! dominating on 
(111) substrates. This crystallographic dependence is anticipated 
from consideration of ideal unreconstructed (100) and (111) Si sur- 
faces, suggesting that (1) the Sit! and Si*? states are localized im- 
mediately within the first monolayer at the interface and (2) the 
first few monolayers of substrate Si atoms are not significantly dis- 
placed from the bulk. The total number of suboxide states observed 
at the SiO2/Si interface corresponds to 94% and 83% of a mono- 
layer for these (100) and (111) substrates, respectively. We specu- 
late that the remaining interfacial substrate Si atoms that are not as- 
sociated with bonding to oxygen are bonded to impurity species. 


18655 Phenomenological model of the red luminescence 
kinetics in ZnTe:O. Hjalmarson, H.P.; Norris, C.B. (Sandia 
National Laboratories, Albuquerque, New Mexico 87185). 
Journal of Applied Physics; 61: No. 2, 734-737(15 Jan 1987). 
Contract AC04-76DP00789. 

We previously described an efficient red luminescence in 
ZnTe:O which dominates the emission spectrum from liquid nitro- 
gen to room temperatures; this luminescence has been attributed to 
recombination at isoelectronic O centers. Frequency-domain lumi- 
nescence measurements on this band have revealed complex kinet- 
ics corresponding to fast and slow decay processes. In this paper, 
these kinetics are compared with the predictions of a two-step elec- 
tron capture model in which recombination occurs by electron cap- 
ture at the O center followed by hole capture. Although the slow 
decay component of the luminescence is consistent with the elec- 
tron capture model, the fast transient is shown to be in qualitative 
disagreement with that model. It is argued that more sophisticated 
versions of the basic two-step capture model will not fit the data. 
Parallel processes in which two mechanisms contribute to the lumi- 
nescence are proposed to explain the data. In particular, it is pro- 
posed that direct capture of free excitons by the O impurities to- 
gether with two-step electron capture may explain the data. 


18656 Vibrational spectroscopy of fluid N2 up to 34 GPa 
and 4400 K. Schmidt, S.C.; Moore, D.S.; Shaw, M.S. (Los 
Alamos National Laboratory, Los Alamos, New Mexico 
87545). Physical Review [Section] B: Condensed Matter; 35: 
No. 2, 493-496(15 Jan 1987). 

Single-pulse multiplex coherent anti-Stokes Raman scattering 
(CARS) was used to observe the vibrational spectra of liquid Ne 
shock compressed to several pressures and temperatures up to 34 
GPa and 4400 K. Vibrational frequencies, peak Raman susceptibili- 
ties, and Raman linewidths were determined for the fundamental 
and several excited-state transitions by comparing experimental 
spectra to synthetic spectra calculated using a semiclassical model 
for CARS intensities. The question of excited-state populations in 
the shock compressed state is addressed. 


18657 Dislocation transport in shock-loaded single crys- 
tals. Johnson, J.N. (Los Alamos National Laboratory, Los 
Alamos, New Mexico 87545). Applied Physics Letters; 50: 
No. 1, 28-30(5 Jan 1987). 

It has been previously observed that the impact surface of 
[100] shock-loaded lithium fluoride is a strong source of disloca- 
tions. These dislocations, on one side of the impact surface, are 
nearly all of the same sign and move in the same direction when 
the driving (impact) stress is maintained. This produces an excess of 
like-signed dislocations between the impact surface and the advanc- 
ing planar shock front. It is shown that inclusion of dislocation 
transport effects in the equation for dislocation regeneration is re- 





quired when surface sources are present. A derivation of the gener- 
al expression of dislocation transport is presented along with some 
specific results for [100] loaded lithium fluoride. These results have 
important consequences regarding proper analysis of elastic precur- 
sor decay and rate-dependent plastic deformation in shock-loaded 
solids. 


18658 poem ge it spectroscopy of mage ag su- 
electrodes in photoelectrochemical cells. Nozik, 
A.J.; Thacker, B.R.; Turner, J.A.; Klem, J.; Morkoc, H. 
(Solar Energy Research Institute, Golden, Colorado 80401). 
Applied Physics Letters; 50: No. 1, 34-36(5 Jan 1987). 
Photocurrent spectra of GaAs/Al/sub 0.38/Ga/sub 0.62/As 
lattice-matched superlattice electrodes were obtained in photoelec- 
trochemical cells containing nonaqueous liquid electrolyte; spectra 
were compared for two electron acceptors, cobalticinium and ferro- 
cinium, having redox potentials (energy levels) that differ by 1.33 
V. The spectra were found to be independent of acceptor energy 
levels, in sharp contrast to previous results with GaAs/GaAs/sub 
0.5/P/sub 0.5/As strained-layer superlattices. These results indicate 
that for lattice-matched systems hot-electron transfer from upper 
quantum states in the quantum wells is not a dominant process. 
This is explained by the much lower surface trapping rates in lat- 
tice-matched superlattices compared to strained-layer superlattices. 


18659 Transient photoconductive response of InP:Fe. 
Iverson, A.E.; Smith, D.L.; Paulter, N.G.; Hammond, R.B. 
(Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545 and Program in Applied Mathematics, Uni- 
versity of Arizona, Tucson, Arizona 85721). Journal of = 
plied Physics; 61: No. 1, 234-239(1 Jan 1987). Contract W- 
7405-ENG-36. 

We present experimental transient response data for iron- 
doped indium phosphide (InP:Fe) photoconductors subject to im- 
pulse and rectangular-pulse excitation over a wide range of excita- 
tion intensities. The detector response shape is observed to depend 
strongly on the excitation intensity. We present a model for bulk- 
material response based on the dynamics of electron and hole trap- 
ping and recombination on the deep-level iron impurities. The 
model qualitatively reproduces the observed experimental behavior. 


18660 Icosahedral boron-rich solids. Emin, D. (Solid 
State Theory Division of Sandia National Laboratories). 
Physics Today; 40: No. 1, 55-62(Jan 1987). Contract AC04- 
76DP00789. 

The unusual three-center bonding and unique crystal struc- 
tures of these refractory materials produce many exceptional prop- 
erties: Some compounds are, for example, very high-temperature 
thermoelectrics. 


18661 Interfacial overheating during melting of Si at 190 
m/s. Tsao, J.Y.; Peercy, P.S.; Thompson, M.O. (Sandia Na- 
tional Laboratories, Albuquerque, New Mexico 87185). 
Journal of Materials Research; 2: No. 1, 91-95(Jan 1987). 

An upper limit is placed on the overheating at the liquid/ 
solid interface during melting of (100) Si at high interface velocity. 
The limit is based on an energy-balance analysis of melt depths 
measured in real time during pulsed-laser melting of Si on sapphire. 
When combined with previous measurements of the freezing kinet- 
ics of Si, this limit indicates that the kinetics of melting and freezing 
are nonlinear, i.e., the undercooling required to freeze at modest (15 
m/s) velocities is proportionately much greater than the overheat- 
ing required to melt at high (190 m/s) velocities. 


18662 Diffusion of hydrogen in silicon and mechanisms 
for “unintentional” hydrogenation during ion beam process- 
ing. Seager, C.H.; Anderson, R.A.; Panitz, J.K.G. (Sandia 
National Laboratories, Alb uerque, New Mexico 87185). 
Journal of Materials Research; 2: No. 1, 96-106(Jan 1987). 
Contract AC04-76DP00789. 

Experiments are described in which hydrogen is injected 
into silicon by various techniques and detected by the neutralization 
of boron acceptor sites. Wet chemical etching is shown to inject 
protons several microns in a few seconds; this experiment is used to 
set a lower limit on the diffusivity of hydrogen of «2 x 10~'! cm?/s 
at 300 K, a number in reasonable agreement with prior estimates 
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deduced by Van Wieringen and Warmholtz from high-temperature 
permeation measurements. A number of experiments are reported 
to elucidate the mechanism for “unintentional” hydrogenation oc- 
curring during argon ion bombardment. Our data suggest that this 
effect is caused by bombardment-induced injection of hydrogen 
from surface H2O/hydrocarbon contaminants. 


18663 Isotope effects in the PdH system: Lattice dynam- 
ics of PdT/sub 0.7/. Rowe, J.M.; Rush, J.J.; Schirber, J.E.; 
Mintz, J.M. (Institute for Materials Science and Engineer- 
ing, National Bureau of Standards, Gaithersburg, Maryland 
1880) Physical Review Letters; 57: No. 23, 2955-2958(8 Dec 


quasiharmonic phonon dispersion relation of PdT/sub 
0.7/ hes as determined by coherent neutron scattering. Calcula- 
tion of the phonon terms entering the current models for supercon- 
ductivity in PdH, PdD, and PdT shows conclusively that the mag- 
nitude of the measured anharmonic frequency shifts is not sufficient 
to explain the reverse isotope effect in these systems. The effect of 
the large zero-point motion of the hydrogen isotopes on both the 
electronic structure and the electron-phonon interaction is estimat- 
ed, and shown to be necessary to explain the experimental data. 


18664 Pore growth kinetics in heat-treated glass-like car- 
bons. Lachter, J.; Henry, L.G.; Bragg, R.H.; Spooner, S. 
(Materials and Molecular Research Division, Lawrence 
Berkeley Laboratory, and Department of Materials Science 
and Mineral Engineering, Hearst Mining Building, Universi- 
ty of California, Berkeley, California 94720). Journal of Ma- 
terials Research; 1: No. 6, 832-835(Nov 1986). Contract 
ACO03-76SF00098. 

The kinetics of changes in void size during annealing of 
glass-like carbons in the temperature range 1000°—2800°C for 
times up to 150 h were studied using small-angle x-ray scattering 
determinations of the radius of omnttn R/sub g/. The results show 
that R/sub g/ ranged from 9 A at 1000°C to about 24 A at 2800°C. 
A pore coarsening analysis and a superimposition kinetic analysis 
applied to R/sub g/ gave activation energies of 76 +- 4 kcal/mole 
and 74 +- 9 kcal/mole, respectively, which are associated with mi- 
gration of vacancies within graphitic layers in the matrix material. 


18665 Low-temperature pressure-dependent magneto-optic 
measurements in strained-layer superlattices. Jones, E.D. 
(Sandia National Laboratories, Albuquerque, NM 87185). 
AIP (American Institute of Physics) Conference Proceedings; 
146: No. 1, 198-201(15 Aug 1986). (CONF-851185—). Cum 
tract AC04-76DP00789. 

From International laser science conference; Dallas, TX, 
USA (18 Nov 1985). 

Low-temperature magneto-optic data for In/sub 0.2/Ga/sub 
0.8/As/GaAs and GaAs/GaP/sub 0.2/As/sub 0.8/ strained-layer 
superlattice systems are discussed. Also presented are low-tempera- 
ture, pressure-dependent magneto-optic data for the InGaAs/GaAs 
SLS system. 


18666 Investigation of metal/GaAs reactions by a 
ion Rutherford backscattering spectrometry (HIRBS). 
K.M.; Jaklevic, J.M.; Haller, E.E. (Center for iene 
Materials Lawrence " Berkeley Lab., Univ. of California, 
Berkeley, CA 94720). pp 281.286 of Materials characteriza- 
tion. Cheung, N.W.; Nicolet, M.A. Pittsburgh, PA; Materi- 
als Research Society (1986). (CONF-860445—). Contract 
ACO03-76SF00098. 

From Materials Research Society spring meeting; Palo Alto, 
CA, USA (15 Apr 1986). 

Thermally activated metallurgical reactions between GaAs 
and various metals of potential importance in contact structures 
were studied using Heavy Ion Rutherford Backscattering Spec- 
trometry (HIRBS). The improved mass resolution obtained with 
heavy ions (/sup 16/O) as projectiles for backscattering measure- 
ments facilitated the identification of the various intermetallic com- 
pounds formed on GaAs. The metal/GaAs systems investigated in 
this study included Pt/GaAs, Pd/GaAs, and Ni/GaAs. Three dif- 
ferent binary compounds were formed in the Pt/GaAs system 
during annealing. Complete reaction between 1200A of Pt and 
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GaAs was observed after annealing at 500°C for 20 min. Reactions 
in Pd/GaAs and Ni/GaAs systems were, however, very different 
from that of Pt/GaAs. Both Pd and Ni formed ternary compounds 
with GaAs. Detailed information on the various compound compo- 
sitions of the three systems as measured by HIRBS is presented. 
Comparisons of results on similar systems obtained by using other 
analytical techniques are discussed. 


18667 Electron optical characterization of amorphous 
SiC:H CVD films. Fisher, R.M.; Posthill, J.B.; Sarikaya, M.; 
Reimer, J.A.; Petrich, M. (Center For Advanced Materials, 
Lawrence Berkeley Lab., Univ. of California). pp 153-158 
of Materials characterization. Cheung, N.W.; Nicolet, M.A. 
Pittsburgh, PA; Materials Research Society (1986). (CONF- 
860445—). Contract AC03-76SF00098. 

From Materials Research Society spring meeting; Palo Alto, 
CA, USA (15. a 1986). 

The utility of various electron optical methods to character- 
ize the microstructure and composition of thin films of amorphous 
silicon-carbon films formed by plasma-activated CVD of SiH/sub 
4/ and CH/sub 4/ has been investigated. The techniques employed 
include conventional and high resolution transmission electron mi- 
croscopy and diffraction, non-dispersive x-ray spectroscopy and 
electron energy loss spectroscopy. 


18668 Hydrogenated amorphous silicon films prepared by 
rf sputtering in He/H/sub 2/. Albers, M.L.; Shanks, H.R.; 
Shinar, J. (Ames Lab.-USDOE and Dept. of Physics, Iowa 
State Univ., Ames, IA 50011). pp 301-307 of Optical materi- 
als technology for energy efficiency and solar energy con- 
version V. Bellingham, WA; SPIE Society of Photo-Optical 
Instrumentation Engineers (1986). (CONF-8604210—). Con- 
tract W-7405-ENG-82. 

From 3. international symposium on optical and optoelectri- 
cal applied science and engineering; Innsbruck, Austria (14 Apr 
1986). 

” A preliminary report of some optical and electron spin reso- 
nance (ESR) properties of hydrogenated amorphous silicon (aSi:H) 
films prepared by rf sputtering in 10 mtorr He, 0.5 mtorr H/sub 2/, 
and varying rf power is presented. As the rf power is decreased 
from 3.3 to 0.27 W/cm/sup 2/, the deposition rate also decreases 
but the concentration of Si-H and Si-H/sub 2/ bonds, the optical 
energy gap E/sub g/, and the dangling bond spin density all in- 
crease. In particular, the optical gap of the He/H/sub 2/ sputtered 
films increases from 1.65 to 2.09 eV and is considerably higher than 
for films sputtered by Ar/H/sub 2/ under similar conditions. The 
gap is, however, only slightly higher than that of Ar/H/sub 2/ 
sputtered films which contain the same proportions of Si-H/sub 2/ 
bonds. The dangling bond spin density is somewhat lower in He/ 
H/sub 2/ films than in Ar/H/sub 2/ deposited at the same rate, and 
decreases to about 1x10/sup 16/ cm/sup -3/ at high rf power. 


18669 Density of states at mid gap in hydrogenated amor- 
phous silicon. Yahya, E.; Shanks, H.R. (Ames Lab.-USDOE, 
Iowa State Univ., Ames, IA 50011). pp 315-320 of Optical 
materials technology for energy efficiency and solar energy 
conversion V. Bellingham, WA; SPIE Society of Phot - 
tical Instrumentation Engineers (1986). (CONF-8604210—). 
Contract W-7405-ENG-82. 

From 3. international symposium on optical and optoelectri- 
cal applied science and engineering; Innsbruck, Austria (14 Apr 
1986). 

” The density of states distributions near mid gap in a series of 
hydrogenated amorphous silicon films have been determined from 
space charge limited current measurements. The measurements 
were made on Au/aSi:H Schottky diode structures prepared by re- 
active rf sputter deposition. Samples with hydrogen concentrations 
near 16% as determined from infrared absorption had densities of 
states of 3x10/sup 14/ states/cm/sup 3/ eV. The experimental re- 
sults indicate that high quality aSi:H films with low densities of 
states can be obtained under certain deposition conditions and that 
the density of states at mid gap is hydrogen concentration depend- 
ent with a minimum near 16%. For a given hydrogen concentra- 
tion, films thicker than 2 wm yielded the lowest density of states 
consistent with a model in which diffusion currents can be neglect- 
ed and where surface and interface layers have a higher defect den- 
sity than the bulk of the film. 
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18670 — ponies 00 2 eS 
squalane and in the vacuum ultraviolet. Painter, 
L.R.; Attrey, J.S.; Hubbell, H.H. Jr.; Birkhoff, R.D. (Dept. 
of Physics, Univ. of Tennessee, Knoxvill e, TN). pp 29 of 
Abstracts of papers for the thirty-second annual meeting of 
the Radiation Research Society. Philadelphia, PA; Radi- 
ation Research Society (1984). (CONF-8403123). 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

Reflectance measurements have been made on the liquid 
squalane and squalene in the 2 to 25 eV region using closed cell 
and double ionization chamber methods. These liquids have ex- 
tremely low vapor pressures, zero electric dipole moments and low 
ion mobilities. Squalane, C/sub 30/H/sub 62/, is a saturated mole- 
cule prepared by hydrogenation of squalene, C/sub 30/H/sub 50/. 
Analyses of the data yields optical functions from which are calcu- 
lated the dielectric functions, energy loss functions and mean free 
paths for photons and electrons. Photoyields were predicted from a 
theoretical model of photoemission which relates the yield to the 
photon and photoelectron mean free paths. The calculated values 
decline from about 11% to 4% over the region 16 eV to 25 eV. 
However, no photoemission was observed over this range. Mecha- 
nisms responsible for inhibiting photoelectron collection is not cur- 
rently understood. The low mobility may prevent diffusion of the 
charge away from the illuminated region of the surface, thus inhib- 
iting any further electron emission. 


18671 Optical and photoelectric properties of the n-ethyl- 
ene glycols. Warmack, R.J.; Karickhoff, E.L.; Painter, L.R. 
(Oak Ridge National Lab., Oak Ridge, TN 37830). PP. 30 . 
Abstracts of papers for the thirty-second annual meeting of 
the Radiation Research Society. Philadelphia, PA; Radi- 
ation Research Society (1984). (CONF-8403123—). Con- 
tract AS05-76EV03861. 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

The n-ethylene glycols (2 = mono-, di-, tri-, 
been studied in the liquid phase concerning their optical properties 
from 0.5 eV to 25 eV and photoelectric yields oom 16 eV to 25 
eV. The dielectric function «(w) was determined from Kramers- 
Kronig analysis of reflectance and from transmission where possi- 
ble. The absolute photoelectric yields (Y) in the vacuum ultraviolet 
were measured using a twin ionization chamber. The yields proved 
to be large, varying from approximately 10% to 39% at 16 eV for 
the four alcohols; the lowest yield was associated with ethylene 
glycol. The yield from triethylene glycol exceeded that from either 
the diethylene or tetraethylene glycols. The implications for elec- 
tron scattering lengths and collective effects are presented. 
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18672 (HMI-B—430) HMI Department of Nuclear 
Chemistry and Reactor. Scientific report 1985. (Hahn- 
Meitner-Institut fuer Kernforschung Berlin G.m.b.H. (Ger- 
many, F.R.). Bereich Kernchemie und Reaktor). 1985. 147p. 
(In German). NTIS (US Sales Only), PC A07/MF AO1. 
File Number DE87750856. 

The annual report presents the results of the R and D activi- 
ties in the following fields of work: 1) Neutron scattering (crystals 
physics, crystal structure and chemical bonding, studies for devel- 
opments and modifications in the BER-2), 2) Radiation-induced 
damage to solids (defect reactions, atomic transport, change of me- 
chanical properties of materials, or stability of alloys, development 
of thermonuclear reactor materials). 3) Reactor chemistry (solidifi- 
cation of radioactive wastes, corrosion and behaviour of gases in 
graphite). 4) Trace elements and their significance for health and 
food (transport and accumulation in the organism, development of 
analytical methods for diagnostic and therapy control purposes). 5) 
Geochemical prospecting of deposits (element abundance in earth 
crust or deposits, geochemical indicators, complex forming con- 
stants and distribution coefficients in geochemical systems). 6. Neu- 
tron scattering II (spectrometer equipment for inelastic neutron 
scattering experiments in the BER-2). The report also lists publica- 
tions, lectures, and other scientific literature prepared by HMI 
members in 1985, and work performed by guest scientists. 
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REFER ALSO TO CITATION(S) 17805, 17805, 17828, 17828, 17855, 18330, 
18588, 18596, 18596, 18698, 18743, 18779, 18783, 18992, 19004, 19063, 19080, 
19195, 19205, 19251, 19543 


18673 (DOE/ER/13357—6) The role of aggregate forma- 
tion in solvent extraction of calcium. Gaonkar, A.G:.; 
phe ove R.D. (Auburn Univ., AL (USA). Dept. of Chemi- 
CONE £6082 Sep 1986. Contract FG05-85ER 13357. 5p. 
860921—6). NTIS, PC A02. File Number 
5587003909. 

From ISEC ‘86: international solvent extraction conference; 
Munich, F.R. Germany (11 Sep 1986). 

In solvent extraction processes involving hydrometallurgical 
separations, spent nuclear fuel reprocessing, and nuclear waste 
processing operations, metal ions transfer across the boundary be- 
tween two immiscible liquids. Hence, the properties of the liquid/ 
liquid interface can often influence the extraction process. This sug- 
gests that one, therefore, should be able to control the extraction 
rate by proper manipulation of the nature of the liquid/liquid inter- 
face. In an earlier communication (1) from this laboratory, aggre- 
gates, possibly reversed micelles, were proposed to form in the 
system di(2-ethylhexyl)phosphoric acid (HDEHP)/n-hexane/CaCl, 
solution under certain conditions. The objective of the present 
study was to determine whether the amount of calcium extracted 
and the rate of extraction become significant when reversed mi- 
celles form. The interfacial tension (y), equilibrium distribution co- 
efficient (K/sub d/), and mass transfer coefficient (k/sub ao/) were 
obtained for the system HDEHP/n-hexane/0.01 mol dm~* CaCk 
solution. 11 refs., 4 figs. 


18674 (INIS-mf—10293) Trace analysis for characteriza- 
tion of the special metals V, Mo, Ta, W, by means of activa- 
tion analysis using neutrons and charged particles. Interim 
report. Krivan, V.; Caletka, R.; Hausbeck, R.; Schmid, W. 
(Ulm Univ. (Germany, F.R.). Sektion Analytik und Hoech- 
streinigung). 1984. 32p. (In German). NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE87750817. 

Anion exchange techniques in HF containing media, or HF- 
NH/sub 4/F solutions, respectively, have been determined, as well 
as techniques using polyurethane foams with or without impregna- 
tion, extraction techniques using crown ether in HF containing 
media, and a special separation method for beta-ray emitting silicon 
from HF solutions. A multi-element analysis by NAA in high- 
purity tantalum subsequent to pre-separation of the tantalum matrix 
is described, along with a trace analysis method by NAA in high- 
purity tungsten. Another new achievement is a method for deter- 
mining tantalum in metals and geological materials, applying sub- 
stoichiometric extraction, and the last one a method of determining 
silicon in vanadium and niobium. 


18675 (INIS-mf—10548, pp 170-180) Gas chromatogra- 
phy analysis of organic compounds labelled with /sup 14/C 
and T. Matukha, M.; Zhilka, L.; Khejze, K.-Kh.; Gehrner, 
Kh. (Ceskoslovenska Akademie Ved, Trebon. Mikrobiolo- 
gicky Ustav; Zentralinstitut fuer Kernforschung, Rossendorf 
bei Dresden, German Democratic Republic). 1982. (In Rus- 
sian). NTIS (US Sales Only), PC Al4/MF AOl. File 
Number DE87780080. (CONF-8112124—Pt.2). 

From 2. Council for Mutual Economic Assistance (CMEA) 
member-countries symposium; Leningrad, USSR (8 Dec 1981). 

Various methods of radio gas chromatography (RGC) in- 
cluding non-destructiveones are analyzed and compared as well as 
systems for their realization. The selected methods were verified in 
interlaboratory studies. The developed RGC-system produce a 
linear output signal proportional to the measured sample activity 
within 10 to 200 kBg. The system includes a nondestructive mass 
and radioactivity detector in series with combustion chamber of the 
effluent after TCD passage and /sup 14/CO/sub 2/ absorber with 
ethanolamine. The activity of obtained solution is measured by 
means of liquid scintillation method. 2 figs.; 32 refs. 
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18676 (INIS-mf—10548, pp 197-207) Thin-layer a 
exchange chromatography of cyclic nucleoside phosphates la- 
belled with tritium, carbon-14 and . Khariton- 
ova, N.L; Pigoreva, N.S.; Zozulya, A.P. ( (Gosudarstvennyj 
Inst. Prikladnoj Khimii, oak USSR). 1982. (in Rus- 
sian). NTIS WS Sale Sales Onl PC Al4/MF AOl. File 
Number DE87780080. (CONF-8112124—Pt.2). 

From 2. Council for Mutual Economic Assistance (CMEA) 
member-countries symposium; Leningrad, USSR (8 Dec 1981). 

The method for thin-layer ligand-exchange chromatography 
of the number of cyclic nucleoside-3’, 5’ phosphates was developed, 
the adsorbent being silicagel impregnated by copper (2)-ions. The 
conditions of the preparation of thin layers and the composition of 
solvent system containing ammonium hydroxide as the exchanging 
ligand were determined. The correlation of the mobility of the con- 
sidered compounds with the stability of sorbing complexes was 
studied. The method of thin-layer ligand-exchange chromatography 
has been applied to the determination of the radiochemical purity 
of the considered compounds labelled with tritium, carbon-14, 
phosphorus-33. 4 figs.; 4 tabs.; 7 refs. 


18677 (INIS-mf—10548, pp 208-211) Thin-layer chroma- 
tography in quantitative analysis of amino acids with high ac- 
tivity. Dovedova, L.I.; Moskvina, M.M. (Gosudarstvennyj 
Inst. Prikladnoj Khimii, Lenin; USSR). 1982. (in Rus- 
sian). NTIS S Sales Only), PC Al4/MF AOl1. File 
Number DE87780080. (CONF. 8112124—Pt. 2). 

From 2. Council for Mutual Economic Assistance (CMEA) 
member-countries symposium; Leningrad, USSR (8 Dec 1981). 

A method is described for quantitative analysis of the fol- 
lowing amino acids: L-alanin, D,L-valin, L-glutamic acid, D,L-iso- 
lencine, L-triptophan, labelled in 2,3-positions with /sup 3/H/sub 
2/ and having molar activity of 1-3 TBq/mM. Procedure has been 
developed for determining (2-4) x 10/sup -/4 mg of the amino 
acids. Statistic processing of data obtained from twenty parallel de- 
terminations has shown the method error to be +, - 10% and the 
confidence level P equal 0.95. 2 figs. 


18678 eo ee pp 212-223) Methods for con- 
radiochromatograms. Zhilka, 


tinuous processing 0 L.; Ma- 
tukha, M. (Ustav aa Vyzkum, Vyrobu a Vyuziti Radioiso- 
topu, Prague, Czechoslovakia). 1982. (In Russian). NTIS 
(US Sales Only), PC A1l4/MF A0Ol. File Number 
DE87780080. (CONF-8112124—Pt.2). 

From 2. Council for Mutual Economic Assistance (CMEA) 
member-countries symposium; Leningrad, USSR (8 Dec 1981). 

The authors have developed and approbated a system for 
automatic processing of paper or thin-layer radiochromatograms. 
The system includes a scanning device with a programmable calcu- 
lator. A simple algorithm allows to compute the peak percentage 
and location, standard deviations and to subtract the background 
signal. The area for the most efficient system application was deter- 
mined as compared with other analyzers. 5 figs. 


18679 (JINR—R-6-85-777) Chlorination and thermosubli- 
matography as auxiliary methods in the X-ray fluorescence 
analysis of geological samples. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems). 1985. 

. In Russian). NTIS (US Sales Only), PC A02/MF AOl1. 
File Number DE87701160. 

Chlorination of the samples of laterites and iron-manganese 
nodules and the depostion of volatile products in columns with 
temperature gradient allow one to separate Mn, Co, Ni, Pb, Cu, Fe, 
Zn, Zr and other components in groups. The developed method 
may be used in combination with X-ray fluorescence analysis for 
highly sensitive determination of Ni in laterite samples. The ther- 
mosublimatograms of chlorides indicate the practicability of proc- 
essing of laterite are and iron-manganese nodules by chlorination. 
22 refs.; 4 figs.; 2 tabs. 
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18680 se pte — of pulsed plate columns, 
Actual state of engineering. Miller, H. (Kernforschungszen- 
trum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Reak- 
torbauelemente; Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Projekt Wiederaufarbeitung und 
Abfallbehandlung). Jul 1986. 118p. (In German). (PWA—4/ 
86). NTIS (US Sales Only), PC A06/MF AO1. File Number 
DE87750878. 

The report consists of three main topics: 1) Overview of the 
most important investigations of the operating region of pulse col- 
umns (countercurrent extraction apparatures); 2) Description and 
evaluation of statistical methods (Pike, McAllister et.al.) of flooding 
correlations (Thoruton); 3) Working-out of mechanisms determin- 
ing the position of the stability line. 


18681 (SAND—86-2592C) Effect of tertiary hydrogens 
on the oxidative stability of an ionic membrane. Assink, R.A.; 
Arnold, C. Jr. (Sandia National Labs., Albuquerque, NM 
(USA)). Nov 1986. Contract AC04-76DP00789. 11p. 
(CONF-870410—6). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE87002694. 

From 193. national meeting of the American Chemical Soci- 
ety; Denver, CO, USA (5 Apr 1987). 

Homogeneous membranes will often fail after a modest 
amount of chemical degradation. The failure appears to depend 
strongly on relatively minor reductions in the membranes’ mechani- 
cal properties leading to cracks. This failure mode can be reduced 
by radiatively grafting the active site onto a fluorinated film. Such 
membranes have been prepared by radiatively grafting styrene onto 
polytetrafluoroethylene (PTFE) film with subsequent sulfonation of 
the styrene. The membranes have performed well under simulated 
conditions for extended periods of time before the active site even- 
tually degraded. The degradation of the active site has tentatively 
been attributed to the presence of tertiary hydrogens which are 
known to be particularly susceptible to oxidative attack. In this 
study the effect of replacing the tertiary hydrogen by a methyl 
group was evaluated. Results suggest that membrane stability can 
be substantially increased by elimination of tertiary hydrogens. 


18682 (UCID—20962) Determination of equivalent 
weight of amines. Selig, W.S. (Lawrence Livermore Nation- 
al Lab., CA (USA)). 8 Jan 1987. Contract W-7405-ENG-48. 
4p. NTIS, PC A02/MF A01; GPO Dep. File Number 
DE87005203. 

A procedure for the determination of equivalent weight of 
amines is described. This procedure is based on an acid-base reac- 
tion performed in glacial acetic acid. The sum of primary, second- 
ary, and tertiary amines are determined by titration with standard 
perchloric acid in glacial acetic acid. 1 ref. 


Determination of cobalt, copper, mercury, and 
nickel as Bis(2-hydroxyethyl)dithiocarbamate complexes by 
high-performance liquid chromatography. King, J.N.; Fritz, 
J.S. (iowa State Univ., Ames). Analytical Chemistry; 59: No. 
5, 703-708(1 Mar 1987). 

Ammonium bis(2-hydroxyethyl)dithiocarbamate (HEDC) is 
used as a precolumn derivatizing reagent for the reversed-phase 
HPLC determination of Co(II), Cu(II), Hg(II), and Ni(II). The 
metal-HEDC complexes are soluble in water, which eliminates the 
need to extract them into an organic solvent prior to analysis. 
Co(II), Cu(II), and Ni(II) can be determined by direct aqueous in- 
jection onto a C18 column in the range of 0.005-10.0 mg/L, with a 
precision of 1.5-3.2%. Detection is at 405 nm. The Hg(II)-HEDC 
complex is preconcentrated on an on-line adsorption column prior 
to HPLC analysis. After preconcentration, Hg(II) can be deter- 
mined in the range of 0.02-25ug/L with a precision of less than 
2%. The analysis of spiked electroplating waste waters showed 
good agreement with expected values. 


18684 Determination of bicarbonate by ion-exclusion 
hy with ion-exchange enhancement of conductiv- 

ity detection. Tanaka, K.; Fritz, J.S. (iowa State Univ., 
cow Analytical Chemistry; 59: No. 5, 708-712(1 Mar 
Carbon dioxide and bicarbonate are determined in aqueous 
samples by ion-exclusion chromatography using water as the eluent 
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and a conductivity detector. The sensitivity of detection is im- 
proved approximately 10-fold by the use of two ion-exchange en- 
hancement columns inserted in series between the separating 
column and the detector. The first enhancement column converts 
carbonic acid to potassium bicarbonate and the second enhance- 
ment column converts the potassium bicarbonate to potassium hy- 
droxide. The method provides a fast, selective, and sensitive way to 
determine carbon dioxide or bicarbonate. Application to several 
types of aqueous samples is demonstrated. 


18685 Pressure and composition gradients in capillary su- 
percritical fluid . Yonker, C.R.; Smith, R.D. 
(Pacific Northwest Lab., Richland, WA). Analytical Chemis- 
try; 59: No. 5, 727-731(1 Mar 1987). Contract AC06- 
76RL01830. 

Initial studies on the effects of fluid modifier gradients and 
fluid modifier-pressure gradients on solute retention in capillary su- 
percritical fluid chromatography have been examined. The intro- 
duction of a solvent modifier has two effects: (1) a change in the 
density of the mobile phase and (2) modification of the type of 
solute-solvent interaction. The addition of a fluid modifier results in 
substantial changes in density which can be readily calculated. The 
resulting changes in intermolecular interactions between the solute- 
binary fluid mobile phase on solute selectivity and retention are dis- 
cussed. Modifier gradients and modifier-pressure gradients are 
shown to yield decreased analysis times when compared to pure 
fluid solvents, while maintaining adequate resolution between com- 
ponents of a homologous series of n-alkylphenones. 


18686 Poly(4-vinylpyridine)-coated glassy carbon flow de- 
tectors. Wang, J.; Golden, T.; Tuzhi, P. (New Mexico State 
Univ., Las Cruces). Analytical Chemistry; 59: No. 5, 740- 
744(1 Mar 1987). 

The performance of a thin-layer flow detector with a glassy 
carbon electrode coated with a film of protonated poly(4-vinylpyri- 
dine) is described. Substantial improvement in the selectivity of am- 
perometric detection for liquid chromatography and flow injection 
systems is observed as a result of excluding cationic species from 
the surface. The detector response was evaluated with respect to 
flow rate, solute concentration, coating scheme, film-to-film repro- 
ducibility, and other variables. Despite the increase in diffusional 
resistance, low detection limits of ca. 0.04 and 0.10 ng of ascorbic 
acid and uric acid, respectively, are maintained. Protection from or- 
ganic surfactants can be coupled to the charge exclusion effect by 
using a bilayer coating, with a cellulose acetate film atop the 
poly(4-vinylpyridine) layer. Applicability to urine sample is demon- 
strated. 


18687 Optical cells with partially reflecting windows as 
nonlinear absorbance amplifiers. Dasgupta, P.K.; ~~ J. = 
(Texas Tech Univ., Lubbock). Analytical Chemistry: 59 
5, 783-786(1 Mar 1987). Contract FG05-84ER 13281 

An etalon, where the dielectric spacer is a weakly ‘absorbing 
solution, forms a nonlinear absorbance amplifier. The observed net 
absorbance is equal to -log [10/sup -3A/4/(1 -R/sub w/)/(1 - 10/ 
sup -A/2/R/sub w/)] where R/sub w/ is the reflectance of the 
windows and A is the absorbance of the same solution in a conven- 
tional cell. Reasonable agreement between theory and experiment is 
observed for a coherent source. For conventional sources, the ob- 
served amplification factor is much higher due to beam divergence, 
multipath effect, and multiple beam interference. 


18688 Ion chromatography. Fritz, J.S. t. of Energy, 
Ames, IA). Analytical Chemistry; 59: No. 4, 335A-344A(15 
Feb 1987). 

Ion chromatography makes it possible to separate and meas- 
ure low concentrations of up to 8 or 10 different anions in a single 
chromatographic run that takes only a few minutes. The method 
also works well for cations. Alkali metal ions, ammonium, magnesi- 
um, calcium, strontium, and a growing list of other metal cations 
and amine cations can also be rapidly separated and determined in 
aqueous samples. Ion chromatography is cost-efficient because the 
equipment is relatively inexpensive, and several ions can be deter- 
mined in each chromatogram. Although modern ion chromatogra- 
phy is only about 10 years old, it is now being used routinely in a 
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growing number of industries. Many scientific and environmental 
studies, such as the analysis of a large number of rainwater samples, 
might not have been feasible before the advent of ion chromatogra- 
phy. James Fritz of Iowa State University discusses the principles 
of ion exchange, different types of ion chromatographic system, in- 
strumentation, sample pretreatment, and applications. 
18689 On-line fluid extraction - capillary 
gas chromatography. Wright, B.W.; Frye, S.R.; McMinn, 
Bx G.; Smith, R.D. (Pacific Northwest Lab., Richland, WA). 
Analytical Chemistry; 59: No. 4, 640-644(15 Feb 1987). Con- 
tract AC06-76RL01830. 

A new analytical methodology combining on-line supercriti- 
cal fluid extraction with high-resolution capillary gas chromatogra- 
phy for automated sample preparation and analysis is described. 
Analytical-scale supercritical fluid extraction utilizes the variable 
solvating power of a supercritical fluid to selectively extract and 
isolate discrete fractions from a sample matrix. The supercritical 
fluid extract is decompressed through a restrictor to deposit and 
concentrate the analytes at the inlet of a standard capillary gas 
chromatography column for subsequent analysis. This methodology 
allows several modes of operation including quantitative extraction 
of all analytes from a sample matrix, quantitative extraction and 
concentration of trace analytes, selective extractions at various sol- 
vating powers to obtain specific fractions, or multiple-step extrac- 
tions at various pressures for qualitative characterizations. This ini- 
tial report describes the later two modes of operation and demon- 
strates the potential usefulness of this methodology for sample ex- 
traction and selective fractionation using a standard polycyclic aro- 
matic hydrocarbon mixture and two complex sample matrices. 


18690 Serially interfaced gas chromatography/Fourier 
transform infrared spectrometer/ion trap mass spectrometer 
system. Olson, E.S.; Diehl; J.W. (Univ. of North Dakota, 
Grand Forks). Analytical Chemistry; 59: No. 3, 443-448(1 
Feb 1987). Contract FC21-86MC10637;FC21-83FE60181. 

A serial gas chromatography/Fourier transform infrared 
spectrometer/mass spectrometer (GC/FTIR/MS) system has been 
developed with an ion trap detector or mass analyzer that is inter- 
faced to the light pipe in the FTIR spectrometer. A modification of 
the manufacturer-supplied open-split interface to the ion trap was 
required to obtain chromatographic results free of discrimination 
and activation effects. The flow rate of the helium make-up gas in 
the light pipe was used to control the amount of material that 
enters the ion trap. Hydrogen carrier gas was used for the chroma- 
tographic separations with no adverse effects on the mass spectra 
obtained. The analyses of three samples are described to demon- 
strate the capabilities of the system. These include the Grob test 
mixture, a steam distillate from a water treatment plant, 
and a sample of methyl esters of coal oxidation products. 


18691 Column efficiency in micellar electrokinetic capil- 
lary chromatography. iak, M.J.; Cole, R.O. (Univ. of 


Tennessee, Knoxville). 
476(1 Feb 1987). 

Experimental factors that influence column efficiency in mi- 
cellar electrokinetic capillary chromatography were studied. Pa- 
rameters, such as applied voltage, column dimensions, and concen- 
trations of buffer and surfactant in the mobile phase, are found to 
influence efficiency. Van Deemter-like plots of plate vs. applied 
voltage are used to demonstrate the significance of factors which 
typically cause band dispersion in chromatography and electrophor- 
esis. Dispersion due to resistance to mass transfer in the mobile 
phase and temperature gradients within the column are shown to be 
most significant. Plate heights of less than 104m are possible when 
experimental parameters are optimized. 


nalytical Chemistry; 59: No. 3, 472- 


18692 Effect of solvent upon competitive liquid-liquid ex- 
traction of alkali metal cations by 2-[(sym-Dibenzo-16-crown- 
5)oxyldecanoic acid. Charewicz, W.A.; Walkowiak, W.; 
Bartsch, R.A. (Texas Tech Univ., Lubbock). Analytical 
Chemistry; 59: No. 3, 494-496(1 Feb 1987). Contract AS05- 
80ER 10604. 

Competitive liquid-liquid extraction of alkali metal cations 
from water into organic solvents containing the ionizable crown 
ether 2-[(sym-dibenzo-16-crown-5)oxy]decanoic acid is reported. 
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Extraction efficiency decreases as the organic solvent is varied in 
the order chloroform > 1,1,1-trichloroethane > tetrahydronaphth- 
alene > benzene > toluene > p-xylene. Extraction selectivity for 
Na* is much higher in chloroform than in the other organic sol- 
vents. The relationship between empirical solvent polarity param- 
eters and the selectivity and efficiency of extraction is explored. 


18693 Three-laser coherent anti-Stokes Raman scattering 
measurements of two species. Lucht, R.P. (Combustion Re- 
search Facility, Sandia National Laboratories, Livermore, 
California). Optics Letters; 12: No. 2, 78-80(Feb 1987). 

A three-laser, coherent anti-Stokes Raman scattering 
(CARS) technique for the simultaneous acquisition of spectra from 
two species has been developed. A narrow-band, tunable dye-laser 
beam is used as one of the CARS pump beams. The frequency 
spacing between the spectra of the two species can be adjusted by 
changing the frequency of the dye-laser pump beam, enabling the 
spectra to be displayed at high resolution (0.5 cm~*) on the same 
intensified diode array detector. 


18694 Water chemical ionization mass spectrometry of 
aldehydes, ketones esters, and carboxylic acids. Hawthorne, 
S.B.; Miller, D.J. (University of North Dakota Energy Re- 
search Center, Box 8213, University Station, Grand Forks, 
North Dakota 58202). Applied Spectroscopy; 41: No. 8, 1200- 
1210(Nov 1986). Came’ FC21-83FE60181. 

Chemical ionization mass spectrometry (CI) of aliphatic and 
aromatic carbonyl compounds using water as the reagent gas pro- 
vides intense pseudomolecular ions and class-specific fragmentation 
patterns that can be used to identify aliphatic aldehydes, ketones, 
carboxylic acids, and esters. The length of ester acyl and alkyl 
groups can easily be determined on the basis of loss of alcohols 
from the protonated parent. Water CI provides for an approximate- 
ly 200:1 selectivity of carbonyl species over alkanes. No reagent 
ions are detected above 55 amu, allowing species as small as ace- 
tone, propanal, acetic acid, and methyl formate to be identified. 
When deuterate water was used as the reagent, only the carboxylic 
acids and 8-diketones showed significant H/D exchange. The use 
of water CI to identify carbonyl compounds in a wastewater from 
the supercritical water extraction of lignite coal, in lemon oil, and 
in whiskey volatiles is discussed. 


18695 Assay for oxygen in uranium in the 0.1-1.0 wt% 
range using 14-MeV neutron activation. Anderson, M.E. 
(Monsanto Research Corp., Miamisburg, OH). Journal of 
Radioanalytical and Nuclear Chemistry; 100: No. 2, 373- 
380(Aug 1986). 

A procedure was developed for assaying for low levels of 
oxygen in uranium. The uranium interferes with the oxygen assay 
and results in an apparent oxygen concentration of 0.34 wt% (O/ 
U). This necessitates the use of a calibration curve based on 
oxygen-doped uranium samples. The procedure and the calibration 
curve are described. 3 references, 4 figures, 3 tables. 


18696 Neutron-induced particle track mapping of elemen- 
tal distributions. Bild, R.W. (Div. 1821, Sandia National 
Labs., Albuquerque, NM 87185). pp 403-408 of Materials 
characterization. Cheung, N.W.; Nicolet, M.A. Pittsburgh, 
PA; Materials ena Society (1986). (CONF-860445—). 
Contract AC04-76DP00789. 

From Materials Research Society spring meeting; Palo Alto, 
CA, USA (15 Apr 1986). 

Thermal neutrons are captured by several elements which 
emit charged particles as reaction products. These particles leave 
etchable damage tracks in detector materials, which are placed 
against a sample, creating a map of the distribution and concentra- 
tion of the target element. The most common applications are for 
trace U using fission fragment tracks and B using alpha tracks. Li, 
N and possibly S and O can also be determined. The authors have 
applied the technique to B in metals and coatings, Li in Al, N in 
glass and U in O-ring seals. Detection limits are better than 10/sup 
-11/g/g for U, 10/sup -9/g/g for B, 10/sup -6/g/g for Li and 0.1 
wt % for N. Spatial resolution for mapping is about 25 pm. 
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18697 High-resolution stratigraphy with strontium iso- 
topes. DePaolo, D.J.; Ingram, B.L. (Univ. of California, Los 


—~ Science ( Washington, D.C.); 227: 938-941(22 Feb 
85). 


The isotopic ratio of strontium-87 to strontium-86 shows no 
detectable variation in present-day ocean water but changes slowly 
over millions of years. The strontium contained in carbonate shells 
of marine organisms records the ratio of strontium-87 to strontium- 
86 of the oceans at the time that the shells form. Sedimentary rocks 
composed of accumulated fossil carbonate shells can be dated and 
correlated with the use of high precision measurements of the ratio 
of strontium-87 to strontium-86 with a resolution that is similar to 
that of other techniques used in age correlation. This method may 
prove valuable for many geological paleontological, paleooceano- 
graphic, and geochemical problems. 31 references, 3 figures, 3 
tables. 


4002 Inorganic, Organic And Physical Chemistry 


REFE. ae CITATION(S) 17702, 17734, 17736, 17752, 17811, 17815, 
17961, IATL T 7972, 18666, 18682, 18742, 18748, 18749, 18761, 18762, 18780, 
18781, 18992, iolih 19323, 19326, 19344 


18698 (BMFT-FB-T—86-101) Surface analytical investi- 
gations with SIMS as aid to improve zeolite catalysts. Final 
report. Plog, C.; Kerfin, W.; Roth, G.; Gerhard, W. 
(Bundesministerium fuer Forschung und Technologie, Bonn 
(Germany, F.R.); Dornier System G.m.b.H., Friedrichsha- 
fen (Germany, F.R.). Abt. Angewandte Forschung). Dec 
1986. 109p. (In German). NTIS (US Sales Only), PC A06/ 
MF AO1. File Number DE87751374. 

Surface analytical investigations of zeolites are only scarcely 
reported on. This report concerns of investigations of mordenites 
and clinoptilolites with Secondary Ion Mass Spectrometry (SIMS). 
The SIMS method has been evolved to a powerful tool for surface 
investigations with a depth resolution of monolayers in the last dec- 
ades. Composition changes of cristallite’s surfaces were studied 
caused by modification procedures of mordenites as well as by re- 
action with n-hexan. SIMS results and mordenite activity for crack- 
ing and isomerisation of n-hexan were correlated. Metal exchange 
of mordenites and clinoptilolites were investigated. Essential results 
are: (1) coke depositions are only found in near surface regions, (2) 
at the surface the module Si/AI is distinctly different from the bulk, 
(3) the crystal’s high order (distance of silicon atoms) is not present 
near the surface, (4) both parameters of (2) and (3) change with 
pretreatment and reaction of mordenites. They are reversible with 
regeneration. It seems that (1) Si/Al at the surface correlates with 
crack activity and (ii) distance of silicon atoms near the surface cor- 
relates with isomerization activity of mordenites. With 25 refs., 4 
tabs., 87 figs. 


18699 (CONF-860804—12) Kinetics of the reaction of 
C;Hs with molecular oxygen from 293 to 900 K. Slagle, LR.; 
Gutman, D. (Illinois Inst. of Tech., Chicago (USA). _ 
of Chemistry). May 1986. Contract AC02-78ER14953, 2 
NTIS, PC A03/MF AOi; 1; GPO Dep. File Steuber 
DE87003455. 

From 21. international symposium on combustion; Munich, 
F.R. Germany (3 Aug 1986). 

The kinetics and mechanism of the reaction of CsHs with O2 
were investigated from 293 to 900 K using a tubular reactor cou- 
pled to a photoionization mass spectrometer. From 293 to 333 K, 
the reaction proceeds by a simple reversible addition reaction. Be- 
tween 380 and 430 K the equilibrium CsHs + Oz in equilibrium 
CsHsO2 was clearly observable, and equilibrium constants were 
measured as a function of temperature. These measurements yielded 
the values of AHaos° (-79 +- 6 kJ mole~*) and ASas° (-131 +- 12 J 
mole~ K~*) for this reaction. A mechanism change was observed 
as temperature rises. Above 350 K, H2C,O is observed as a new 
product whose importance increases rapidly with increasing tem- 
perature. Rate constants were measured as a function of density and 
temperature for the low temperature addition reaction and the high 
temperature reaction (from 500 to 900 K). An Arrhenius expression 
is recommended for the high temperature process, which is based 
on the results of this study and the kinetic model offered to explain 
the findings. A mechanism of the CsHs + Oz reaction is proposed 
which involves initial formation of a CsHs3O2 adduct. 
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18700 (CONF-861114—50) Molecular structure studies 
by 3D imaging of fast ion beams. Kanter, E.P.; Vager, Z.; 
Both, G.; Cooney, P.J.; Faibis, A.; Koenig, W.; Zabransky, 
B.J.; Zajfman, D. (Argonne National Lab., IL (USA); Mil- 
lersville Univ., PA (USA); Weizmann Inst. of Science, Re- 
hovoth (Israel); Gesellschaft Schwerionenforschung 
m.b.H., Darmstadt (Germany, F.R.); Technion-Israel Inst. 
of Tech., Haifa). 1986. Contract W-31109-ENG-38. 16p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE87004745. 

From 9. international conference on application of accelera- 
tors in research and industry; Denton, TX, USA (10 Nov 1986). 

The use of the Coulomb-explosion technique combined with 
a radically new multi-particle detector, extremely thin film targets, 
and low-excitation ion source has enabled, for the first time, direct 
measurements of the complete stereochemistry of complex polyato- 
mic molecular ions. We outline the methods used and present re- 
sults for protonated acetylene (C2Hs*) and the methane cation 
(CH,*) as examples. We demonstrate the techniques by which 
these methods can be to determine directly vibrational 
motions in polyatomic molecules. 24 refs., 4 figs. 


18701 (OE/ER/10831—7) 


isomers, 
Kinsey, J.L.; Field, R.W. (Massachusetts Inst. of Tech., 
Cambridge (USA). Dept. of een Jan 1987. Contract 
AC02- $1ER 10831. 14p. NTIS, PC A02/MF A01; GPO 
Dep. pn Number DE87004305. 


gress is reported in the following areas of research: statis- 
tical properties of C2Hs spectra inthe 2,000 cm region, proper 
ties of C,H, X-bar =/sub g/* levels in the 11,400-15,600 cm™ 
region; a spectroscopic study of the acetylene-vinylidene isomeriza- 
tion; an Fermi perturbation in the acetylene A-bar ‘Au 
3vs level; acetylene quantum beats and anticrossing spectroscopy; 
and unimolecular decomposition of acetylene; determination of the 
heat of formation of the CCH radical. (PLG) 


18702 (DOE/ER/13108—T2) Pulse radiolytic studies of 
inter- and intramolecular electron transfer processes: Progress 
report. Neta, P. (National Bureau of Standards, Washi 

DC (USA). Chemical Kinetics Div.). 14 Mar 1985. Contract 
AI05-83ER13108. 8p. NTIS, PC A02/MF A0Ol1; 1; GPO 
Dep. File Number DE87004412. 

Inter- and intramolecular electron transfer processes have 
been studied by kinetic spectrophotometric pulse radiolysis. These 
studies include examinations of the mechanisms, rates, and tempera- 
ture effects on electron transfer in a variety of chemical systems 
such as organic radicals and radical ions and metalloporphyrins, as 
well as some inorganic radicals. 


18703 (DOE/ER/13289—3) Model heteroatom removal 
reactions on Mo(110): Final report. Friend, C.M. (Harvard 
Univ., Cambridge, MA (USA). Dept. of Chemistry). 1987. 
Contract FG02-84ER13289. 7p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87003997. 

Model hydrodensulfurization reactions on Mo(110) have 
been investigated under ultra-high vacuum conditions. Rational var- 
iation of molecular properties, such as the energetics of ring open- 
ing, was used to determine the key factors that control hydrodesul- 
furization. Chemical methods were used to define the mechanistic 
details of the model hydrodensulfurization reactions, with spectros- 
copic characterization of adsorption structure currently underway 
or planned. X-ray photoemission spectroscopy studies of the cyclic 
sulfides and linear sulfides on Mo(110) is currently underway. 11 
refs. 


(DOE/ET/33006—001) Plasma separation process: 
Quarterly technical report for period 1 October 1986 through 
31 December 1986. (TRW Space and Technology Group, 
Redondo Beach, CA (USA)). 1986. Contract ACO03- 
7TET33006. 285p. NTIS, PC A413. File Number 
DE87005859. 





TRW’s technical accomplishments in the areas of process re- 
quirements, performance development, and production applications 
for the plasma separation process are reported. (LM) 


18705 (FRCEA-TH—13) NMR study of rare earth and 
actinide complexes. Villardi de Montlaur de, G.C. (Paris-6 
Univ., 75 (France)). 1978. 161p. (In French). NTIS (US 
Sales Only), PC A08/MF AOl1. Prile Number DE87750913. 
Proton magnetic resonance studies of lanthanide shift rea- 
gents with olefin-transition metal complexes, monoamines and dia- 
mines as substrates are described. Shift reagents for olefins are re- 
ported: Lnsup(III)(fod)s can induce substantial shifts in the NMR 
spectra of a variety of olefins when silver 1-heptafluororobutyrate 
is used to complex the olefin. The preparation, properties and effi- 
ciency of such systems are described. Configurational 
exchange processes of Lnsup(III)(fod)s complexes with secondary 
and tertiary monoamines are analysed by means of dynamic NMR. 
Factors influencing the stability and the stoichiometry of these 
complexes and various processes such as nitrogen inversion and 
ligand exchange are discussed. At low temperature, ring inversion 
can be slow on an NMR time-scale for Lnsup(III)(fod)s-diamino 
chelates. Barriers to ring inversion in substituted ethylenediamines 
and propanediamines are obtained. Steric factors appear to play an 
important role in the stability and kinetics of these bidentate spe- 
cies. The synthesis of uranium-IV crown-ether and cryptate com- 
plexes is described. A conformational study of these compounds 
show evidence of an insertion of the paramagnetic cation as wit- 
nessed by the large induced shifts observed. The insertion of urani- 
um in the macrocyclic ligand of a UCk-dicyclohexyl-18-crown-6 
complex is confirmed by an X-ray structural determination. 


ee pp 59-65) Investigation of 6C-H 
bond stability in uracyl derivatives with 5- 


position substi- 
tuents by means of hydrogen and acid anal- 


isotopic exchange 
ysis. Noll, St.; Mittag, E. (Zentralinstitut fuer Kernfors- 


chung, Rossendorf bei Dresden, German Democratic Re- 
—- 1982. (In Russian). NTIS (US Sales Only), PC A14/ 
PL) AOl. File Number DE87780080. (CONF-8112124— 

From 2. Council for Mutual Economic Assistance (CMEA) 
member-countries symposium; Leningrad, USSR (8 Dec 1981). 

Results of investigation on the 6 C-/sup 3/H bond stability 
in uracil and its derivatives with various 5-position substituents in 
diluted trifluoracetic acid are presented. Hydrogen-tritium isotopic 
exchange method has been used. The following uracil derivatives 
were studied: aminuracil, hydroxyuracil, thymine, fluorouracil, bro- 
muracil, cyanuracil and nitrouracil. 3 figs. 


18707 (JINR—R-12-85-929) Cr (5) complex synthesis in 
deuterated ethanediol and propanediol for the target with po- 
larized deuterons. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1985. 11p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE87701185. 

For development of material for the target with polarized 
deuterons, the chromium complex with deuterated ethanediol and 
propanediol ligands was synthesized. The kinetics and flow regime 
of the oxidation reaction of diols with dichromates, necessary for 
preparation of the complex is presented. The method of the synthe- 
sis of the Cr complex in deuterated ethanediol C/sub 2/D/sub 4/ 
(OD)/sub 2/ is briefly described. The 40+-2% deuteron polariza- 
tion was achieved in the 60 cm/sup 3/ target at 0.2 K in the field 
of 2.1 T with the help of the Cr complex in completely deuterated 
ethanediol. This polarization, reached by dynamic method, can be 
conserved by freezing it at 0.02 K and 0.45 T-.It is the first 
"frozen"type polarized deuteron target. Synthesis of Cr complex in 
deuterated propanediol-1.2 C/sub 3/D/sub 6/(OD)/sub 2/ is de- 
scribed in detail. The characteristic features of this substance is a 
higher deuterium content and better ratio of the number of polar- 
ized nucleus to the total number of nucleons, than in ethanediol. 
Thus, it seems to be an attractve material for a “frozen” target. A 
review of the achievements of various laboratories in developing 
the material for a dynamically polarized target on the basis of irra- 
diated ammonia is reported. 23 refs.; 2 figs.; 3 tabs. 
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18708 (LBL—14313) Hydrolysis and formation constants 
at 25°C, Philli S.L. (Lawrence Berkeley Lab., CA 
(USA)). May 1982. Contract AC03-76SF00098. 74p. 
(CONF-820304—18). NTIS, PC A04. File Number 
DE87006160. 


From 183. American Chemical Society annual meeting; Las 
Vegas, NV, USA (27 Mar 1982). 

A database consisting of hydrolysis and formation constants 
for about 20 metals associated with the disposal of nuclear waste is 
given. Complexing ligands for the various ionic species of these 
metals include OH, F, Cl, SOx, PO, and COs. Table 1 consists of 
tabulated calculated and experimental values of log K/sub xy/, 
mainly at 25°C and various ionic strengths together with references 
to the origin of the data. Table 2 consists of a column of recom- 
mended stability constants at 25°C and zero ionic strength tabulat- 
ed in the column headed log K/sub xy/(0); other columns contain 
coefficients for an extended Debye-Huckel equation to permit cal- 
culations of stability constants up to 3 ionic strength, and up to 0.7 
ionic strength using the Davies equation. Selected stability con- 
stants calculated with these coefficients for various ionic strengths 
agree to an average of +- 2% when compared with published ex- 
perimental and calculated values. 


18709 (LBL—22160) ee. of cracking phenomena ob- 
served in decomposition reactions. Kim, M.G.; Dahmen, U.; 
Searcy, A.W. (Lawrence Berkeley Lab., CA (USA)). Nov 
1986. “Canmenat AC03-76SF00098. 18p. (CONF-8607 14—9). 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE87000199. 

From 22. University conference on ceramics - ceramic mi- 
crostructures ‘86: role of interfaces; Berkeley, CA, USA (28 Jul 
1986). 

The development of cracks in the decomposition of 
Mg(OH): and MgCOs was observed directly by TEM and SEM. 
The only identifiable driving force for the cracking is the high 
excess surface energy of the product solid MgO particles of 2 to 3 
nm cube edge. The cracks may form as a consequence of aggrega- 
tion of these small particles to reduce the excess energy. The de- 
composition of Mg(OH): formed a continuous network of cracks of 
about 2 ym mesh size while the decomposition of MgCO; showed 
the cracks to radiate from isolated centers. This different crack 
morphology might result from the different orientation variants and 
the different defect densities of reactant solids. 7 figs. 


18710 (N—87-14434) Polymer precursors for ceramic 
matrix composites. Annual contractor report. Litt, M.H.; 
Kumar, K. (Case Western Reserve Univ., Cleveland, OH 
(USA)). Dec 1986. 42p. (NASA-CR—179562; NAS— 
1.26:179562). NTIS, PC A03/MF AO1. 

The synthesis and characterization of a polycyclohexasilane 
is reported. Because of its cyclic structure, it is anticipated that this 
polymer might serve as a precursor to SIC having a high char yield 
with little rearrangement to form small, volatile cyclic silanes, and, 
as such, would be of interest as a precursor to SiC composite matri- 
ces and fibers, or as a binder in ceramic processing. Several ap- 
proaches to the synthesis of a bifunctional cyclic monomer were at- 
tempted; the most successful of these was metal coupling of PhMe- 
SiCk and Me,SiCl. The procedure gives six-membered ring com- 
pounds with all degrees of phenyl substitution, from none to hexa- 
phenyl. The compounds with from 0-2 groups were isolated and 
characterized. The fraction with degree of phenyl! substitution equal 
to 2, a mixture of cis and trans 1,2-; 1,3-; and 1,4 isomers, was iso- 
lated in 32 percent yield. Pure 1,4 diphenyldecamethylcyclohexasi- 
lane was isolated from the mixed diphenyl compounds and charac- 
terized. Diphenyldecamethylcyclohexasilanes were dephenylated to 
dichlorodecamethylcyclohexasilanes by treating with H2SQ..NH,Cl 
in benzene. The latter were purified and polymerized by reacting 
with sodium in toluene. The polymers were characterized by 
HPGPC, elemental analysis, proton NMR, and IR. Thermogravi- 
metric analyses were carried out on the polymers. As the yield of 
residual SiC was low, polymers were heat treated to increase the 
residual char yield. As high as 51.52 percent residual char yield was 
obtained in one case. 
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18711 (NTB—85-23) Ion diffusion in highly densified 
bentonite. (Nationale Genossenschaft fuer die Lagerung Ra- 
dioaktiver Abfaelle (NAGRA), Baden (Switzerland)). Mar 
1985. 29p. (in German). Nagra, Ch-5401 Baden, Switzer- 
land. 

The diffusivity of K/sup +/, Cs/sup +/, Sr/sup ++/, 
UO/sub 2//sup ++/, Th/sup +++-+/, Cl/sup -/, and I/sup -/ 
in the Na-bentonite MX-80 and in the Ca-bentonite Montigel have 
been determined under transient conditions using free-standing sam- 
ples. For dry densities between 1.3 g/cm/sup 3/ and 2.1 g/cm/sup 
3/ the diffusivities depend primarily on the water content of the 
bentonite (going from 7% to 25% in water content yields an in- 
crease of the diffusivity by a factor of 100), the influence of the dry 
density being fairly small. There is no significant difference be- 
tween the two materials investigated. For a water content of 25% 
the diffusivity of the investigated ions are: Cl/sup -/, I/sup -/ : 10/ 
sup -6/ cm/sup 2//s; K/sup +/ : 3.10/sup -7/ cm/sup 2//s; Sr/sup 
++/ : 10/sup -7/ cm/sup 2//s; Cs/sup +/ : 2.10/sup -8/ cm/sup 
2//s; UO-2/sup ++/. Th/sup ++++/ : <10/sup -9/ cm/sup 
2//s. An order of magnitude for the retention factors of the cations 
can be estimated assuming that the anions Cl/sup -/ and I/sup -/ 
do not sorb: K/sup +/ : 3; Sr/sup ++/ : 10; Cs/sup +/ : 50; UO- 
2/sup ++/ : 2000; Th/sup ++++/ : 12000. For the actinides 
there is a fair agreement with literature values, whereas for K/sup 
+/, Sr/sup ++/, and Cs/sup +/ significant discrepancies exist. 


18712 (NUCLEBRAS-CDTN—515) Study of reactions 
for the production of uranium tetrafluoride and uranium hex- 
afluoride. (Centro de Desenvolvimento da Tecnologia Nu- 
clear, Belo Horizonte (Brazil)). 1985. 114p. (In Portuguese). 
NTIS (US Sales Only), PC A06/MF A0O1. File Number 
DE87701232. 

The main production processes of uranium hexafluoride in 
pilot plants and industrial facilities are described. The known reac- 
tions confirmed in laboratory experiments that lead to UF/sub 6/ 
or other intermediate fluorides are discussed. For the purpose of 
determining a thermodinamically feasible reaction involving the 
sulfur hexafluoride as fluorinating agent, a mock-up facility was de- 
signed and constructed as a part of the R and D work planned at 
the CDTN (Nuclebras Center for Nuclear Technology Develop- 
ment). IN the uranium tatrafluoride synthesis employing U/sub 3/ 
O/sub 8/ and SF/sub 6/ several experimental parameters are stud- 
ied. The reaction time, gas flow, temperature and stoechiometic re- 
lations among reagents are described in detail. 


18713 (Y—2378) Carbon monoxide reaction with liquid 
uranium-niobium alloys. Reiner, R.H.; Holcombe, C.E. Jr. 
(Oak Ridge Y-12 Plant, TN (USA)). Dec 1986. Contract 
ACO05-840S821400. 20p. NTIS, PC A02/MF AOl. File 
Number DE87004552. 

The reaction kinetics of liquid uranium and uranium-niobium 
(U-Nb) alloys with carbon monoxide (CO) were determined as 
functions of niobium composition, exposure time, exposure tempera- 
ture, CO pressure, and specific surface area of the liquid-vacuum 
interface. The experimental results indicate that this reaction is a 
major source of carbon contamination during foundry casting of 
uranium-2 wt % niobium alloys (Y-12 process number 3036), being 
at least ten times as important as the yttria coating reaction with 
graphite. Uranium alloy reactions with CO decrease with increasing 
niobium concentration, indicating that most CO-produced carbon 
contamination in 3036 castings occurs from reaction with uranium 
feed. The reaction kinetics of CO with U-Nb alloys are consistent 
with CO diffusion at the liquid-vacuum interface as the rate-deter- 
mining step. 5 refs., 6 figs., 4 tabs. 


18714 Reactions of metastable argon with photodissocia- 
tion aligned carbon disulfide: A study of the steric dependence 
of two competing reaction channels. deVries, M.S.; Tyndall, 
G.W.; Cobb, C.L.; Martin, R.M. (Department of Chemistry, 
University of California, Santa Barbara, California 93106). 
oe” of Chemical Physics; 86: No. 5, 2653-2658(1 Mar 

CS: molecules in a beam were aligned using laser photodis- 
sociation at 193 nm. Two competing reactions with metastable Ar 
were studied as a function of CS, alignment. The Penning ioniza- 
tion reaction cross section for formation of CS*2 (X ?Pi/sub g/) 
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was found to be largest when the CS, bond is parallel to the rela- 
tive velocity vector, while the cross section for dissociative excita- 
tion giving CS*(A 'Pi) is largest when the CS; bond is perpendicu- 
lar to the relative velocity vector. 


18715 Excitation transport in solution: A quantitative 
comparison between GAF theory and time-resolved fluores- 
cence profiles. Hart, D.E.; Anfinrud, P.A.; Struve, W.S. 
(Department of Chemistry and Ames Laboratory—USDOE 
Iowa State University, Ames, Iowa 50011). Journal of 
Chemical Physics; 86: No. 5, 2689-2696(1 Mar 1987). Con- 
tract W-7405-ENG-82. 

Time-correlated single photon counting was used to monitor 
fluorescence concentration depolarization for DODCI in glycerol. 
For DODCI concentrations below —10~* M, the present experi- 
ments have minimized self-absorption and excitation trapping arti- 
facts to the extent where they contribute negligibly to the observed 
differences between experimental fluorescence profiles and profiles 
computed from the Gochanour—Andersen—Fayer three-body 
theory for excitation transport in solution. The three-body theory 
accurately describes fluorescence depolarization at the lower dye 
concentrations. At higher concentrations, the measured decay in 
G/sup s/(t), the probability that the excitation resides on the laser- 
excited molecule, is perceptibly slower than predicted by the three- 
body theory. This deviation may arise from nonrandom dye distri- 
butions in solution, rather than from errors in the three-body 
theory. The experimental decay is equally well described at all con- 
centrations by an earlier analytic theory which was developed by 
Huber, Hamilton, and Barnett. 


18716 Monte Carlo trajectory and master 

lation of the nonequilibrium dissociation rate coefficient for 
Ar+H2—Ar+2H at 4500 K. Haug, K.; Truhlar, D.G,; 
Blais, N.C. (Department of Chemistry, University of Minne- 
sota, Minneapolis, Minnesota 55455). Journal of Chemical 
Physics; 86: No. 5, 2697-2716(1 Mar 1987). 

Thermally averaged rate coefficients for state-to-state rovi- 
brational transitions and dissociation from individual states in 
Ar+para-Hz collisions at 4500 K are derived from Monte Carlo 
quasiclassical trajectory calculations. The problem of multidimen- 
sional interpolation of state-to-state rate constants is discussed, and 
the rate matrix is completed by nonlinear least-squares fitting. The 
relaxation time, the induction time, and the steady dissociation rate 
are calculated by a matrix eigenvalue solution of the master equa- 
tion simulating a shock wave experiment on para-Hg dilute in Ar. 
Rotational—vibrational nonequilibrium effects are fully included. 
We have found that multiquantum transitions play a very signifi- 
cant role in determining the observable dissociation rate and that 
the master equation eigenmodes representing internal energy redis- 
tribution are little affected by the reaction process. The final steady 
dissociation rate is 2.8 times less than at local equilibrium. Various 
lumping schemes are tested, and we show that the original 162-state 
system can be well approximated by a 10-state model which pre- 
dicts a factor of 2.4 for the nonequilibrium effect. However, we are 
unable to find equally successful models involving smaller numbers 
of states, and the popular vibrational ladder model and the corre- 
sponding rotational ladder model do not reproduce the full results 
even qualitatively. 


18717 Bimolecular reactions of doubly charged metal ions 
in the gas phase. Formation of NbCH22i. Buckner, S.W.; 
Freiser, B.S. (Purdue Univ., West Lafayette, IN). Journal of 
the American Chemical Society; 109: No. 4, 1247-1248(18 Feb 
1987). Contract AC02-80ER 10689. 

There has been much interest in the reactivity of gas-phase 
metal ions with small organic molecules as seen in the extensive lit- 
erature relating to this topic. This interest has, until now, exclusive- 
ly involved singly charged metal ions. This trend is similar to that 
seen for gas-phase organic ions where there is a far greater amount 
of literature related to singly charged ions. Multiply charged metal 
ions have not received much attention due in part to the belief that 
rapid charge exchange would occur exclusively. This has, in fact, 
been observed for multiply charged, later transition metals. In a 
very interesting recent paper, however, Tonkyn and Weisshaar 
have observed clustering reactions of Ti** with methane and hy- 
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dride abstraction from ethane in a flowing afterflow. This prompted 
us to look at some bimolecular reactions of niobium with various 
organic molecules under low-pressure conditions in a Fourier trans- 
form mass spectrometer (FTMS). The early transition metals have 
relatively low second ionization potentials. 


18718 Reaction a for ae. V. Reduced 
dimensionality ee ee probabil- 


quantum and 
ities and rate constants with an adiabatic incorporation of the 
bending motion. Bowman, J.M.; Wagner, A.F. (Department 
of Chemistry, Illinois Institute of Technology, Chicago, Illi- 
nois 60616). Journal of Chemical Physics; 86: No. 4, 1967- 
1975(15 Feb 1987). 

Reduced dimensionality exact quantum and quasiclassical re- 
action probabilities and rate constants are presented for the 
O(?P)+HD(v = 0,1}+OH+D and OD+H reactions. The effec- 
tive potential energy surface used is the ab initio collinear MOD- 
POLCI surface with the ground state adiabatic bending energy 
added in, as in the previous paper in this series. The rate constants 
are compared with the recent experiments of Gordon et al. 


18719 Effects of temperature on the solid-surface lumi- 
nescence properties of p-aminobenzoic acid adsorbed on 
er acetate. Ramasamy, S.M.; Hurtubise, R.J. (Univ. of 
Wyoming, Laramie). Analytical Chemistry; 59: No. 3, 432- 
4301 Feb 1987). Contract AC02-80ER10624; FG02- 
86ER 13547. 

Solid-surface fluorescence and phosphorescence quantum 
yield values were obtained from +23 to -180°C for the anion of p- 
aminobenzoic acid adsorbed on sodium acetate. Phosphorescence 
lifetime values were also acquired for the adsorbed anion from +23 
to -196°C. The fluorescence quantum yield values remained essen- 
tially constant as a function of temperature; however, the phospho- 
rescence quantum yield values changed substantially with tempera- 
ture. The phosphorescence lifetime experiments indicated two de- 
caying components, and each component showed a gradual in- 
crease in phosphorescence lifetime and then appeared to level off at 
lower temperatures. The results support a rigidly held mechanism 
for the room-temperature phosphorescence of the anion of p-amino- 
benzoic acid adsorbed on sodium acetate. 


18720 Micromechanics of surfactant microstructures. 
Neogi, P.; Kim, M.; Friberg, S.E. (Univ. of Missouri, 
Rolla). Journal of Physical Chemistry; 91: No. 3, 605-611(29 
Jan 1987). Contract AC02-83ER 13083. 

Force balance and stability criteria have been used to distin- 
guish among various shapes of surfactant aggregates. The model 
aggregate is assumed to be liquid-like in the interior with a bound- 
ing interfacial region. Inclusion of higher moments of surface excess 
stress leads to the conclusion that not all spheres are stable, that 
stable short cylinders of ~3-3.5 length to diameter ratio can exist 
(cylindrical micelles) and even grow to infinite lengths (cylinders in 
hexagonal liquid crystals), and that there are regions where only la- 
mellar structures are possible. A model relating surface packing to 
surface tension and the higher order effects shows that cylindrical 
structures can compete with spherical ones, except at high packing 
densities where only lamellar forms can exist and except when the 
interfacial energies are ultralow, the latter case being established 
separately. A model for the isotropic surfactant phase allows one to 
obtain a persistence length in terms of the surface properties. 


18721 Kinetics of the reaction between formyl radicals 
and atomic hydrogen. Timonen, R.S.; Ratajczak, E,; 
Gutman, D. (illinois Institute of Technology, Chica; go). 
seh of Physical Chemistry; 91: No. 3, 692-694(29 in 

The kinetics of the reaction of formyl radicals with atomic 
hydrogen was studied as a function of temperature. The reaction 
was isolated for direct investigation in a tubular reactor coupled to 
a photoionization mass spectrometer. Rate constants were obtained 
for the overall reaction H + HCO — products. They are 1.4 x 
10~?° (296 K), 1.3 x 107?° (35% K), and 0.96 x 10-?° (418 K) cm® 
molecule! s~*. Estimated error limits are +/- 30%. These meas- 
ured rate constants are in close agreement with recently calculated 
values obtained by Harding and Wagner using an ab initio potential 
energy surface for H2CO characterized along the reactive pathways 
of this reaction. 
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18722 Thermal effects on the behavior of electrons 
trapped in aqueous solid clathrates. Zagorski, Z.P. (Univ. of 
Notre Dame, IN). Journal of Physical “Chemistry; 91: No. 3, 
734-739(29 Jan 1987). 

Trapping of electrons in the specific H2O vacancy in irradi- 
ated tetrabutylammonium hydroxide clathrate has been investigated 
at temperatures below 25 °C. A pulse radiolysis investigation has 
shown moderate slowdown of electron decay with reduction of 
temperature. The activation energy of detrapping is 0.045 eV for 
the majority of electrons which decay slowly in the pure clathrate 
and 0.32 eV in clathrates continuing N2O as the second guest. At 
170 K the decay is preceded by a change in the spectrum, consist- 
ing of a shift of the maximum from 620 to 575 nm, accompanied by 
the narrowing of the spectrum and an increase in its height. The 
change is completed in 100 ps, i.e., in the time similar to the relax- 
ation time of water molecules, as concerns the order of magnitude, 
determined by dielectric methods for ice-like, solid hydrogen- 
bonded structures. A comparison of trapping of electrons in differ- 
ent aqueous systems at ambient and lower temperatures is present- 
ed. 


= Theoretical investigation of fluorescence concentra- 
tion quenching in two-dimensional disordered systems. Appli- 

cation to chlorophyll a in monolayers of dioleyiphosphatiayl 
choline. Boulu, L.G.; Patterson, L.K.; Chauvet, J.P.; Kozak, 
J.J. (Department of Chemistry and "Radiation Laboratory, 
University of Notre Dame, Notre Dame, Indiana 46556). 
Journal of Chemical Physics; 86: No. 2, 503-507(15 Jan 1987). 

A master equation approach is used for investigating energy 
transfer and trapping in two-dimensional disordered systems, where 
the traps are statistical pairs of pigment molecules closer than a 
critical distance R/sub c/. Fluorescence decay curves are calculat- 
ed over a range of concentrations as a function of R/sub c/ and the 
Foerster transfer radius R-baro. The concentration dependence of 
the lifetimes is compared to the fluorescence self-quenching data 
that Chauvet et al. obtained from real-time measurements in mono- 
layers of chlorophyll a and dioleylphosphatidyicholine (DOL). This 
dependence is found to be close to second order and for a choice of 
R/sub c/ = 10 A the experimental data are fit if R-baro = 78 +- 2 
A. This value is in close agreement with those found in the litera- 
ture from depolarization measurements. 


18724 Infrared spectra of the clathrate hydrates of acety- 
lene and of acetylene/acetone. Consani, K.; Pimental, G.C. 
(Lawrence Berkeley Lab., CA). Journal of "Physical Chemis- 
try; 91: No. 2, 289-293(15 Jan 1987). Contract AC03- 
76SF00098. 


The Structure I clathrates C:D2-5.75 H2O and C:H2- 
5.75D20 and Structure II clathrates 2C,D.-acetone-17H2O and 
2C2He-acetone-17D20 were formed by condensing the stoichiomet- 
ric mixtures on a CsI substrate at 15 K followed by annealing to 
180 K in the presence of about 20 Torr of acetylene. This prepara- 
tive method gives samples with relatively sharp and reproducible 
infrared spectra that distinguish the spectra of acetylene guest mol- 
ecules in the two types of Structure I cages. The frequencies and 
temperature-dependent bandwidths indicate that the guest mole- 
cules do not rotate freely in the cages but, instead, librate about 
fixed orientations. These fixed orientations do not involve hydrogen 
bond interactions; they may place the acetylene molecular axes 
pointed at cage windows. 


18725 Vibrational electron energy loss spectroscopic 
study of benzene, toluene, and pyridine adsorbed on Pd(111) 
at 180 K. Grassian, V.H.; Muetterties, E.L. (Lawrence 
Berkeley Lab., CA). Journal of Physical Chemistry; 91: No. 
2, 389- 396(15 Jan 1987). Contract AC03-76SF00098. 

The vibrational spectra of benzene, toluene, and pyridine ad- 
sorbed on Pd(111) have been measured by using the technique of 
electron energy loss spectroscopy (EELS). These three aromatics 
adsorb associatively at T = 180 K on this surface. At this tempera- 
ture these molecules weakly bond to the surface with their ring 
planes oriented parallel to the surface plane. Only small shifts from 
liquid-phase frequencies are observed. At 310 K the bonding of 
pyridine to the surface appears to be predominately through the ni- 
trogen lone pair. In addition, the authors compare the adsorption of 
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these molecules on palladium to that on platinum, where there is a 
greater adsorbate-metal interaction. 


18726 Small-angle neutron scattering techniques applied 
to the study of polydisperse rodlike diheptanoylphosphatidyl- 
choline micelles. Lin, T.L.; Chen, S.H.; Gabriel, N.E.; Rob- 
erts, M.F. (Massachusetts Institute of Technology Cam- 
bridge). Journal of Physical Chemistry; 91: No. 2, 406-413(15 
Jan 1987). 

A method of analyzing small-angle neutron scattering data 
from polydisperse rodlike micelles is presented and applied to di- 
heptanoylphosphatidylcholine in aqueous solution. This short-chain 
lecithin forms micelles, which can be modeled by cylinders of mini- 
mum size of 27 monomers that grow dramatically in length as the 
lecithin concentration increases. The thermodynamic theory devel- 
oped for these particles accounts quantitatively for average micelle 
size, size distribution, and growth of diheptanoylphosphatidylcho- 
line compared to nongrowing dihexanoylphosphatidylcholine mi- 
celles. 


18727 Critical evaluation of classical trajectory surface- 
hopping methods as applied to the Hoi + He system. Stine, 
J.R.; Muckerman, J.T. (Los Alamos National Lab., Albu- 
querque, NM). Journal of Physical Chemistry; 91: No. 2, 459- 
466(15 Jan 1987). Contract AC02-76CH00016; W-7405- 
ENG-36. 

The authors analyze the classical trajectory surface-hopping 
methods of Stine and Muckerman, Tully and Preston, and Blais, 
and Truhlar to determine the appropriateness of each for treating 
nonadiabatic behavior in H2* + He collisions. The emphasis is on 
testing the assumptions and evaluating the detailed prescriptions as- 
sociated with each surface-hopping decision in the three methods. 


18728 Low-temperature autooxidation in unsaturated 
lipids: an electron spin resonance study. Yanez, J.; Sevilla, 


C.L.; Becker, D.; Sevilla, M.D. (Oakland Univ., Rochester, 
MI). Journal of Physical Chemistry; 91: No. 2, 487-491(15 Jan 
1987). 


An electron spin resonance (ESR) study of the low-tempera- 
ture autooxidation of lipids is reported in this work. Free radicals 
were generated at 77 K in the unsaturated lipids by means of UV 
photolysis of the lipid hydroperoxides normally found in these ma- 
terials. For saturated lipids radicals were initiated either by photol- 
ysis of samples containing a small amount of added peroxide or by 
y-irradiation. The initial radicals formed by photolysis (RO, OH) 
rapidly abstract from the lipid to form carbon-centered radicals. 
Annealing samples to temperatures which allow for molecular 
oxygen migration results in the formation of peroxyl radicals. The 
temperature at which oxygen migration starts is dependent on the 
lipid. For unsaturated lipids loss of LO2 with further annealing re- 
sulted in a concomitant production of the lipids allylic or penta- 
dienyl radicals. In experiments with linolenic acid reintroduction of 
oxygen then results in formation of the lipid peroxyl radicals at low 
temperatures and the continued observation of the pentadieny] radi- 
cal at higher temperatures. This is explained in terms of relative 
rates of oxygen migration and abstraction reactions. In the case of 
saturated lipids no new radicals appear with the loss of the peroxyl 
radicals. These results are discussed in light of previous work. 


18729 Electron spin resonance investigation of the motion 
of lipid peroxyl radicals. Becker, D.; Yanez, J.; Sevilla, 
M.D.; Alonso-Amigo, M.G.; Schlick, S. (Oakland Univ., 
Rochester, MI). Journal of Physical Chemistry; 91: No. 2, 
492-496(15 Jan 1987). 

An electron spin resonance (ESR) study of the motion of 
peroxyl radicals in two lipids, triarachidin and linoleic acid, is re- 
ported. Radicals were generated in oxygen-containing samples by 
UV photolysis of hydroperoxides present in linoleic acid and by y- 
irradiation of triarachidin. Peroxyl radicals are formed upon anneal- 
ing the samples and their spectra are recorded as a function of tem- 
perature. The spectra are interpreted in terms of motional models 
previously used for hydrocarbon polymers. For the saturated lipid, 
triarachidin, the authors find that simulations based on the modified 
Bloch equations suggest a 90° jump about the chain axis with the 
plane of the peroxy (COO) group perpendicular to the chain axis. 
Simulations are performed for the unsaturated lipid, linoleic acid, 


assuming that the g-tensor principal axes system is first rotated by 
42° about ge which approximates a rotation of the plane of the 
COO group. Good agreement with experimental results was ob- 
tained from simulations based on a chain axis jump of 180° An al- 
ternative model which involves rotation about the C-O bond by 90° 
is discussed. The results for triarachidin are discussed in terms of 
specific models used to explain segmental polymer motion. 


18730 Isotopic thermal diffusion of carbon disulfide in 
the liquid phase. Rutherford, W.M. (Monsanto Research 
Corporation, Mound, Miamisburg, Ohio 45342). Journal of 
Chemical Physics; 86: No. 1, 397-399(1 Jan 1987). 

Thermal diffusion factors were measured for several isotopi- 
cally substituted pairs of carbon disulfide molecules. The effect of a 
unit mass increment at the carbon position in the molecule was 
found to be substantially less than the effect of a unit mass substitu- 
tion at one of the sulfur positions. The results were represented 
within experimental accuracy by a/sub T//sub i//sub j/ = 2.20 
(m/sub i/-m/sub j/)/(m/sub i/+m/sub j/ ) + 1.67(1/sub i/-I/sub j/ 
\/ U/sub i/+1/sub j/, where a/sub T//sub i//sub j/ is the isotop- 
ic thermal diffusion factor, m/sub i/ and m/sub j/ are the molecu- 
lar masses, and I/sub i/ and I/sub j/ are the second moments. 


18731 (AD-A—175003/3/XAB) Soviets intend to prevail 
in nuclear biochemical (NBC) warfare. Yuan, F. (Air Force 
Systems Command, Wright-Patterson AFB, OH (USA). 
Foreign Technolo; - pie 19 Nov 1986. Translation of Co- 
milit (China), Vo No. 4, Issue 67, 40-43(1 Jun 1982). 
(FTD-ID(RS)T—0994-86). 17p. NTIS, PC A02/MF AOl1. 

The Soviets are well prepared to fight NBC warfare. The 
term chemical defense in Russian implies monitor, reconnaissance, 
and measurement of radioactive substances, germs, and toxicants as 
well as decontamination and sterilization for personnel and equip- 
ment. The Soviets have 8-10 thousand troops in the Chemical Serv- 
ice that are solely dedicated to the NBC-defense duties. They are 
assigned to every outfit of the armed forces, and their duties are: 
chemical protection, radiation and chemical reconnaissance, identify 
location of enemy chemical toxicant application and target of 
chemical attack, conduct rinsing and decontamination of weapons, 
personnel, equipment and ground. Russian translations. 


18732 Gas-phase oxidation of atomic boron and boron 
monoxide. Oldenborg, R.C.; Baughcum, S.L. (Chemistry Di- 
vision, Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). AIP (American Institute of Physics) Confer- 
ence > 146: No. 1, 562-563(15 Aug 1986). (CONF- 
851185—). 

From International laser science conference; Dallas, TX, 
USA (18 Nov 1985). 

Rate constants for the reactions of B+O2 and BO+O: have 
been measured over the temperature range 298—1180 K using the 
laser photolysis/laser-induced fluorescence technique. The rate of 
the B+Oz, reaction increases slightly with increasing temperature. 
In contrast, the BO+QO, reaction has a negative temperature de- 
pendence and is believed to proceed via a stable intermediate com- 
plex. 


18733 Study of intra-molecular crosslinking of polyacry- 
lamide in Cr(iII)-polyacrylamide gelation by size-exclusion 
chromatography, low-angle laser light scattering, and visco- 
metry. Young, T.S.; Willhite, G.P.; Green, D.W. (Tertiary 
Oil Recovery Project, 4008 Learned Hall, Univ. of Kansas, 
Lawrence, KS 66045). pp 791-797 of Polymeric materials 
science and engineering. Washington, DC; American Chem- 
ical Society (1986). (CONF-860911—). 

From 192. American Chemical Society national meeting; 
Anaheim, CA, USA (7 Sep 1986). 

This paper reports experimental work that was carried out 
to provide evidences for the occurrence of IMC in Cr(III)-PAAM 
gelation. The experiments were designed based on the concepts that 
(1) IMC should be more significant in relatively dilute crosslinking 
systems since the chance for inter-molecular chain collision would 
be relatively small, (2) IMC should lead to decreased hydrodynam- 
ic size and viscosity but not decreased PAAM molecular weight, 
and (3) Cr(III)-PAAM interaction must occur for the solution to 





lose viscosity by IMC. In this study, a series of crosslinking samples 
of varied PAAM concentration was characterized for viscosity, 
MW, hydrodynamic size, and degree of Cr(IIl)-PAAM interaction. 
The MW and hydrodynamic size of the PAAM were 
measured by size-exclusion chromatography (SEC) and low-angle 
laser light scattering (LALLS). The evidence for Cr(III)-PAAM 
interaction was obtained by equilibrium dialysis. 


18734 (BG-Trans—07879) Process for the manufacture of 
acetic acid and methyl acetate. Mueller, F.J.; Matt, D. (Brit- 
ish Gas Corp., London; BASF A.G., Ludwi en am 
Rhein (Germany, F.R.)). 1986. Translation of European 
Patent Application 84107503.9. 13p. NTIS (US Sales Only), 
PC A02, A01. File Number DE87900424 

The present invention relates to an improved process for the 
manufacture of acetic acid and methyl acetate by carbonylation of 
methanol in the gas phase in the presence of catalysts containing 
nickel and in the presence of chlorine, bromine or iodine or volatile 
compounds of these halogens as promoters. The invention also re- 
lates to new catalysts suitable for the manufacture of acetic acid 
and methyl acetate by gas phase carbonylation. 


18735 Is there a missing rare earth crystal structure. 
McMahan, A.K.; Young, D.A. (Lawrence Livermore Na- 
tional Lab., CA). Physics Letters [Section] A; 105A: No. 3, 
129-131(8 Oct 1984). Contract W-7405-ENG-48. 

A new close-packed crystal structure is suggested as a possi- 
ble addition to the trivalent rare earth structure series. Atomic- 
sphere approximation canonical show a small region of stability for 
this structure between the double hexagonal close packed and pace 
centered cubic phases. 9 references, 1 figure, 2 tables. 


18736 Production of the anion and dianion of cycloocta- 
tetraene in aqueous solution by pulse radiolysis. Gordon, S.; 
Schmidt, K.H. (Chemistry Div., Argonne National Lab., 
Argonne, IL 60439). pp 31 of Abstracts of papers for the 
thirty-second annual meeting of the Radiation Research So- 
ciety. Philadelphia, PA; Radiation Research Society (1984). 
(CONF-8403123—). Contract W-31-109-ENG-38. 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

The authors have investigated the reaction of cyclooctate- 
traene in aqueous solution with the hydrated electron, the H atom 
and the OH radical, using pulse radiolysis. This compound is inter- 
esting with respect to the theory of bonding. Species which might 
be expected as radiation products are: the anion, dianion, hydrogen 
adduct and OH adduct. The Huckel aromaticity criterium would 
predict that the dianion would be the most stable species. The au- 
thors present both optical and transient conductivity data as evi- 
dence for the production of the anion and the dianion of cycloocta- 
tetraene, together with kinetic data on these species in aqueous so- 
lution. 
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18737 Photoelectrochemistry in particulate systems. 6. 
Electron-transfer reactions of small CdS colloids in acetoni- 
trile. Kamat, P.V.; Dimitrijevic, N.M.; Fessenden, R.W. 
(Univ. of Notre Dame, IN). Journal of ’ Physical Chemistry; 
91: No. 2, 396-401(15 Jan 1987). 

Small colloidal CdS particles (particle diameter < 25-42 A) 
have been prepared in acetonitrile and their absorption and emis- 
sion properties characterized. A transient bleaching was observed 
when CdS colloids were subjected to bandgap excitation with a 
355-nm laser pulse. The recovery of the bleaching which consisted 
of at least two components has been attributed to the recombination 
of trapped charge carriers and to the process of anodic corrosion. 
The red emission of CdS colloid can be quenched with an electron 
scavenger such as methylene blue. The quantum yield for the re- 
duction of oxazine and thiazine dyes varied from 0.04 to 0.08 and 
was dependent on the reduction potential of the dye. The electron- 
transfer reactions of CdS colloids have been investigated by using 
nanosecond laser flash photolysis and microwave absorption tech- 
niques. 


18738 Electrochemical reduction of aqueous carbon diox- 
ide to methanol at molybdenum electrodes with low overpo- 
tentials. Summers, D.P.; Leach, S.; Frese, K.W. Jr. (SRI 
International, Menlo Park, CA, USA. Materials Research 
Lab.). Journal of Electroanalytical Chemistry and Interfacial 
Electrochemistry; 205: No. 1/2, 219-232(25 Jun 1986). 

Electrolysis using molybdenum electrodes in a pH 4.2, 0.2 M 
Na/sub 2/SO/sub 4/ carbon dioxide saturated solution produces 
methanol as the major carbon-containing product. The reduction 
proceeds at room temperature and -0.7 to -0.8 V vs. SCE with fara- 
daic efficiencies of = 50% (efficiencies of near 100% have been 
measured in some cases). The potentials represent electrolysis at 
only 160 mV negative of the standard potential corrected for pH. 
Methanol can also be obtained with good efficiency in 0.05 M H/ 
sub 2/SO/sub 4/ at -0.57 to -0.67 V vs. SCE. Electrolysis also pro- 
duces small amounts of carbon monoxide and traces of methane. 
No more than a trace of methane was produced even at 52/sup 0/ 
C. Extended electrolysis of molybdenum electrodes indicates that 
even over several days the production of methanol does not cease 
but the faradaic efficiency does decrease. Molybdenum will reduce 
carbon dioxide to carbon monoxide at open circuit. Cyclic voltam- 
metry implicates corrosion of molybdenum metal to molybdenum 
dioxide as the source of electrons for open circuit reduction of 
carbon dioxide. Analysis of the solution after electrolysis shows no 
molybdenum and cyclic voltammetry indicates no detectable mo- 
lybdenum dioxide on the surface indicating that the electrodes are 
cathodically protected during electrolysis. If the electrodes are 
cycled between -1.2 and +0.2 V vs. SCE before electrolysis, great- 
er than 100% faradaic efficiencies are observed. The extent of cy- 
cling is critical with yields reaching a maximum with cycling time 
and extended cycling leading to total passivation of the electrode. 
These efficiencies involve, at least in part, corrosion of the molyb- 
denum metal. Cycled electrodes will also produce methanol at a 
low rate at open circuit. 
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= ALSO TO CITATION(S) 17974, 18719, 18728, 18729, 18737, 19311, 


18739 (DOE/ER/00038—2936) Radiation Laboratory, 
University of Notre Dame: Quarterly report, October 1-De- 
cember 31, 1986. (Notre Dame Univ., IN (USA). Radiation 
Lab.). 19 Jan 1987. Contract AC02-76ER00038. 40p. 
(NDRL—2936(Q-118)). NTIS, PC A03/MF A01; GPO 
Dep. File Number DE87004502. 

Fifty-six abstracts are presented in the fields of radiation 
chemistry and photochemistry. In addition, a list of publications, 
external talks, and presentations are included. 


18740 (DOE/ER/13506—1) Membrane mimetic chemis- 
try. Fendler, J.H. (Syracuse Univ., NY (USA). Dept. of 
Chemistry). 1986. Contract FG02-86ER 13506. 16p. (CONF- 
8411289—1). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87005408. 

From Conference on supermolecules: biological and chemi- 
cal aspects; Rome, Italy (1 Nov 1984). 

Surfactant bilayer vesicles have been used to interact with, 
and to transport substrates. Hydrophobic molecules can be distrib- 
uted among vesicle bilayers or can be anchored by a long chain ter- 
minating in a polar head group. Polar molecules, particularly those 
that are electrostatically repelled from the inner surface, move 
freely in water pools trapped within vesicles. Once large substrates 
are trapped, they remain within the vesicles for days to weeks. 
Small ions either can diffuse across the bilayers or be transported 
through the bilayers with the aid of pores or carriers. Surfactant 
vesicles lack long range stabilities and controllable permeabilities. 
Recognizing the need for these properties led to the synthesis of 
polymerized vesicles. Attention is focused here on vesicles prepared 
from styrene containing surfactants and from mixtures of dipalmi- 
toylphosphatidyl choline DPPC, and a surfactant; of dioctadecyldi- 
methylammonium chloride, DODAC, and a surfactant; of dioctade- 
cyldimethylammonium bromide, DODAB, and surfactant; and of 
surfactant and vinylbenzoic acid. Kinetics and mechanism of vesicle 
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photopolymerization, catalyst semiconductor and magnetic particle 
stabilization and utilization are highlighted. 30 refs., 9 figs. 


18741 (HMI-B—428) HMI Radiation Chemistry Depart- 
ment. Scientific report 1985. -Meitner-Institut fuer 
Kernforschung Berlin G.m.b.H. (Germany, F.R.). Bereich 
cedientente. 1985. 67p. (In German). NTIS (US Sales 
Only), PC A04/MF A0O1. File Number DE87750818. 

Results of the R and D activities of the Radiation Chemistry 
Department, Hahn-Meitner-Institut, are reported, primarily dealing 
with the following subjects: a) Interface processes and energy con- 
version; b) Pulsed radiolysis and kinematics; c) Insulating materials 
and polymers. Activities belonging to group (a) above include the 
development of photosensitive materials for energy conversion, 
photovoltaic solar cells, light-induced hydrogen liberation, and in- 
clusion reactions, model experiments studying photoactive inter- 
faces, rapid kinematic measurements at interfaces after laser-induced 
excitation, surface preparation of amorphous silicon and its effects 
on electronic properties, photochemical reactions and catalysts. 
Work performed in group (b) above included studies into various 
chemical reactions involving radicals, and on interactions between 
atoms, ions, molecules and molecular clusters induced by low- 
energy collisions. Group (c) above all performed studies into the 
physical and chemical elementary processes induced by high-energy 
radiation, light and UV light, especially in electronegative gases. 
Further activities in this group included photochemical and radi- 
ation chemical investigations on polymers. The report lists publica- 
tions and lectures prepared by H.M.I. members and guest scientists 
in the year 1985. 


18742 (LBL—22619) Very high resolution photofragmen- 
tation-translational spectroscopy. Wodtke, A.M. (California 
Univ., Berkeley (USA)). Nov 1986. Contract AC03- 
76SF00098. 241p. NTIS, PC All/MF A0l1; 1; GPO Dep. 
File Number DE87004595. 


We have designed and constructed a new higher resolution 
molecular beam apparatus, specifically for studying laser induced 
dissociation under collision free conditions. The photochemistry of 
acetylene at 193 nm has been studied. By finding the maximum re- 
lease of translational energy of the products C2H and H, Do(C:H- 
H) was derived with high accuracy and precision. Resolved struc- 
ture in the product's translational energy distribution sheds lights 
on the vibronic properties of the C2H radical. The heat of forma- 
tion of the vinyl radical was determined by studying the photodis- 
sociation of vinylbromide at 193 nm. The collision free unimolecu- 
lar decomposition of three nitroalkanes: nitromethane, nitroethane 
and 2-nitropropane, was investigated using infrared multiphoton 
dissociation (IRMPD). The isomerization of CHsNO. to CH;ONO 
was observed for the first time and raises interesting questions 
about the primary decomposition pathways of other nitro-contain- 
ing molecules. Through a novel application of RRKM theory, the 
barrier height to isomerization was found to be ~5 kcal/mol lower 
than the C-N bond energy in nitromethane. 126 refs., 38 figs. 11 
tabs. 


18743 (PNL-SA—14465) New fluorescence techniques for 


detecting noble gases. Whitaker, T.J.; Cannon, B.D.; 
Bushaw, B.A. (Pacific Northwest Lab., Richland, WA 
(USA)). Oct 1986. Contract AC06-76RL01830. 6p. (CONF- 
870119—2). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87004921. 

From Topical meeting on laser applications to chemical 
analysis; Lake Tahoe, NV, USA (26 Jan 1987). 

Two new concepts for detecting noble gases are reported. 
Both techniques involve formation of the long-lived 1s° metastable 
state of noble gases. The first technique utilizes the photon-burst 
method and should be capable of isotopically selective detection at 
extremely small relative abundances. The second concept incorpo- 
rates a shelving technique that stores noble gas atoms in the meta- 
stable state and then pumps these atoms to a higher excited state 


that radiatively cascades to the ground state, emitting vacuum ul- . 


traviolet (vuv) photons. A significant advantage is that AlGaAs 
diode lasers can be used for the techniques rather than continuous 
wave cw dye lasers. 5 refs., 1 fig. 
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18744 Photochemistry of colloidal cadmium sulfide at di- 
1 vesicle interfaces: electron transfer to 
methylviologen and colloidal rhodium. Youn, H.C.; Tricot, 
Y.M.; Fendler, J.H. (Clarkson Univ., Potsdam, NY). Journal 
of Physical Chemistry; 91: No. 3, 581-586(29 Jan 1987). 
Dihexadecyl phosphate (DHP) vesicles were used to in situ 
generate and stabilize CdS colloids and to adsorb methylviologen 
(MV). Formation of reduced methylviologen radical cation 
(MV*) by CdS conduction band electrons (e/sub CB/~) was fol- 
lowed by laser flash photolysis and steady-state irradiation. The 
quantum yield of MV* formation in optimal pH and CdS and 
MV™* concentration conditions was ca. 1.6% in the absence of hole 
scavenging. Efficient hole scavenging by benzyl alcohol under low- 
intensity (steady-state) irradiation increased the quantum yield up to 
ca. 50%. Benzyl alcohol was a much more efficient hole scavenger 
for outer-rather than inner-vesicle-surface CdS colloids, due to rate- 
limiting transmembrane diffusion of benzyl alcohol. Rhodium, an 
active He-generation catalyst, was found to be 18 times more effi- 
cient at e/sub CB/~ capture than MV™ at or near the surfaces of 
colloidal CdS. Combination of laser flash and steady-state photoly- 
sis led to the estimation of the CdS-adsorbed MV™ concentration 
and to an apparent rate constant of approximately 10° s~! for MV* 
formation. No transmembrane diffusion of MV** was observed 
unless the vesicles were heated above 60°C. 


18745 fe yo sh a heterogeneous — 
phyll-sensitized reduction of by hydrazoben- 
zene. Seely, G.R.; Haggy, G.A. (Battelle-Kettering Lab., 
Yellow Springs, OH). Journal of Physical Chemistry; 91: No. 
2, 440-447(15 Jan 1987). Contract FG02-84ER 13187. 

The photoreduction of p-dinitrobenzene, sensitized by aque- 
ous suspensions of chlorophyll a with other amphiphiles adsorbed 
onto polyethylene-tetradecane particles, differs in some respects 
from the photoreduction in solution. The reaction proceeds in two 
stages. The products of the first stage, N-(p- 
nitrophenyl)hydroxylamine and azobenzene, are separated into the 
aqueous and hydrocarbon particle phases, respectively. The nature 
of the second stage of reaction is uncertain, but observations are 
best explained by a reduction of N-(p-nitrophenyl)hydroxylamine to 
4,4'-dinitrohydrazobenzene. The quantum yield of photoreduction 
to the hydroxylamine does not seem to correlate at all with quan- 
tum yield of fluorescence of the sensitizing particles. This and the 
relative magnitudes of the yields suggest that the principal photo- 
chemical reaction is reduction of dinitrobenzene not by the excited 
singlet state of chlorophyll or by the triplet state formed directly 
by intersystem crossing but by high-energy ion pair states or per- 
haps triplets formed from them by decay. Absorption spectrometry 
in the heterogeneous system is complicated by superposition of the 
so-called sieve effect on the path-length enhancement effect of the 
highly scattering system. The role of the interface between the par- 
ticle and aqueous phases on the course of the reaction is discussed. 
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ER ALSO TO CITATION(S) 18259, 18670, 18671, 18696, 18702, 18722, 
18736, 18739, 18741, 18786, 19354, 19355 


18746 (JAERI-M—86-051) Annual report of the Osaka 
Laboratory for Radiation Chemistry, Japan Atomic Energy 
Research Institute (No. 18), April 1, 1984-March 31, 1985. 
(Japan Atomic Energy Research Inst., Tokyo). Mar 1986. 
58p. NTIS (US Sales Only), PC ‘A04/MF AOl. File 
Nanter DE87701051. 

This report describes research activities of Osaka Laboratory 
for Radiation Chemistry, JAERI during one year period from April 
1, 1984 through March 31, 1985. The latest report, for 1984, is 
JAERI-M 84-239. Detailed descriptions of the activities are present- 
ed in the following subjects: studies on surface phenomena under 
electron and ion irradiations; polymerization under the irradiation 
of electron beams; modification of polymers, degradation, cross- 
linking, and grafting. 





The estimation of spur yields by Monte Carlo 
methods. Chatterj 


tterjee, A.; Magee, J.L. (Lawrence Berkeley 
Lab., Biology and Medicine Div., Univ. of California, 
Berkeley, CA 94720). pp 29 of Abstracts of papers for the 
Gent Philedk annual meeting of the Radiation Research So- 

ee PA; Radiation Research Society (1984). 
(CONF-84031 3—). Contract AC03-76SF00098. 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

Approximately half the energy in a track is deposited along 
the trajectory in localized regions called spurs. For water, the 
energy distribution in spurs varies between 6 and 100 eV, and the 
inter-spur separation varies with particle charge and velocity. In 
many irradiated systems radiation chemical yields have been ex- 
plained in terms of chemical reactions in spurs and the authors an- 
ticipate that detailed mechanisms in radiation biology must involve 
spur reactions. The description of radiation chemical reactions in- 
volving large molecules requires new techniques and the authors 
have introduced Monte Carlo methods. In order to gain confidence 
in the technique they have used it to calculate yields of radical and 
molecular products and their time dependence, starting at 10/sup - 
12/ sec. The important features of these calculations and the results 
are presented, along with a discussion of the use of the method in 
the estimation of strand breaks in DNA. 


Conductivity studies of free ion yields in liquids 
synchrotron x-ray beam. Holroyd, R.A.; Sham, T.K. 
(Brookhaven National Lab., Upton, NY 11973). pp 30 of 
Abstracts of — for the thirty-second annual meeting of 
the Radiation Research Society. Philadelphia, PA; Radi- 
ation Research Society (1984). (CONF-8403 123). 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

The yield of free ions in several liquids from 10.6 KV x-rays 
was measured by a conductivity technique. The experiments were 
performed at the Cornell High Energy Synchrotron Source. In 
pure n-hexane, 2,2,4-trimethylpentane and 2,2,4,4-trimethylpentane 
the yields of free ions, extrapolated to zero field, per 100 eV ab- 
sorbed are 0.07, 0.15, and 0.21, respectively. These yields are 25 to 
50% of the yields reported for low LET electrons, of 1-2 MeV 
energy, and indicate track overlap for soft x-rays. For a saturated 
solution of Re/sub 2/(CO)/sub 10/ in 2,2,4-trimethylpentane the 
photoconductivity spectrum was also determined in the vicinity of 
the L-edge at 10.54 KV and is quite similar to the EXAFS trans- 
mission spectrum. The yield of free ions at the peak of the Re ab- 
sorption is 20% less than the yield for the pure solvent, which may 
be due either to fluorescence or to the lower average energy of 
electrons resulting from the Auger cascade. 


18749 How to interpret DC conductivity in systems with 
geminate recombination. Schmidt, K.H.; McDonald, D.B. 
(Chemistry Div., Argonne National Lab., Argonne, IL 
60439). pp 30 of Abstracts of papers for the thirty-second 
annual meeting of the Radiation Research Society. Philadel- 
Rogi23) Radiation Research Society (1984). (CONF- 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

Aliphatic hydrocarbons are suitable model substances to 
study early ionization events, since most ion pairs undergo geminate 
recombination, and the decay function depends on the initial distri- 
bution of ionic distances. Whereas microwave (MW) conductivity 
directly reflects ion concentrations, DC conductivity decays more 
rapidly because geminate recombinations reverse the nonrandom 
component added by the DC field to the initial random orientation 
of the ion pairs. Monte Carlo calculations based on a simple sto- 
chastic model taking into account Brownian motion, the effect of 
the Coulombic field, and that of the external DC field, can model 
experimental DC conductivity signals. An approximate analytical 
expression relating DC and MW conductivity is also given. 
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(CONF-861185—8) Preliminary investigations for 
technology assessment of **Mo from LEU [low 
enriched 7 weal targets. Vandegrift, G.F.; Chaiko, D.J.; 
Heinrich, R.R.; Kucera, E.T.; Jensen, KJ; Poa, DS: 
Vi R.; Vissers, D.R. (Argonne National Lab., IL 
(USA)). Nov 1986. Contract W-31109-ENG-38. 17p. NTIS, 
PC A02/MF AO}; 1; GPO Dep. File Number DE87004696. 

From Reduced Enrichment for Research and Test Reactors 
(RERTR) program international meeting; Gatlinburg, TN, USA (3 
Nov 1986). 

i bile danalih ebiinit pitiinniatiitnan 
effects of substituting low enriched uranium (LEU) for highly en- 
riched uranium (HEU) in targets for the production of fission prod- 
uct ®Mo. Issues that were addressed are: (1) purity and yield of 
the *Mo//sup 99m/Tc product, (2) fabrication of LEU targets and 
related concerns, and (3) radioactive waste. Laboratory experimen- 
tation was part of the efforts for issues (1) and (2); thus far, radioac- 
tive waste disposal has only been addressed in a paper study. Al- 
though the reported results are still preliminary, there is reason to 
be optimistic about the feasibility of utilizing LEU targets for *Mo 
production. 37 refs., 1 fig., 5 tabs. 


18751 (CRN-CPR—86-03) Hot reactions between tritium 
atoms and ic compounds (H.O,H2S,NHs). Koutit, A. 
(Strasbourg-1 Univ., 67 (France). Centre de Recherches Nu- 
cleaires). 1986. 195p. (In French). NTIS (US Sales Only), 
PC A09/MF A0O1. File Number DE87750920. 

Hot atom chemical reactions of tritium from nuclear reac- 
tions *He(n,p)T and *Li(n,a)T or from an accelerator with 
H;,0,D20,H2S,NHs,NDs are studied in gaseous and liquid phases. 
Hot reactive collisions produce mainly HT or DT and the synthesis 
of the initial tritiated compound HTO, DTO, HTS, NHeT or 
ND3xT. In NDs the analysis of the conjugated action of scavengers 
and moderators allows the determination of integral reactivity cor- 
responding to the different hot reactions. Influence of gas pressure 
or gas-liquid transition is interpreted by the competition between 
monomolecular decomposition of tritiated compounds and their sta- 
bilization by intermolecular energy transfer. Slight isotopic effects 
measured show a compensation between chemical reactivity and 
moderating power of H2O and D.O or NHs and NDs molecules. 99 
refs. 


_ (FRNC-TH—2419) Stability and kinetics of uranyl 

ion complexation by macrocycles in propy carbonate. 
Fux, P. (Strasbourg-1 Univ., 67 (France)). Jun 1984. 134p. 
(In French). NTIS (US Sales Only), PC A07/MF AO1. File 
Number DE87750914. 

A thermodynamic study of uranyl ion complexes formation 
with different macrocyclic ligands was realized in propylene car- 
bonate as solvent using spectrophotometric and potentiometric 
techniques. Formation kinetics of two UO: complexes: a crown 
ether (18C6) and a coronand (22) was studied by spectrophoto- 
metry in propylene carbonate with addition of tetraethylammonium 
chlorate 0.1M at 25°C. Possible structures of complexes in solution 
are discussed. 


18753 (GKSS—86/E/27) Materials removal by water jets 
with high relative velocity. Schikorr, W. (GKSS-Forschungs- 
zentrum Geesthacht G.m.b.H., Geesthacht-Tesperhude 
(Germany, F.R.)). 1986. 178p. (in German). NTIS (US 
Sales Only), PC A09/MF AO1. File Number DE87750831. 

By way of introduction approaches to the systematic appre- 
hension of the material removal by water jets up to 1000 bar are 
made. In drilling experiments the effects of jet dynamic are studied, 
using the controlled disintegration of the jet. Using model-layer-sys- 
tems the removal of layers by the ‘natural’ disintegrating fluid-jet is 
examined. The mechanisms of material removal and the conse- 
quences on the praxis of cleaning are discussed. A concept to meas- 
ure specially the effects of the dynamic jet components is devel- 
oped. In conclusion aspects of progress in this methods of material 
removal are discussed. 
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18754 (INIS-BR—570, pp 18) /sup 125/1 labelling of 
hormonal proteins for use in laboratory radioassays of IPEN- 
CNEN/Sao Paulo (Brazil). Santos, A.J. dos; Schwarz, I; 
Ferreira, M.deF.; Ribela, M.T.C.P.; Bartolini, P.; Arkaten, 
R.; Borghi, V.C. (Instituto de Pesquisas Energeticas e Nu- 
cleares, Sao Paulo, Brazil). 1985. (In Portuguese). NTIS 
(US Sales Only), PC A03/MF AOI. File Number 
DE87700918. (CONF-8508217—). 

From 6. Brazilian meeting on nuclear medicine; Sao Paulo, 
Brazil (15 Aug 1985). 


18755 (INIS-BR—570, pp 19) Quinidine labelling with / 
sup 131/I. Almeida, M.A.T.M. de. (Instituto de Pesquisas 
Energeticas e Nucleares, Sao Paulo, Brazil). 1985. (In Por- 
tuguese). NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE87700918. (CONF-8508217—). 

From 6. Brazilian meeting on nuclear medicine; Sao Paulo, 
Brazil (15 Aug 1985). 


18756 (INIS-BR—570, pp 20) Bengal rose labelling with 
/sup 77/Br. Bastos, M.A.V. Enstituto de Engenharia Nucle- 
ar, Rio de Janeiro, Brazil). 1985. (In Portuguese). NTIS (US 
Sales Only), PC A03/MF A0Ol1. File Number DE87700918. 
(CONF-8508217—). 

From 6. Brazilian meeting on nuclear medicine; Sao Paulo, 
Brazil (15 Aug 1985). 


18757 (INIS-BR—570, pp 21) New production method 
for no carrier added /sup 201/Tl using IEN’s cyclotron in 
Rio de Janeiro/Brazil. Britto, J.L.Q. de; Braghirolli, A.M.S.; 
Silva, A.G. da. (Instituto de Engenharia Nuclear, Rio de Ja- 
neiro, Brazil). 1985. NTIS (US Sales Only), PC A03/MF 
A01. File Number DE87700918. (CONF-8508217—). 

From 6. Brazilian meeting on nuclear medicine; Sao Paulo, 
Brazil (15 Aug 1985). 


18758 (INIS-BR—570, pp 22) Stannous ascorbate prepa- 
ration, pertechnetate ion reducer used in labelling of 
sup(99m)Tc compounds. Barbosa, M.R.F.F. de; Almeida, 
M.A.T.M. de; Silva, C.P.G. da. (Instituto de Pesquisas En- 
ergeticas e Nucleares, Sao Paulo, Brazil). 1985. (In Portu- 
guese). NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE87700918. (CONF-8508217—). 

From 6. Brazilian meeting on nuclear medicine; Sao Paulo, 
Brazil (15 Aug 1985). 


18759 (INIS-BR—570, pp 23) Preparation of sup(99m) 
Te - sparagine - L-NH/sub 2/. Okada, H.; Pereira, N.P.S. 
de; Silva, C.P.G. da. (Instituto de Pesquisas Energeticas e 
Nucleares, Sao Paulo, Brazil). 1985. (In Portuguese). NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE87700918. (CONF-8508217—). 

From 6. Brazilian meeting on nuclear medicine; Sao Paulo, 
Brazil (15 Aug 1985). 


18760 (INIS-mf—10548, pp 15-26) Kinetics of reductive 
dehalogenation of bromobenzene derivatives. Mashirova, 
A.A.; Kaminskij, Yu.L.; Shestakov, A.D.; Kudelin, B.K. 
(Radievyj Inst., Leningrad, USSR). 1982. (In Russian). 
NTIS (US Sales Only), PC Al4/MF A0O1. File Number 
DE87780080. (CONF-8112124—Pt.2). 

From 2. Council for Mutual Economic Assistance (CMEA) 
member-countries s' ium; Lenin; , USSR (8 Dec 1981). 

The catiigtie teduetive ine of epneambie, p- 
bromobenzonitrile and p-bromobenzene with hydrogen was studied. 
The decrease of molar ratio bromoderivative/palladium catalyst is 
shown to change the reaction order from zero to the first. With the 
decrease of hydrogen pressure the reaction order transition zone 
shifts towards increased bromoderivative/catalyst ratio. Preliminary 
saturation of catalyst with hydrogen increases the starting rate of 
reaction, maximum rate being achieved at saturation during 5-15 
minutes. The catalytic reductive dehalogenation with tritium-con- 
taining hydrogen shows that the molar activity of the products cor- 
responds to that of the initial gas. Strong adsorption of initial bro- 
moderivatives on catalyst surface is a dominant factor in reaction 
mechanism. 8 refs.; 4 figs. 
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18761 (INIS-mf—10548, pp 45-51) Effects of solvents on 
radiochemical yield during catalytic hydrogena- 
tion and dehalogenation. Cherny, B.; Ganush, Ya. (Institut 
nuklearnoj biologii i radiokhimii ChSAN, Prague, Czecho- 
slovakia). 1982. (In Russian). NTIS (US Sales Only), PC 
Al4/MF AOl. File Number DE87780080. (CONF- 
8112124—Pt.2). 

From 2. Council for Mutual Economic Assistance (CMEA) 
member-countries symposium; Leningrad, USSR (8 Dec 1981). 

The investigation results of gaseous tritium incorporation 
into various solvents are presented. The presence of impurities in 
solvents has been shown to stimulate considerably the tritium incor- 
poration. A characteristic curve of tritium incorporation versus 
time was obtained. Practical recommendations based on the experi- 
mental results are given. 2 refs.; 1 fig.; 3 tabs. 


18762 (INIS-mf—10548, pp 52-58) Study of atomic triti- 
um/amino acids reaction mechanism. Nesmeyanov, An.N.; 
Filatov, Eh.S.; symonov, E.F.; Orlova, M.A. (Moskovskij 
Gosudarstvennyj Univ., USSR). 1982. (In Russian). NTIS 
(US Sales Only), PC Ai4/MF AOl. File Number 
DE87780080. (CONF-8112124—Pt.2). 

From 2. Council for Mutual Economic Assistance (CMEA) 
member-countries symposium; Leningrad, USSR (8 Dec 1981). 

The reactions of /sup 3/H-atoms with aminoacids are inves- 
tigated within 30-400 K and the low temperature limit of the reac- 
tion rate is established at T less or equal 60 K. Besides the H-ab- 
straction reaction the desamination reaction depending on the pH 
of aminoacid solution are noted. Probability of the abstraction reac- 
tion is confirmed by the MO-methods. The /sup 3/H-labelled bio- 
chemistry-active compounds for biochemical and medical applica- 
tions are obtained and purified by specific selective methods. 9 
refs.; 2 tabs. 


18763 (INIS-mf—10548, pp 76-85) Production of pro- 
teins labelled with iodine radioisotopes via electrochemical io- 
dination. Kulakov, V.N. (Nii po Biologicheskim Ispytan- 
iyam Khimicheskikh Soedinenij Minmedproma SSSR, Star- 
aya Kupavna Mosk. Obl., USSR). 1982. (in Russian). NTIS 
(US Sales Only), PC A1l4/MF AOl. File Number 
DE87780080. (CONF-8112124—Pt.2). 

From 2. Council for Mutual Economic Assistance (CMEA) 
member-countries symposium; Leningrad, USSR (8 Dec 1981). 

Results of investigation of the electrochemical proteins io- 
dination under potentiostatic conditions are considered. The effect 
of iodinations degree on the confformation and biological proper- 
ties of some radioiodinated enzymes, hormons, antibodies and albu- 
min are discussed. It was demonstrated that under the conditions of 
the suggested iodination method, mainly Tyr-residuies were sub- 
jected to the chemical modifications. The oxidation of labile func- 
tional groups (e.g., SH - groups) does not take place practically 
under optimal conditions of iodination process. 4 figs.; 2 tabs.; 14 
refs. 


18764 (INIS-mf—10548, pp 86-93) Preparation of sac- 
charides with high molar activity non-specifically labelled 
with carbon-14 with the use of photoautotrophic microorga- 
nisms. Doukha, J.; Kolina, J.; Shetlik, I.; Smazhik, M. (Ces- 
koslovenska Akademie Ved, Trebon. Mikrobiologicky 
Ustav; Ustav _ Vyzkum, Vyrobu a Vyuziti Radioisotopu, 
Prague, Czechoslovakia). 1982. (In Russian). NTIS (US 
Sales Only), PC A14/MF A0O1. File Number DE87780080. 
(CONF-8112124—Pt.2). 

From 2. Council for Mutual Economic Assistance (CMEA) 
member-countries symposium; Leningrad, USSR (8 Dec 1981). 

A method is described for the preparation of carbon-14 non- 
specifically labelled polysaccharides and monosaccharides, based on 
the use of a special strain of an autotrophic microorganism. The 
controlled cultivation process is performed in the atmosphere of ra- 
dioactive carbon dioxide as the sole donor. The chlorococcal algae 
Chlorella vulgaris, type Beijerinck, strain Doucha 1975/12 was 
used, granting optimum yields of radioactive saccharides. The cul- 
ture is first synchronized and then the content of non-radioactive 
saccharides is reduced. The cultivation process is controlled so as 
to avoid any dilution with non-radioactive carbon atoms. In the 
course of the short cultivation period, radioactive starch and free 
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saccharides are formed preferentially. The synthesis of proteins and 
nucleic acids is suppressed by the application of protein synthesis 
inhibitors. Methods used for the separation of saccharides fromthe 
biomass are described. The yield of labelled saccharose is higher 
than 10% and the yield of radioactive starch is higher than 50%, 
based on the radioactivity incorporated in the microorganisms. 4 
figs. 


18765 (INIS-mf—10548, pp 94-104) Synthesis of deoxyn- 
ucleosides of high molar activity with multiply tritium-la- 
belled heterocyclic and deoxyribose fragments. Yakovleva, 
L.A.; Kaminskij, Yu.L.; Kozyreva, O.1.; Sosnova, L.P. (Ra- 
dievyj Inst., Leningrad, USSR). 1982. (In Russian). NTIS 
S Sales Only), PC A1l4/MF AOl. File Number 
DE87780080. (CONF-8112124—Pt.2). 
From 2. Council for Mutual Economic Assistance (CMEA) 
member-countries symposium; Leningrad, USSR (8 Dec 1981). 
2'-Deoxy(2’-/sup 3/H)uridine and 2’-deoxy(2’, 5-/sup 3/ 
H)uridine of high molar activity were prepared by catalytic dehalo- 
genation of respective mono- and dibromoderivatives. (methyl, 2'-/ 
sup 3/H)Thymidine and 2’-deoxy (2,2’, 8-/sup 3/H)adenosine of 
high molar activity were prepared by enzymatic deoxyribosilation. 
The effect of high molar activity of the substrates on the reacton 
kinetics of enzymatic deoxyribosilation was studied. 4 figs.; 14 refs. 


18766 (INIS-mf—10548, pp 105-112) Use of enzymatic 
and chemical methods for preparation of carbon-14 labelled 
nucleosides, deoxynucleosides and their phosphates in serial 
production, Anikeev, N.M.; Zueva, E.V.; Ivanov, V.V.; Ku- 
dryavtseva, L.B.; Mishin, V. I.; Pikalev, A. G.; Titkova, E. G. 
(Gosudarstvennyj Inst. Prikladnoj Khimii, Lenin 
USSR). 1982. tin Russian). NTIS (US Sales Only), PC 
Al4/MF AOl. File Number DE87780080. (CONF- 
8112124—Pt.2). 

From 2. Council for Mutual Economic Assistance (CMEA) 
member-countries symposium; Lenin; USSR (8 Dec 1981). 

The enzymic and improved chemical methods for large ser- 
iale production of nucleosides, desoxynucleosides and their phos- 
phates are described. The comparative efficiency of the considered 
methods is evaluated. 3 tabs.; 7 refs. 


18767 (INIS-mf—10548, pp 121-136) New methods in- 
volving —_ synthesis for preparation of thymidine phos- 
phates labelled with radioactive isotopes. Needly, Z.; Ehkl, 
1 Filip, I. (Ustav pro Vyzkum, Vyrobu a Vyuziti Radioiso- 
topu, gue, Czechoslovakia). 1982. (In Russian). NTIS 

Sales Only), PC A14/MF AOl. File Number 
DE87780080. (CONF-8112124—Pt.2). 

From 2. Council for Mutual Economic Assistance (CMEA) 
member-countries symposium; Lenin; USSR (8 Dec 1981). 

The paper demonstrates the feasibility of labelled thymidine 
phosphates preparation by means of enzymic synthesis. The meth- 
ods of enzymic synthesis of thymidine phosphates ((TMP, dTDP, 
dTTP) labelled with carbon-14 or tritium are based on the use of 
selective catalytic properties of enzymes present in cell-free extracts 
of auxotrophic mutants of the bacterial strain Escherichia coli SPT. 
The enzymic synthesis of dMTP starts from labelled thymine. The 
source of deoxyribose is 2-deoxy-a-D-riboso-1 phosphate. ATP or 
some other 5’-triphosphates serve as the source of phosphate 
groups. 7 figs.; 9 refs. 


18768 (INIS-mf—10548, pp 137-140) Enzymic synthesis 
of nucleotides labelled with /sup 32/P. Forster, T.; Burshich, 
L. (Magyar Tudomanyos Akademia, Budapest. Izotopinte- 
zete). 1982. (In Russian). NTIS (US Sales Only), PC A14/ 
PL) A0l1. File Number DE87780080. (CONF-8112124— 
se) 

From 2. Council for Mutual Economic Assistance (CMEA) 
member-countries een Leningrad, USSR (8 Dec 1981). 

A method of enzymic synthesis of nucleotides labelled with 
/sup 33/P is described. A considerable decrease of inorganic phos- 
phate contaminations in the applied nucleotides of high specific ac- 
tivity has been achieved by means of enzymic purification using 
materials involved in ATP synthesis as well as glucose and hexo- 
kinase. This method permitted to simplify the preparation of nu- 
cleotides with 37 TBq/mmole specific activity and higher. 
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18769 (INIS-mf—10548, pp 141-151) a es 
of the preparation of nucleoside-5’-triphosphates labelled with 
. Voyakovskaya, E.E.; Zakharova, L.Yu.; 

Zueva, E.V.; Kulene, V.V.; Karpavichene, D.P.; Tsvetkov, 
V.S.; Titkova, E.G. Gosudarstvennyj Inst. Prikladnoj 
Khimii, Leningrad, USSR). 1982. (In Russian). NTIS (US 
Sales Only), PC A1l4/MF A0O1. File Number DE87780080. 
(CONF-8112124—Pt.2). 

From 2. Council for Mutual Economic Assistance (CMEA) 
member-countries symposium; Leningrad, USSR (8 Dec 1981). 

Investigation results of the enzyme synthesis of nucleoside- 
5’-triphosphates of adenine and guanine labelled with phosphorus- 
33 in a-and y-positions are presented. Reactions were catalyzed by 
enzymes of Escherichia coli. The optimal conditions for the 
enzyme reactions were determined. (/sup 33/P) Nucleoside-5’-tri- 
phosphates prepared by this means were purified by column ion-ex- 
change chromatography. 3 figs.; 3 tabs.; 9 refs. 


18770 (INIS-mf—10548, pp 152-161) Synthesis of triti- 
um-labelled polyribonucleotides. Gordeeva, L.S.; Cherny- 
sheva, L.F.; Kaminskij, Yu.L. (Radievyj Inst., Lenin 
USSR). 1982. (in Russian). NTIS (US Sales Only), PC 
Al4/MF AOl. File Number DE87780080. (CONF- 
8112124—Pt.2). 

From 2. Council for Mutual Economic Assistance (CMEA) 
member-countries symposium; Leningrad, USSR (8 Dec 1981). 

The synthesis of tritium-labelled polyribonucleotides from 
the corresponding ribonucleoside 5’-diphosphates is carried out in 
presence of polynucleotidephosphorilase from E.coli. The compari- 
son of polymerization reaction rates with labelled and unlabelled 
substrate is performed. The UV-spectral characteristics, molecular 
weight, molar activity and radiochemical purity for the synthetized 
labelled polyribonucleotides are given. 3 figs.; 13 refs. 


18771 (INIS-mf—10548, pp 162-169) Synthesis of triti- 
um-labelledpolydesoxynucleotides. Starostina, V.K.; Gor- 
deeva, L.S.; Komor, G.E.; Akishev, A.G.; Chernysheva, 
L.F.; Zagrebel’nyj, S.N.; Kaminskij, Yu.L. (SKTBbiologi- 
cheski aktivnykh veshchestv, Novosibirsk, USSR; Radievyj 
Inst., Leningrad, USSR). 1982. (In Russian). NTIS (US 
Sales Only), PC Al4/MF AO1. File Number DE87780080. 
(CONF-8112124—Pt.2). 

From 2. Council for Mutual Economic Assistance (CMEA) 
member-countries symposium; Leningrad, USSR (8 Dec 1981). 

A general method for tritium-labelled polydesoxynucleotides 
preparation is described. This method is based on the use of la- 
belled desoxynucleotidetriphosphates and immobilized desoxynu- 
cleotidiltransferase isolated from calf thymus gland. The effects of 
enzyme, oliginucleotide initiator and substrate concentrations on 
polydesoxynucleotides kinetics synthesis were investigated. The 
UV-spectral characteristics, molecular weight, molar activity and 
radiochemical purity of the synthetyzed tritium-labelled polydesox- 
ynucleotides have been determined. 5 figs.; 5 refs. 


18772 (INIS-mf—10548, pp 181-185) Verification of trit- 
ium gas purity by means of low-temperature gas chromatogra- 
phy. Khejze, K.-Kh.; Mittag, E. (Zentralinstitut fuer Kern- 
forschung, Rossendorf bei Dresden, German Ee 
Republic). 1982. (In Russian). NTIS (US Sales Only), PC 
Al4/MF AO0l. File Number DE87780080. (CONF- 
8112124—Pt.2). 

From 2. Council for Mutual Economic Assistance (CMEA) 
member-countries symposium; Leningrad, USSR (8 Dec 1981). 

A gas chromatography method has been developed for 
quantitative determination of hydrogen isotopes and their com- 
pounds by means of gas chromatography on aluminium oxide at 
temperatures below -150 grad.C. For the separation process a modi- 
fied gas chromatograph of CHROMATRON 18.3 type has been 
used with a specially made low temperature (-100 grad.C. - 180 
grad.C.) thermostat. The modified device can be applied for pre- 
parative separations also, e.g. for tritium recuperation from mix- 
tures with hydrogen. 6 refs. 
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18773 (INIS-mf—10548, pp 186-196) Nature of labelled 

distribution through the thickness of paper chro- 
matograms. Kudelin, B.K.; Kaminskij, Yu.L. (Radievyj Inst., 
Leningrad, USSR). 1982. (In Russian). NTIS (US Sales 
Only), PC A1l4/MF A0Ol. File Number DE87780080. 
(CONF-8112124—Pt.2). 

From 2. Council for Mutual Economic Assistance (CMEA) 
member-countries symposium; Leningrad, USSR (8 Dec 1981). 

The distribution of labelled compounds through the thick- 
ness of paper chromatograms at all stages of chromatography proc- 
ess was investigated by means of autoradiography, longitudinal sec- 
tioning and bilateral counting of radiochromatograms by "dry scin- 
tillation technique”. It is shown that asymmetric distribution ob- 
served in the starting spot disappears gradually with moving zone 
during chromatographic process and may appear again with chro- 
matogram drying. 6 figs.; 14 refs. 


18774 (INIS-mf—10548, pp 234-242) Application of a 
high-pressure liquid chromatograph for separation and identi- 
fication of radioactive labelled compounds. Golik, J.; Sigler- 
ova, V.; Benesh, J. (Institut yadernoj biologii i radiokhimii 
ChSAN, Prague, Czechoclovakia). 1982. (In Russian). NTIS 
(US Sales Only), PC Ail4/MF AOl. File Number 
DE87780080. (CONF-8112124—Pt.2). 

From 2. Council for Mutual Economic Assistance (CMEA) 
member-countries symposium; Leningrad, USSR (8 Dec 1981). 

A liquid chromatograph was constructed in the Institute of 
Nuclear Biology and Radiochemistry Czech. Acad. Sci. from com- 
ponents and parts of Czechoslovak production. It is used for sepa- 
ration of radioactive labelled compounds. The conditions have been 
determined for separation of tritium-labelled derivatives of rifampi- 
cin. A method has been developed also for separation of iodine de- 
rivatives of estradiol. Individual iodine derivatives were identified. 
Subsequently, the iodination of estradiol was carried out with carri- 
er-free Na/sup 125/I and individual /sup 125/I derivatives were 
separated from reaction mixture by HPLC; for this purpose the in- 
strument was supplemented with a flow cell for the detection of / 
sup 125/1. 5 figs. 


18775 (INIS-mf—10548, pp 243-254) Application of 
ligand-exchange chromatography for purification and identifi- 
cation of amino acids labelled with tritium. Petrenik, O.V.; 
Penkina, V.I.; Zolotarev, Yu.A.; Myasoedov, N.F. (AN 
SSSR, Moscow. Inst. Molekulyarnoj Genetiki). 1982. (In 
Russian). NTIS (US Sales Only), PC Al4/MF AOl. File 
Number DE87780080. (CONF-8112124—Pt.2). 

From 2. Council for Mutual Economic Assistance (CMEA) 
member-countries symposium; Leningrad, USSR (8 Dec 1981). 

Ligand-exchange chromatography on carboxy] resins saturat- 
ed with copper and nickel ions has been proposed for the purifica- 
tion of tritium-labelled L, D-amino acids. The use of water-ammo- 
nia or pyridine solutions yields preparative amounts of L, D a- 
amino acids with a radiochemical purity of more than 95%. 
Ligand-exchange chromatography is a convenient and rapid analyt- 
ical method for assessing the optical and radiochemical purity of la- 
belled compounds. The proposed micro-column method is highly 
sensitive and requires only a few nanomoles of the substance for 
analysis. 3 figs.; 5 tabs.; 3 refs. 


18776 (INIS-mf—10548, pp 255-265) Use of Sephadex 
G-10 for desalting and purification of tritium-labelled bases 
and nucleosides of the pyrimidine series. Yakovleva, L.A.; 
Kaminskij, Yu.L.; Sosnova, L.P.; Nagorskij, A.I. (Radievyj 
Inst., Leningrad, USSR). 1982. (In Russian). NTIS (US 
Sales Only), PC Al4/MF A0O1. File Number DE87780080. 
(CONF-8112124—Pt.2). 

From 2. Council for Mutual Economic Assistance (CMEA) 
member-countries symposium; Leningrad, USSR (8 Dec 1981). 

The distribution coefficients for more than 30 pyrimidine 
bases and nucleosides, as well as some inorganic salts, were deter- 
mined using column chromatography on Sephadex G-10 and water 
elution. The applicability of this method for simultaneous purifica- 


tion and desalting of labelled compounds of pyrimidine series has 
been demonstrated. 4 figs.; 2 tabs.; 9 refs. 


18777 (INIS-mf—10548, pp 271-280) Use of activated 
‘Carboraffin’ charcoal in the isolation processes for tritium-la- 
belled components of nucleic acids. Ivanova, I.F.; Kaminskij, 
Yu.L.; Kudelin, B.K. (Radievyj Inst., Leningrad, USSR). 
1982. (In Russian). NTIS (US Sales Only), PC Al4/MF 
A01. File Number DE87780080. (CONF-8112124—Pt.2). 

From 2. Council for Mutual Economic Assistance (CMEA) 
member-countries symposium; Leningrad, USSR (8 Dec 1981). 

A method has been suggested for "Carboraffin” charcoal 
treatment with tempering followed by washing. The method allows 
to obtain quickly a sorbent suitable for isolation of labelled nucleic 
acids components from their salt eluates. The sorption isotherms of 
some nucleosides and nucleotides were investigated. Yield of la- 
belled compounds after desalting was 50-90% according to the 
nature of compound absorbed. 4 figs.; 12 refs. 


18778 (INIS-mf—10548, pp 281-292) Requirements for 
quality of carrier-free ae 125/1 solutions and their qual- 
ee ea for production of radionuclide la- 

ed proteins. Shmidt, Kh.Eh.; Belke, L.; Gertsmann, Kh. 
aes der Wissenschaften der DDR, Berlin-Buch. Zen- 
tralinstitut fuer Isotopen- und Strahlenforschung). 1982. (In 
Russian). NTIS (US Sales Only), PC Al4/ME- A01. File 
Number DE87780080. (CONF-8112124—Pt.2). 

From 2. Council for Mutual Economic Assistance (CMEA) 
member-countries symposium; Leningrad, USSR (8 Dec 1981). 

A quality control system has been developed and experimen- 
tally approbated for production of Na/sup 125/1 solution applied 
for proteins labelling. The system includes: 1) verification of radio- 
active isotope concentration; 2) pH measurements; 3) specific activi- 
ty determination; 4) determination of parasitic reducers content; 5) 
checking of applicability to the enzymatic radioiodination. A set of 
reference parameters has been suggested to which the solution 
should suffice to be effective in clinical chemistry applications. 7 
figs. 


18779 (INIS-mf—10548, pp 293-299) Spectrophotometric 
determination of sugars labelled with /sup 14/C. Vatsikova, 
A.; Kralikova, M.; Vyskochilova, Z. (Ustav pro Vyzkum, 
Vyrobu a Vyuziti Radioisotopu, Prague, Czechoslovakia). 
1982. (in Russian). NTIS (US Sales Only), PC Al4/MF 
A01. File Number DE87780080. (CONF-8112124—?t.2). 

From 2. Council for Mutual Economic Assistance (CMEA) 
member-countries symposium; Leningrad, USSR (8 Dec 1981). 

Comparative analysis of methods for determination of micro- 
gram amounts of /sup 14/C-labelled sugars has been carried out. 
The ferricyanide and Shomodyi-Nelson methods were approbated 
in experimental study. The relative error of the ferricyanide method 
was found to be smaller than that of the Shomodyi-Nelson method. 
Thus the ferricyanide method was used for obtaining calibration 
curves for 15 sugars. The accuracy for sugar amounts higher than 3 
pg/10 ml was better than +, - 5%. 2 figs.; 3 tabs.; 5 refs. 


(INIS-mf—10548, pp 27-34) Effects of heterogene- 
ous metallic catalysts on radiochemical behaviour of hydro- 
genation and dehalogenation by gaseous tritium. Ganush, Ya.; 
Cherny, B. (Institut nuklearnoj biologii i radiokhimii 
ChSAN, Prague, Czechoslovakia). 1982. (In Russian). NTIS 
(Us Sales Only), PC Al14/MF A0Ol. File Number 
DE87780080. (CONF-8112124—Pt.2). 

From 2. Council for Mutual Economic Assistance (CMEA) 
member-countries symposium; Leningrad, USSR (8 Dec 1981). 

Hydrogen (tritium) sorption on metallic catalysts (Pd, Pt, 
Pd/BaSO/sub 4/) has been studied as well as Pd sup 3/H hydro- 
gen Pd /sup 1/H exchange reaction rate and effects of the catalysts 
amount on tritium incorporation into dioxane, tetrahydrofurane, 
ethylacetate and dimethylacetamide. In the process of catalytic re- 
duction by gaseous tritium the catalyst has been proven to serve 
not only as the reaction center but also as a source of increased ra- 
dioactivity losses from the reaction medium due to tritium sorption, 
hydrogen involved into exchange reaction with tritium and release 
of tritiated water from the catalyst during substrate reduction. 1 
ref.; 3 tabs. 





18781 \cades ieee pp 35-44) Investigation of het- 
erogeneous catalytic isotopic exchange between tritium and 
lipids. Shevchenko, V.P.; Pota en aie aa V.; Myasoedov, N.F. 
AN SSSR, Moscow. Inst olekulyarnoj Genetiki). 1982. 
Russian). NTIS (US Sales Only), PC A1l4/MF A01. File 
Number DE87780080. (CONF-8112124—Pt.2). 
From 2. Council for Mutual Economic Assistance (CMEA) 
— 8 Leningrad, USSR (8 Dec 1981 
prone ge premer doeee compounds ae sane sci- 
cstthe aah quails stn. This is a study of some physico- 
chemical characteristics of radioactive labelling through heteroge- 
neous catalytic isotopic exchange between lipids and gaseous triti- 
um in solution: the effects of pressure, catalyst, solvent, etc. The 
effectiveness of catalysts was estimated as the ratio of the radioac- 
tivity of methyl stearate to the percentage <f methyl stearate in 
methyl! oleate after hydrogenation of the latter under the same ex- 
perimental conditions. We used 5% PdO/AL/sub 2/O/sub 3/, 5% 
Pd/BaSO/sub 4/ and Lindlar catalyst. Low tritium pressure in the 
case of the first two catalysts was shown to result in biologically 
active compounds with a higher molar activity than in the case of 
Lindlar catalyst. It proved most expedient to carry out isotopic ex- 
change with gaseous tritium under a pressure of 133 gPa with 
dioxan, chloroform or a chloroform-methanol mixture used as sol- 
vents. In some cases it was possible to use copper or nickel cata- 
lysts and their alloys. Selective tritium labelling was used to obtain 
labelled methyl ester 15-fluorine-15-deoxy-prostaglandin E/sub 1/ 
and bombicol. 7 refs.; 2 figs.; 4 tabs. 


18782 (INIS-mf—10548, pp 66-75) Solvolysis of some al- 
iphatic and heterocyclic isothiourea as a method of labelled 
compounds synthesis. Fedoseev, V.M.; Golubev, A.A.; Man- 
drugin, A.A.; Semenenko, M.N.; Tkachenko, S.E.; Tolstoj, 
D.D.; Churilin, V.S. (Moskovskij Gosudarstvennyj Univ., 
USSR). 1982. (in Russian). NTIS (US Sales Only), PC 
Al4/MF AOl. File Number DE87780080. (CONF- 
8112124—Pt.2). 

From 2. Council for Mutual Economic Assistance (CMEA) 


member-countries sym am Leia USSR (8 Dec 1981). 
It was shown in chain of consecutive-parallel reactions 


of 2-bromo-3-aminopropionic acid with thiourea takes place the for- 
mation of hydrobromide S-(2-amino-l-carboxy) isothiourea, 2- 
amino-5-carboxy-2-thiasoline, mono- and dihydrobromides of 2- 
amino-4-0xo-5-aminomethyl-2-thiasoline. Methods of preparation 
with a good yield have been developed for compounds labelled by 
/sup 35/S or /sup 14/C. It was experimentally confirmed that S-(1- 
carboxyalkyl) isothiourea reversibly converts into corresponding 2- 
amino-4-0xo-2-thiasoline. It was shown that 2-amino-4-oxo-2-thiaso- 
line can be labelled due to interaction with thiourea labelled with / 
sup 35/S or /sup 14/C. The kinetics and mechanism of investigated 
reactions are discussed. 1 fig.; 1 tab.; 6 refs. 


18783 (INIS-mf—10548, pp 224-233) —— of high 
pressure liquid chromatography for and analysis of 
organic compensa Webdked Gtth fat 10/0 ond /eep 3/14. 
Svoboda, V.; Klejnmann, I.; Vavra, S.; Vochkova, Ya.; 
Goshpes, M.; Mudra, K. (Ustav pro Vyzkum, Vyrobu a 
Vyuziti Radioisotopu, Prague, Czechoslovakia). 1982. (In 
Russian). NTIS (US Sales Only), PC Al4/MF AO1. File 
Number DE87780080. (CONF-8112124—Pt.2). 

From 2. Council for Mutual Economic Assistance (CMEA) 
member-countries s Lenin USSR (8 Dec 1981 

Comparstive easly of oe ould ne 
methods is presented. The method of high pressure liquid chroma- 
tography has been shown to be the most preferable as having both 
the best reproductivity in radioactivity measurements and the high- 
est speed and selectibility and also providing the continuous meas- 
uring of specific activity. Besides that the method can be easily 
automated and computerized, thereby the analysis of especially 
complicated mixtures being feasible. 10 refs. 


eee eae payer yeep organic 
annie, The 2. Proceedings of 2 CMEA member-coun- 
tries symposium. (Sovet Ehkonomicheskoj Vzaimopomosh- 
chi, Moscow (USSR). Postoyannaya Komissiya ab, 
Ispol’zovaniyu Atomnoj Ehnergii v Mirnykh Tsely: 
1982. . (In neeay (CONF-8112124— Pt. 2). NTIS (US 
Sales y), PC A14/MF AO1. File Number DE87780080. 
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From 2. Council for Mutual Economic Assistance (CMEA) 


member-countries symposium; Leningrad, USSR (8 Dec 1981). 
Individual papers were indexed separately. 


18785 (LA—10909-MS) Determination of deuterated 
methanes for use as atmospheric tracers. Alei, M.; Cappi 
J.H.; Fowler, M.M.; Frank, D.J.; Goldblatt,” M.; "Gu 
PR; Mason, A:S.; Mills, T.R.; Mroz, E.J.; Norris, Tk. 
(Los Alamos National Lab., NM (USA)). Feb 1987. Con- 
tract W-7405-ENG-36. 15p. NTIS, PC A02/MF A01; GPO 
Dep. File Number DE87004773. 

The deuterated methanes, *CD, and ™CD,, are useful as 
tracers for long-range (>500-km) atmospheric transport. They are 
easily synthesized and released. Sampling is accomplished by col- 
lecting about 330 1 of air and chromatographically separating the 
methane fraction, which is then analyzed by mass spectrometry for 
the *CD,/"CH, and ™CD,/"CH, ratios. Detection limits in air 
are about 7 x 10-* STP mol m~* for CD, and 2 x 10-* STP mol 
m~* for 1#CD,. 11 refs., 5 figs. 


(RCM—00286) Chemical behaviour of Pu and Am: 


carbonate complexa- 
and speciation. Kim, 
Magirius, S.; Stumpe, R.; Rahner, C; Stoewer, W. (Tech- 
nische Univ. Muenchen, Garching (Germany, F.R.). Inst. 
fuer Radiochemie). Jan 1986. 120p. (in German). NTIS (US 
Sales Only), PC A06/MF AO1. File Number DE87750870. 
The chemical behaviour of transuranic elements (Pu and 
Am) has been investigated in saline solution of different NaCl con- 
centrations in the near neutral pH range. Important reactions con- 
sidered are hydrolysis, carbonate complexation, redox reaction, 
alpha-radiolysis, colloid generation and humate complexation. Hy- 
drolysis reactions are studied for Pu(VI) in 3.6 M NaCl and for 
Am(III) in 0.1 M and 0.6 M NaC! solution, whereas carbonate 
complexation of Pu(IV) and Am(III) is investigated in HCO/sub 
3//sup -//CO/sub 3//sup 2-/ solution of varying pH. Conse- 
quences of alpha-radiolysis in NaCl solution are thoroughly ana- 
lysed as for the Eh change due to Cl/sup -/ oxidation and the oxi- 
dation of Pu(IV) and Am(III). In groundwaters colloid generation 
of Am(IID), particularly pseudocolloids, is characterized and corre- 
lated with the concentration of humic substances. Humate complex- 
ation under discussion deals mainly with the stabilization of 
Am(III) in a given groundwater through its colloid generation. 


18787 Evidence for a rotational rainbow in inelastic hot 
atom experiments?. Bowman, J.M.; Gazdy, B. (Department 
of Chemistry, Emory University, Atlanta, Georgia 30322). 
rd of Chemical Physics; 86: No. 5, 3046-3046(1 Mar 
1987). 

The rotational population of carbon dioxide,after collision 
with translationally hot hydrogen atoms has been reported 
recently(ref.1). It is contended that the population distribution can 
be explained by a rotational rainbow mechanism for the rotational 
excitation.(AIP) :m 


4008 Combustion, Pyrolysis, And High-temperature 
Chemistry 


= ALSO TO CITATION(S) 17709, 17741, 17830, 17839, 17959, 18447, 
19014 


18788 (TKK-KO/ET—13) Atomisation of heavy fuel oils 
brn a swirl pressure jet atomiser. Paloposki, T.; Fagerholm, 

N.-E. (Helsinki Univ. of Technology, Otaniemi (Finland). 
Inst. of Energy Engi PCs 1986. 100p. (In Finnish). 
NTIS (U S Sales » PC AO5/MF AOl. File Number 
DESTISLIOT. 

The objective of this research project was to study the ef- 
fects of injection pressure, oil preheat temperature and oil chemical 
composition on the droplet size distribution from a swirl pressure 
jet atomiser. The droplet size distribution from an atomiser is of sig- 
nificant importance in the combustion of heavy fuel oils and it has 
especially been found that the droplets should be small in order to 
prevent the emission of large, unburned oil-coke particles (cenos- 
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pheres). An experimental test program on atomisation was carried 
out with two different heavy fuel oils. The Ramsbottom carbon res- 
idue of fuel oil 1 was 10%, whereas that of fuel oil 2 was 14.4%. 
However, both oils had similar viscosities (180 cSt at 50 deg C) and 
other physical properties. All the tests were carried out with a 
Monarch swirl pressure jet atomiser having a cone angle of 60 deg 
C and a nominal capacity of 5.5 USgal/h (20.8 1/h). The injection 
pressure was varied between 20 and 40 bar and the oil preheat tem- 
perature between 90 and 160 deg C corresponding to kinematic vis- 
cosities between 35 and 5 cSt. The droplet size distributions were 
measured by the nitrogen freezing technique, i.e. the spray was in- 
jected into a chamber cooled with liquid nitrogen and a sample of 
frozen droplets was extracted and photographed under a micro- 
scope. In the first experiments, the sizes of the droplets were meas- 
ured manually from the photographs. Later a semi-automatic proce- 
dure involving the use of a microcomputer and a digitizer was de- 
veloped. The results show that the droplet size distribution can be 
approximated reasonably well with a square-root normal distribu- 
tion function and that the droplet mean size is a decreasing function 
both of the oil preheat temperature and of the injection pressure, all 
of which is in accordance with the results of previous investigators. 
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REFER ALSO TO CITATION(S) 18259, 19860 


18789 (ETN—7-98577) Activities report of the Laborato- 
ry of Mechanics and Energy Studies. Annual report, 1985. 
(Ecole Nationale Superieure de Techniques Avancees, 75 - 
Paris (France)). 1985. 50p. (In French). NTIS, PC A03/MF 
A0l. 

Original contains color illustrations. 

Research in combustion analysis, fluid mechanics, ship 
design, servomechanisms, numerical analysis, structural analysis, 
composite materials, and material tests is summarized. 


18790 (ORNL/M—287) Program and abstracts of fifth 
international symposium on gaseous dielectrics. (Oak Ridge 
National Lab., TN (USA); USDOE, Washington, DC; Elec- 
tric Power Research Inst., Palo Alto, CA (USA)). 1987. 
Contract AC05-840R21400. 108p. NTIS, PC A06/MF A0O1; 
1; GPO Dep. File Number DE87005376. 

Abstracts are compiled from papers that were accepted for 
this symposium on gaseous dielectrics. 


18791 (SAND—86-1739C) Identification of material con- 
stants for a composite shell structure. Carne, T.G.; Martinez, 
D.R. (Sandia National Labs., Albuquerque, NM (USA)). 
Jan 1987. Contract AC04-76DP00789. 12p. (CONF- 
870446—3). NTIS, PC A02/MF A0l1; 1; GPO Dep. File 
Number DE87004524. 

From 5. international modal analysis conference; London, 
UK (6 Apr 1987). 

A finite element model of a composite shell was created. 
The model includes uncertain orthotropic elastic constants. To 
identify these constants, a modal survey was performed on an 
actual shell. The resulting modal data along with the finite element 
model of the shell were used in a Bayes estimation algorithm. 
Values of the elastic constants were estimated which minimized the 
differences between the test results and the finite element predic- 
tions. The estimation procedure employed the concept of successive 
linearization to obtain an approximate solution to the original non- 
linear estimation problem. 


18792 (SAND—86-2156C) Miulti-point transient modal 
testing. Lauffer, J.P.; Tucker, M.D.; Smallwood, D.O. 
(Sandia National Labs., Albuquerque, NM (USA)). 1987. 
Contract AC04-76DP00789. 20p. (CONF-870446—2). 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87003880. 

From 5. international modal analysis conference; London, 
UK (6 Apr 1987). 

Recent advances in modal testing have made possible the 
measurement of frequency response functions using multiple uncor- 
related random signals. This paper extends these concepts to multi- 
ple input transient testing. The theory of multiple input testing is 
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first extended to allow the use of deterministic inputs, and the con- 
ditions for the existence of a solution are examined. It is then 
shown that the addition of random delays to the inputs will satisfy 
the conditions for a solution. The technique is then evaluated in an 
experiment to show the method is a viable experimental technique. 


4202 Facilities And Equipment 


REFER ALSO TO CITATION(S) 17851, 17858, 17928, 18505 


18793 (AD-A—174794/8/XAB) Development of electron- 
ic control of a gravity gradiometer. Final 
report, 4 October 1985-4 August 1986 on Phase 2. Paik, H.J. 
(Maryland Univ., College Park (USA). Dept. of Physics and 
Astronomy). Nov 1986. 30p. NTIS, PC A03/MF A01. 

See also Rept. nos. ETL-0397, AD-A160 641 and ETL-0398, 
AD-A160 691. 

The design and assembly of the breadboard feedback circuit 
for the new NASA superconducting gravity gradiometer is com- 
pleted. The circuit applies three kinds of feedbacks to the gradiom- 
eter instrument: (1) high frequency rejection, (2) cold camping, and 
(3) force rebalance. The primary purpose of these feedbacks is to 
increase the dynamic range of the instrument. The circuit was 
tested at room temperature and is awaiting a test in connection 
with the actual gradiometer. , 


18794 (AD-A—174910/0/XAB) System for investigating 
superconducting films with surface-acoustic waves down to 4.5 
mK and up to 4 Ghz. Final scientific report, 15 July 1984-14 
July 1985. Levy, M. (Wisconsin Univ., Milwaukee (USA). 
Dept. of Physics). 14 Jul 1985. 5p. NTIS, PC A02/MF AO1. 

A system for investigating superconducting films with sur- 
face-acoustic waves down to 4.3 mK up to frequencies of 4 GHz 
and up to magnetic fields of 95 kG was ordered, received, and as- 
sembled. A dilution refrigerator was installed in a new laboratory. 
It was tested in place down to 4.3 mK. The refrigerator has a top 
loading probe with four interchangeable slugs that can be used for 
different mK temperature experiments. Each slug has 13 electrical 
leads that can be connected at mK temperatures. A superconduct- 
ing magnet has been obtained which has been tested up to 95 kG in 
conjunction with a helium lambda tip. All the parts for an automat- 
ic ultrasonic attenuation and velocity system in the frequency range 
of 10 MHz were ordered and assembled. Parts for the submicron 
photolithography subsystem required to reproduce masks with 
linewidths of 0.3 u that will be used for making interdigital elec- 
trodes which will act as transducers to launch surface acoustic 
waves in the GHz range have been received and assembled. 


18795 (ANL-CT—80-3-Add.7) DOE/ANL/HTRI [Heat 
Transfer Research, Inc.] Heat Exchanger Tube Vibration 
Data Bank (Addendum 7). Halle, H.; Chenoweth, J.M.; 
Wambsganss, M.W. ey, oe National Lab., IL (USA)). 
Jan 1987. Contract W-31109-ENG-38. 45p. NTIS, PC A03/ 
MF AO1; 1; GPO Dep. File Number DE87006195. 

This seventh addendum to the DOE/ANL/HTRI Heat Ex- 
changer Tube Vibration Data Bank presents seven new case histo- 
ries of field experiences. The data bank was established in 1980 to 
accumulate comprehensive case histories on heat exchangers that 
have experienced tube-vibration problems and on units that have 
been trouble-free, and to render this information available for eval- 
uation, improvement, and development of vibration-prediction 
methods and design guidelines. 


18796 (ANL-HEP-CP—86-115) Decoupled control tech- 
niques for dual flying capacitor bridge power supplies of large 
superconductive magnets. Ehsani, M.; Hozhabri, A.; Kustom, 
R.L. (Texas A and M Univ., College Station (USA). Power 
Electronics Lab.; Argonne National Lab., IL (USA)). 1986. 
Contract W-31109-ENG-38. 4p. (CONF-860914—30). 
NTIS, PC A02/MF A0Ol; 2; GPO Dep. File Number 
DE87004510. 

From Applied superconductivity conference (ASC '86); Bal- 
timore, MD, USA (28 Sep 1986). 

The dual flying capacitor (DFC) was developed in 1976 as a 
method of supplying efficient bilateral power to large superconduc- 





2611 / ERA-12/9 


tive magnets. This power supply concept uses a second supercon- 
ductive coil for energy storage. Large reversible power demands of 
the load magnet are met by energy exchange between the storage 
and load coils, through the DFC bridge. This paper will show that 
the DFC circuit can be decomposed into two elementary single 
flying capacitor (SLC) circuits which can be controlled independ- 
ently. The discovery of this decoupled control concept is the origin 
of several new control strategies which significantly improve the 
performance of DFC power supplies. Microcomputer controllers 
containing the decoupled control algorithm were tested on a DFC 
system simulator. The results show that time optimal load coil cur- 
rent and voltage control is now achievable by a robust bang-bang 
control technique. Furthermore, load coil current ripple and volt- 
age spectrum can be independently controlled, while following an 
arbitrary reference signal. The DFC bridge, with the decoupled 
controllers, is a high performance power supply candidate for su- 
perconductive magnets of fusion reactors, particle accelerators and 
other systems. 


18797 (BDX—613-3663) Robotic assembly and testing of 
rotary solenoids: Final report. Lembke, J.R. (Allied Corp., 
Kansas City, MO (USA). Bendix Kansas City Div.). Feb 
1987. Contract AC04-76DP00613. 39p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE87006200. 

Robotic automation of rotary solenoid assembly and testing 
operations was investigated. A robot was used to evaluate the auto- 
mation of solenoid torque measurements. A measurement arrange- 
ment was devised in which the robot connects the solenoid shaft to 
a torque sensor, rotates the solenoid housing, and correlates rota- 
tional data with digitized torque readings. Results are typically in 
good agreement with those from the manually operated universal 
tension tester. Stack assembly of the rotary solenoid was attempted 
using another robot. Starting with parts in a component tray, the 
robot assembles the solenoid vertically in a precision cavity and in- 
stalls retaining rings on the shaft. Special tooling and a remote 
center compliance device in the robot wrist have enabled the proto- 
type assembly process to be largely successful, in spite of extremely 
small clearances between mating parts. 


18798 ee ee FB-T—86-084) Helium liquefaction with 
cryorefrigerators. Final report. Forth, H.-J. (Bundesminister- 
ium fuer Forschung und Technologie, Bonn (Germany, 
F.R.); Leybold-Heraeus G.m.b.H. und Co. K.G., Koeln 
(Germany, raat Dec 1986. 52p. (In German). NTIS (US 
Sales Only), PC A04/MF A0O1. File Number DE87751366. 

A two-stage Gifford-McMahon refrigerator with series-con- 
nected Joule-Thomson stage has been extended to a small helium 
liquefier. Two different designs of this compact plant, automatically 
working and meant for laboratory applications, are described. In 
the first design helium is liquefied within the J.-T. cycle directly 
after the J.-T. valve into a 3 ltr tank. This amount of LHe is used 
for cooling indirectly an externally accible sample chamber. Two 
ways are open for this: either by using a helium contact gas or by 
means of liquid helium being condensed from an external helium 
gas source. In the second design the LHe tank is not incorporated 
in the J.-T. cycle but thermally contacted to the J.-T. stage of the 
refrigerator. The helium gas from an external gas source is then 
condensed into the 2 ltr tank. By way of a top-loading sample tube 
the LHe is accessible. The refrigerating capacity of both devices is 
approx. 2 W at 4,5 K. - Further sections describe cleaning proce- 
dures for helium gas to be condensed into the tanks and the pro- 
duction of temperatures below 4,2 K in the helium bath. With 14 
refs., 19 figs. 


(CONF-870135—2) Evaluation of protective gar- 


ag oe J.D. (Oak Ridge National Lab., TN (USA); 
Pennsy vania State Univ., University Park (USA); Tennes- 
see Univ., Knoxville (U; SA); Jefferson County High School, 
Talbott, TN (USA)). 1987. Contract AC05-840R21400. 26p. 


NTIS, PC A03/MF A0Ol; 1; GPO Dep. File Number 
DE87005687. 

From 2. international performance of protective clothing 
8 um; Tampa, FL, USA (18 Jan 198 
ype sonnel eations of fight ies tone of glove by eleven 
petroleum coal and shale oil hydrocarbon liquids were measured 
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over 24 hours. Two measurement techniques involving photoioniza- 
tion of vapors and room temperature phosphorescence from polyn- 
uclear aromatic compounds were used to measure breakthrough 
times by volatile and low-volatility constituents, respectively. There 
were serious drawbacks to the general use of these techniques for 

ing steady-state rates of permeation. The lighter, smaller mo- 
lecular-size constituents permeated faster than the larger, multir- 
inged aromatic constituents. For the light hydrocarbon fuels, espe- 
cially gasoline, there was preferential permeation by benzene and 
toluene. Nitrile was severely corroded after extended exposure to 
hydroxybenzene-containing coal-derived liquids. A general ranking, 
from worst to best, of the protection afforded by the different 
gloves was latex << neoprene < butyl rubber, PVC < nitrile < 
Viton, Tyvek/Saranex 23, PVA. No breakthroughs within 24 hours 
were observed with the latter three glove materials. 20 refs., 6 figs., 
2 tabs. 


seven-degrees-of- telerobot space manipulation. 
Kuban, D.P.; Hamel, WR. (Oak Ridge National Leb. ™ 
(USA)). 1987. Contract AC05-840R21400. 18p. NTIS, PC 
A02/MF A01; 1; GPO Dep. File Number DES7004616, 

From 10. American Astronautical Society annual guidance 
and control conference; Keystone, CO, USA (31 Jan 1987). 

The Space Station Program marks a new era in space explo- 
ration and habitation. To meet the challenges of this new era, more 
extensive use of remote manipulation and robotics is expected. This 
paper describes a new space telerobot concept which addresses 
both teleoperations and robotics needs of future space programs, 
while merging the desirable characteristics of both technologies. 
This new concept is based on knowledge and experience gained 
from manipulator systems developed to meet the needs of remote 
nuclear applications. It merges desirable characteristics of teleoper- 
ation and robotic technologies. Presented here are design goals for 
the telerobot, a description of the mechanical and control abilities, 
and applications for earth and space. The concept incorporates me- 
chanical traction drives, redundant kinematics, and modular arm su- 
belements to provide a backlash-free manipulator capable of obsta- 
cle avoidance. Further development of this telerobot is in progress 
at the Oak Ridge National Laboratory. 


18800 (CONF-870147—1) «apres of a traction-drive 
freedom 


(CONF-870301—1) Real-time expert system for 
the control of autonomous robot navigation in the presence of 
moving obstacles. deSaussure, G.; Kammer, D.W.; Weisbin, 
C.R. (Oak Ridge National Lab., TN (USA); Albion Coll., 
MI (USA)). 1987. Contract AC05-840R21400. 18p. NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE87002167. 

From International topical meeting on remote systems and 
robotics in hostile environments; Pasco, WA, USA (29 Mar 1987). 

The use of an expert system for the control of an autono- 
mous robot presents several attractive features: the explicitness and 
homogeneity of the knowledge representation facilitates explana- 
tion, verification and modification of the rules which determine the 
robot's behavior, and the domain of competence can be incremen- 
tally extended. However, real-time operation poses a number of 
challenges due to the dynamic nature of the data and the time con- 
straints of dealing with a large database. An implementation is dis- 
cussed where a large commercial real-time expert system originally 
designed for industrial process di ics was adapted to the con- 
trol of an autonomous mobile robot for planning, monitoring, and 
diagnosis of unexpected occurrences during a navigation task. Con- 
trol has been successfully implemented for goal directed navigation 
in the presence of moving obstacles. 


18802 (CONF-870354—2) Traction-drive telerobot for 
space ion. Herndon, J.N.; Hamel, W.R.; Kuban, 
D.P. (Oak Ridge National Lab., TN (USA)). 20 Feb 1987. 
Contract AC05-840R21400. 14p. NTIS, PC A02/MF A0O1; 
1; GPO Dep. File Number DE87005326. 

From IEEE international conference on robotics and auto- 
mation; Raleigh, NC, USA (30 Mar 1987). 

The National Aeronautics and Space Administration 
(NASA) Space Station Program marks the beginning of a new era 
in space utilization and habitation. Extensive use of remote manipu- 
lation and robotics to reduce astronaut extra-vehicular activity is 
expected. Emphasis on teleoperator technology in early space sta- 
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tion phases, followed by growth of autonomous robotics capabili- 
ties, is planned. A new telerobot concept has been developed at 
Oak Ridge National Laboratory (ORNL), under NASA Langley 
Research Center sponsorship, to address the technical needs of both 
teleoperations and robotics for these future NASA programs. The 
concept is based on traction drives, redundant kinematics, modular 
construction, and a state-of-the-art distributed, hierarchical control 
system. 


(CONF-8610215—1) Real-time expert system for 
control of an autonomous mobile robot including diagnosis of 
unexpected Weisbin, C.R.; de Saussure, G.; 
Kammer, D.W. (Oak Ridge National Lab., TN (USA). En- 

g Physics and Mathematics Div.; ‘Albion Coll., MI 
SOSA 1986. Contract AC0S5- 840R21400. 11p. NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE87000385. 

From SPIE's Cambridge symposium on optical and optoe- 
lectronic engineering: advanced in intelligent robotics systems; 
Cambridge, MA, USA (26 Oct 1986). 

An autonomous mobile robot deals with the empirical world 
which is never fully predictable, hence it must continually monitor 
its performance by comparing the actual responses of sensors to 
their exected responses. Where a discrepancy occurs, the source of 
the discrepancy must be diagnosed and on-line corrective actions or 
replanning may be required. The use of a production system for the 
control of an autonomous robot presents several attractive features: 
the explicitness and homogeneity of the knowledge representation 
facilitates explaining, verifying and modifying the rules which de- 
termine the robot's behavior; it also permits the incremental exten- 
sion of the domain of competence. However, real-time operation 
poses a number of challenges due to the dynamic nature of the data 
and because the system must frequently deal with a large knowl- 
edge base in a limited time. An implementation of a control system 
is discussed where a large commercial real-time expert system origi- 
nally designed for industrial process diagnostics was adapted to the 
control of an autonomous mobile robot for planning, executing and 
monitoring a set of navigational tasks. One of the essential compo- 
nents of the problem domain is the occurrence of an “unexpected” 
happening e.g., as new obstacles are moved into the domain during 
the robot traverse, or when an obstacle undetectable by the long- 
range sonar sensors is suddenly observed by a proximity sensor. In 
a recent demonstration of the system, the detection of a problem 
generated an interrupt alarm, a diagnostic procedure, and a new 
plan, which was successfully executed in real time. 


18804 (CONF-8610215—2) A_ virtual-time operating- 
system shell for a hypercube in robotics applications. Ein- 
stein, J.R.; Barhen, J.; Jefferson, D. (Oak Ridge National 
Lab., TN (USA); California Univ., Los Angeles (USA). 


Dept. of Computer Science). 1986. Contract AC05- 
840R21400. 8p. NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE87004256. 

From SPIE’s Cambridge symposium on optical and optoe- 
lectronic engineering: advanced in intelligent robotics systems; 
Cambridge, MA, USA (26 Oct 1986). 

Hypercube multiprocessors possess many attributes advanta- 
geous for autonomous, intelligent robots which operate in time-crit- 
ical fashion in hostile environments. However, their message-pass- 
ing architecture presents certain difficulties in rapid changes of 
plans in response to unpredictable events in the environment. The 
status of a “virtual-time” operating-system shell, providing func- 
tions which facilitate such responses, is described. 


18805 (DOE/ER/40240—1) Electromechanical properties 
of superconductors for high-energy physics applications. Ekin, 
J.W.; Goodrich, L.F.; Moreland, J.; Pittman, E.S.; Clark, 
A.F. (National Bureau of Standards, Boulder, CO (USA). 
Electromagnetic Technology Div.). Dec 1986. Contract 
AI05-85ER40240. 101p. (NBSIR—86-3061). NTIS MF A011; 
2; GPO Dep. File Number DE87006048. 

This report covers the first year of a 33-month project to es- 
tablish a systematic base of experimental data on electromechanical 
effects in superconducting wire and cables for high-energy-physics 
magnet applications. The research is focused in four general re- 
search areas: electromechanical relationships in NbTi, studies of 
NbTi strands extracted from cables, sausaging effects in NbTi, and 
studies of the NbTi energy gap. 
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18806 (DOE/NE/37966—1) A survey of adaptive control 
technology in robotics. a S.; bara D. (Texas 
Univ., Austin (USA). of Mechani ONF-Ia4 
1987. "Contract FG02-86 37966. 10p. (CONF-870134— 
NTIS, PC A02. File Number DE87005189. 

From Workshop on space telerobotics; Pasadena, CA, USA 
(20 Jan 1987). 

is paper reviews the previous work on the adaptive con- 

trol of robotic systems. Although the field is relatively new and 
does not yet represent a mature discipline, considerable attention 
for the design of sophisticated robot controllers has occurred. In 
this presentation, adaptive control methods are divided into model 
reference adaptive systems and self-tuning regulators with further 
definition of various approaches given in each class. The similarity 
and distinct features of the designed controllers are delineated and 
tabulated to enhance comparative review. 


18807 (DP-MS—86-85) A flexible, computer-integrated 
robotic transfer system. Lewis, W.I. III; Taylor, R.M. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savan- 
nah River Lab.). 1987. Contract ACO09-76SRO00001. 16p. 
(CONF-870474—1). NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE87004183. 

From Robotics II conference; Chicago, IL, USA (26 Apr 
1987). 

” This paper reviews a robotic system used to transport mate- 
rials across a radiation control zone and into a row of shielded 
cells. The robot used is a five-axis GCA 600 industrial robot mount- 
ed on a 50-ft ESAB welding track. Custom software incorporates 
the track as the sixth axis of motion. An IBM-PC integrates robot 
control, force sensing, and the operator interface. Multiple end-ef- 
fectors and a quick exchange mechanism are used to handle a varie- 
ty of materials and tasks. Automatic error detection and recovery is 
a key aspect of this system. 


18808 (DP-MS—86-145) Inspection and repair penne 
through the application of hybrid technology. 
(Westinghouse Electric Corp., Monroeville, PA (sap 
1986. Contract AC09-76SR00001. 22p. (CONF-8609229—1 
NTIS, PC A02/MF A01; GPO Dep. File Number 
DE87002650. 

From Spanish Nuclear Society meeting; Madrid, Spain (24 

198 

” ecdiintitsmeeceakeaiimmes ial elies 
continues to be limited, the industry focus is directed toward keep- 
ing existing plants online as long as possible while operating at 
maximum efficiency and availability. The need to minimize the 
number and duration of forced outages and to maximize the output 
of existing power plants has placed emphasis within service organi- 
zations to provide capabilities to perform routine diagnostic inspec- 
tion and rapid repairs. The need for rapid inspections and repairs 
has in turn led suppliers to seek out and apply the numerous tech- 
nologies made available from developments in non-related indus- 
tries such as manufacturing, aerospace and petrochemical as well as 
developments in the nuclear industry. In order to work in the hos- 
tile environment of a nuclear power plant, new compact high per- 
formance tooling is continuously being developed. This new tooling 
is based on the application of combinations of technologies such as 
fiber-optics, non-destructive testing, sensors, robotics, welding, 
computers and artificial intelligence. By combining these new ex- 
tended technologies, capabilities such as acousto-ultrasonics hybrid 
adaptive welding, robotic systems and total examination methodolo- 
gies have evolved. 


18809 (ECN—190) Transient heat transfer to supercriti- 
cal helium at low temperatures. Bloem, W.B. (Netherlands 
Energy Research Foundation, Petten). Nov 1986. 200p. 
NTIS (US Sales Only), PC A09/MF AOl1. File Number 
DE87751598. 

Because superconductivity occurs only at very low tempera- 
tures it is required to cool superconducting devices. The only fluid 
permitting these temperature levels is helium. For large scale sys- 
tems the low temperature environment can be realized by a forced 
flow of supercritical helium through cooling channnels along the 
conductors. The stable performance of a superconducting magnet 
can be disturbed by small heat releases in the conductors caused by 
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magnetic or mechanical instabilities. These instabilities are transient 
effects and so the transient heat transfer to the cooling fluid is of 
importance in ensuring a superconducting magnet. Experimental re- 
sults are reported on transient heat transfer to a forced flow of su- 
percritical helium flowing through a rectangular tube with a 
hydraulic diameter of 5 mm. The conditions of the helium flow 
were: range of the inlet bulk temperature of the fluid 4.2-6 K, pres- 
sures from 3 to 10 bar and Reynolds numbers between 5000 and 
200000. The tube was heated on four sides with heat fluxes up to 
9800 W/m/sup 2/. A second test section had been equipped with 
small fast response pressure transducers. From these pressure trans- 
ducers the existence of pressure waves induced by heat pulses 
could be detected. From the results it can be concluded that at 4.2 
K there is no advantage to work at low pressure. It is recommend- 
ed to work at high pressures because: the heat absorption of helium 
is relatively large with increasing temperature, there is a small 
probability of pressure oscillations and when the inlet bulk tempera- 
ture is higher than 4.2 K the heat absorption by helium will still 
increase when the temperature rises. The heat transfer improves at 
Reynolds numbers higher than 10/sup 5/. When the largest possible 
mass flow of supercritical helium flowing through a cooling tube is 
realized, the only possibility remaining to enlarge the heat transfer 
coefficient is enlargement of the heat exchanging surface. 85 refs. 


18810 CINIS-mf—10309) Failure criterion and loads for 
thick-walled containers. Schreiber, L. (Kassel Univ. (Ge- 
samthochschule) (Germany, FR). Fachbereich 15 - Mas- 
chinenbau). 9 Jul 1985. 122p. in German). NTIS (US Sales 
Only), PC A06/MF A0O1. File Number DE87750872. 

Universitaet-Gesamthochschule Kassel, Institut fuer Me- 
chanik. Mitteilung.; No. 2. 

The aim of the work is the calculation of failure loads in 
thick-walled pipes and containers, which consist of a material, 
which behaves elastically/plastically according to the von Mises 
flow criterion. The stress/strain ratio of this material in tensile tests 
is found to be a steady smooth curve, which is linear in the elastic 
region and has a tendency to become asymptotic for large strains. 
The model should not be of a purely isotropic nature, but should 
permit kinetic solidification, in order to be able to simulate the 
Bauschinger effect found in real materials. Apart from the de- 
scribed non-linearity of the material, in the structures dealt with, 
one must not forget the geometric non-linearity, particularly as in 
the load case of hydrostatic internal pressure, which always acts at 
right angles to the wall being deformed, the load is not conserva- 
tive. The problem is tackled with the method of finite elements. 


18811 (JAERI-M—86-069) Study of estimating the effec- 
tive multiplication factor of an individual bare unit for evalua- 
tion of criticality safety of units in array. (Japan Atomic 
Energy Research Inst., Tokyo). Apr 1986. 33p. (In Japa- 
nese). NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE87701065. 

It is necessary to consider the interaction of neutron between 
individual fuel units for the safety analysis of nuclear fuel facilities. 
The solid angle method has been developed for these analyses, and 
it requires the effective multiplication factor in a bare fuel unit. A 
simple evaluation method was examined to calculate the effective 
multiplication factor in a bare unit from that with water reflector. 
It is concluded that the ratio of the effective multiplication factor in 
a fuel unit without to with water reflector is shown by the function 
of a dimension of a fuel vessel, and this relation is well explained by 
the one group diffusion theory with calculating migration area, ex- 
trapolation length and reflector savings. 


18812 (JINR—13-85-889) Cryostat for SR-investiga- 
tions with cooled scintillation counters. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nuclear Problems). 
1985. 5p. (In Russian). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87701073. 

A cryostat with cooled scintillation counters for »SR-experi- 
ments in the 4.2-300 K temperature range is described. It has been 
found that the amplitude of signals from the counters is practically 
independent on scintillator temperature during their cooling upto 
77 K. The quality of optical contact in places of sticking the scintil- 
lators and light guides did not deteriorate after repeated coolings 
and warmings. 6 refs.; 3 figs. 
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18813 (LA-UR—86-4239) The Seismic Category 1 Struc- 
tures Program. Bennett, J.G.; Farrar, C.R.; Dunwoody, 
W.E. (Los Alamos National Lab., NM (USA)). 1986. Con- 
tract W-7405-ENG-36. 23p. (CONF-8610135—52). NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE87003742. 

From 14. water reactor safety information meeting; Gaithers- 
burg, MD, USA (27 Oct 1986). 

The Seismic Category I Structures Program entered a new 
phase ai the end of FY 1984. During the prior fiscal years, tests on 
microconcrete scale model shear deformation dominated structures 
were completed. The results indicated that these structures re- 
sponded to seismic excitations with frequencies that were reduced 
by factors of two or more over those calculated based on an un- 
cracked cross section strength-of-materials approach. This reduc- 
tion implies that stiffness associated with seismic working loads 
(loads resulting from an operating basis earthquake up to and in- 
cluding a safe shutdown earthquake) are down by a factor of four 
or more. These reductions were also consistent with those meas- 
ured during quasistatic tests to an equivalent level of loading. Fur- 
thermore, though the structures themselves were shown to have 
sufficient reserve margin, the equipment and piping are designed to 
response spectra that are based on uncracked cross sectional 
member properties, and these spectra may not be appropriate for 
actual building responses. 


18814 (NUREG—4829-Vol.1) Shipping container re- 
sponse to severe highway and railway accident conditions: 
Main report. Fischer, a Chou, C.K.; Gerhard, M.A.; 
Kimura, C.Y.; Martin, R.W.; Mensing, RW:; Mount, M.E.; 
Witte, M.C. (Lawrence tee National Lab., CA 
(USA); Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Reactor Systems Safety). Feb 1987. Con- 
tract W-7405-ENG-48. 281p. (UCID—20733-Vol.1). NTIS, 
PC A13/MF AO1 - GPO. File Number T187006371. 

This report describes a study performed by the Lawrence 
Livermore National Laboratory to evaluate the level of safety pro- 
vided under severe accident conditions during the shipment of 
spent fuel from nuclear power reactors. The evaluation is per- 
formed using data from real accident histories and using representa- 
tive truck and rail cask models that likely meet 10 CFR 71 regula- 
tions. The responses of the representative casks are calculated for 
structural and thermal loads generated by severe highway and rail- 
way accident conditions. The cask responses are compared with 
those responses calculated for the 10 CFR 71 hypothetical accident 
conditions. By comparing the responses it is determined that most 
highway and railway accident conditions fall within the 10 CFR 71 
hypothetical accident conditions. For those accidents that have 
higher responses, the probabilities anf potential radiation exposures 
of the accidents are compared with those identified by the assess- 
ments made in the "Final Environmental Statement on the Trans- 
portation of Radioactive Material by Air and other Modes,” 
NUREG-0170. Based on this comparison, it is concluded that the 
radiological risks from spent fuel under severe highway and railway 
accident conditions as derived in this study are less than risks previ- 
ously estimated in the NUREG-0170 document. 


18815 (NUREG/CR—4829-Vol.2) Shipping container re- 
sponse to severe highway and railway accident conditions: Ap- 
pendices, Fischer, L.E.; Chou, C.K.; Gerhard, M.A; 
Kimura, C.Y.; Martin, R.W.; Mensing, R.W.; Mount, M.E.; 
Witte, M.C. (Lawrence Livermore National Lab., CA 
(USA); Nuclear Regulatory Commission, Washington, DC 
(USA). Div. of Reactor Systems Safety). Feb 1987. Con- 
tract W-7405-ENG-48. 297p. (UCID—20733). NTIS, PC 
A13/MF AO1 - GPO. File Number T1I87006372. 

Volume 2 contains the following appendices: Severe acci- 
dent data; truck accident data; railroad accident data; highway 
survey data and bridge column properties; structural analysis; ther- 
mal analysis; probability estimation techniques; and benchmarking 
for computer codes used in impact analysis. (LN) 
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18816 (SAND—87-0229C) Modeling and control of the 
Stanford/JPL hand. Loucks, C.S.; Johnson, V.J.; Boissiere, 
P.T.; Starr, G.P.; Steele, J.P.H. (Sandia National Labs., Al- 
buquerque, NM (USA); New Mexico Univ., Albuquerque 
(USA)). 1987. Contract AC04-76DP00789. 6p. (CONF- 
870354—4). NTIS, PC A02. File Number DE87005847. 

From IEEE international conference on robotics and auto- 
mation; Raleigh, NC, USA (30 Mar 1987). 

Improved dexterity i is an area of current research in robotics. 
Research in this area is being pursued with the aid of a Stanford/ 
JPL hand from Salisbury Robotics. This paper presents some of the 
issues raised in studying the characteristics and control of a single 
finger of the dexterous hand. The issues presented are dynamic 
modeling, friction based hysteresis, and identification of the finger 
system. The present method for sensing and control is also dis- 
cussed. 


18817 (SAND—87-0232C) Incentives for the allowance of 
“burnup credit” in the design of spent nuclear fuel shipping 
casks. Sanders, T.L.; Westfall, R.M.; Jones, R.H. (Sandia 
National Labs., Albuquerque, NM (USA); Oak Ridge Na- 
tional Lab., TN (USA); Jones (R.H.), Los Gatos, CA 
(USA)). 1987. Contract AC05-840R21400;A.C04- 
76DP00789. 2ip. (TTC—0717; CONF-870306—14). NTIS, 
PC A02/MF A01; GPO Dep. File Number DE87005851. 
From Waste management ‘87; Tucson, AZ, USA (1 Mar 

1987). 

™ An analysis has been completed which indicates that the 
consideration of spent fuel histories (‘burnup credit’) in the critical- 
ity design of spent fuel shipping casks could result in significant 
public risk benefits and cost savings in the transport of spent nucle- 
ar fuel. Capacities of casks could be increased considerably in some 
cases. These capacity increases result in lower public and occupa- 
tional exposures to ionizing radiation due to the reduced number of 
shipments necessary to transport a given amount of fuel. Additional 
safety benefits result from reduced non-radiological risks to both 
public and occupational sectors. In addition, economic benefits 
result from lower in-transit shipping costs, reduced transportation 
fleet capital costs, and fewer cask handling requirements at both 
shipping and receiving facilities. 


18818 (UCID—19677-Rev.1) NIKE2D: A vectorized im- 
plicit, finite deformation, finite element code for analyzing the 
static and dynamic response of 2-D solids with interactive re- 
zoning and graphics. Hallquist, J.O. (Lawrence Livermore 
National Lab., CA (USA)). Dec 1986. Contract W-7405- 
ENG-48. 150p. NTIS, PC A07/MF AOI; 1; GPO Dep. File 
Number DE87005207. 

NIKE2D is a fully vectorized, implicit, finite-deformation, 
large strain, finite element code for analyzing the response of two- 
dimensional axisymmetric, plane strain, and plane stress solids. A 
variety of loading conditions can be handled including traction 
boundary conditions, displacement boundary conditions, concen- 
trated nodal point loads, body force loads due to base accelerations, 
and body force loads due to spinning. Slidelines with interface fric- 
tion are available. Elastic, orthotropic-elastic, elastic-plastic, 
thermo-elastic-plastic, soil and crushable foam, linear viscoelastic, 
thermo-orthotropic elastic, elastic-creep, and strain rate dependent 
material models are implemented. Nearly incompressible behavior 
that arises in plasticity problems and elasticity problems with 
Poisson's ratio approaching 0.5 is accounted for in the element for- 
mulation to preclude mesh lock-ups and associated anomalous stress 
states. Four node isoparametric elements are used for the spatial 
discretization, and profile (bandwidth) minimization is optional. 


18819 (UCRL—95882) Development of polishing methods 


for Chemical Vapor Deposited Silicon Carbide mirrors for 
synchrotron radiation. Fuchs, B.A.; Brown, N.J. (Lawrence 
Livermore National Lab., CA (USA)). 1 Jan 1987. Contract 
W-7405-ENG-48. 2ip. (CONF-8610113—2). NTIS, PC 
A02/MF A011; 1; GPO Dep. File Number DE87005055. 

From Workshop on optical fabrication and testing; Seattle, 
WA, USA (21 Oct 1986). 

Material properties of Chemical Vapor Deposited Silicon 
Carbide (CVD SiC) make it ideal for use in mirrors for synchro- 
tron radiation experiments. We developed methods to grind and 
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polish flat samples of CVD SiC down to measured surface rough- 
ness values as low as 1.1 Angstroms rms. We describe the process- 
ing details, including observations we made during trial runs with 
alternative processing recipes. We conclude that pitch polishing 
using progressively finer diamond abrasive, augmented with specif- 
ic water based lubricants and additives, produces superior results. 
Using methods based on these results, a cylindrical and a toroidal 
mirror, each about 100 x 300mm, were respectively finished by 
Continental Optical and Frank Cooke, Incorporated. WYCO Inter- 
ferometry shows these mirrors have surface roughness less than 5.7 

rms. These mirrors have been installed on the LLNL/ 
UC X-ray Calibration and Standards Facility at the Stanford Synth- 
rotron Radiation Laboratory. 


18820 (Y/DX—732) Soft functional gaging on coordinate 
measuring machines. Rasnick, W.H.; Zurcher, N.E. (Oak 
Ridge Y-12 Plant, TN (USA)). 16 Sep 1986. Contract 
ACO05-840S21400. 17p. (CONF-8611112—1). NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE87002123. 
From Precision engineering conference: thresholds of preci- 
sion eering; Dallas, TX, USA ae Nov 1986). 
rdinate measuring machines (CMMs) coupled with com- 
puters have provided new capabilities in the field of manufacturing 
quality control. One of these fields is certification of parts to the 
ANSI Y-14.5M dimensioning standard. Unfortunately, data analysis 
software for this purpose has not reached the same level of applica- 
bility or sophistication as the data analysis software for process 
control. This paper describes the concept and initial use of a differ- 
ent approach to certification analysis known as “soft gaging” that 
applies the principles of hard functional gaging to CMM certifica- 
tion analysis with a resulting improvement in part inspection capa- 
bility. 


18821 (Y/DX—746) Statistical process control for lathes. 
Barkman, W.E.; Babelay, E.F.; Woodard, L.M. (Oak Ridge 
Y-12 Plant, TN (USA)). 18 "Dec 1986. Contract AC05- 
840821400. 27p. (CONF-870140—1). NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE87005503. 

From Southern manufacturing technology conference; Char- 
lotte, NC, USA (26 Jan 1987). 

The Oak Ridge Y-12 Plant produces large numbers of hemi- 
shell workpieces using precision computer-controlled lathes. In 
order to improve the quality/productivity of these machines, a pilot 
project is under way to demonstrate the utility of automatic, on- 
machine measurement of key workpiece features. This system uti- 
lizes tough-trigger probes and on automatic tool changer to gener- 
ate data for a host data base that monitors and adjusts the machine's 
operations for variable machining conditions. This paper discusses 
the individual components, control software and data communica- 
tions that are used to achieve an automated machining system 
which incorporates statistical process control. 
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18822 (AD-A—174690/8/XAB) Expansion of research on 
the tuning and stimulation of nuclear radiation. Final techni- 
cal report, 16 July 1985-15 July 1986. Collins, C.B. (Texas 
Univ., Richardson (USA). Center for Quantum Electronics 
and Applications). 15 Oct 1986. 34p. (UTD-GRL—0)l). 
NTIS, PC A03/MF AOl1. 

This contract supported a critical phase of an ongoing 
project having the objective of determining the feasibility and 
means of realizing a gamma-ray laser. Previous work had served to 
establish that a gamma-ray laser is feasible if a certain combination 
of elementary properties can be found in a real nuclear material. 
Traditional technology could not support the evaluation of these 
laser-like properties of nuclei, and new methodologies had to be de- 
veloped. Described here are highly significant successes in the de- 
velopment and demonstration of prototypes of two new devices 
need for the screening of candidate laser materials in a realistic time 
frame, a flash x-ray device for pumping test materials and a Nucle- 
ar Raman Spectrometer to facilitate the search for certain arrange- 
ments of nuclear energy levels. 
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18823 (AD-A—174899/5/XAB) Investigation of a cesium 
iodide photodissociation — 


as a source at 455.5 nm. Final 
technical report. Hanson, F. (Naval Ocean Systems Center, 
San Diego, CA grea Sep 1986. 16p. (NOSC/TR—1136). 
NTIS, PC A02/MF A\ 
afta 
generating a spectrally narrow laser source at 455.5 nm by photo- 
dissociation of cesium iodide, and the possibility of amplifying this 
output in a parametric process using a suitable nonlinear material. 
Experiments using a 193-nm ArF laser as a photodissociation 
source are described. Only very weak output st 455.5-nm was ob- 
served, perhaps due to competition from other lines which depleted 
the 7P3/2 state and the eventual buildup of the ground 6S1/2 state. 
The lines at 917-nm were observed to be super-radiant at a pump- 
ing energy on the order of 1 mJ/sq. cm. 


18824 (DOE/ET/53088—255) Muonic x-ray laser assist- 
ed by catalyzed fusion of deuterium and tritium. Tajima, T.; 
Eliezer, S. (Texas Univ., Austin (USA). Inst. for Fusion 
Studies; Israel Atomic Energy Commission, Yavne. Soreq 
Nuclear Research Center). 1986. Contract FGO05- 
80ET53088. 14p. (FSR—255). NTIS, PC A02/MF AOj; 1; 
GPO Dep. File Number DE87004851. 

The possibility of an x-ray laser by irradiation of muon 
beams on a thin rod of deuterium-tritium mixture is discussed. The 
excited state of dtyu-mesomolecules (,v) = (1,0) can be induced to 
make radiative chain transitions with photon energy of 90eV to the 
ground state (0,0), evaluated by fusion. 


18825 (ESA-TT—97) Setup for determining the reflectiv- 
ity of interference coatings. Gauert, R.; Bode, J. (European 
Space Agency, 75 - Paris (France)). Aug 1986. 22p. 
(DFVLR-MITT—85-18; ETN—87-98831). NTIS, PC A02/ 
MF AO1; original German version available from DFVLR, 
Cologne, West Germany DM 11.50. 

A setup for measuring the reflectivity of evaporated interfer- 
ence coatings of laser mirrors is described. The coatings can be 
characterized by their reflectivity, which is determined by a com- 
pensation method. The setup is calibrated by a mirror of known re- 
flectance. The system can determine the reflectivity with an accura- 
cy of 0.1%. 


18826 (LA-UR—86-4206) An overview of the long = 
experiment. Watt, R.G. (Los Alamos National Lab., 
(USA)). 1986. Contract W-7405-ENG-36. 33p. (GONE. 
861248—1). NTIS MF A0Oi; 2; GPO Dep. File Number 
DE87003738. 

From LTH3 meeting; Washington, DC, USA (1 Dec 1986). 

Simple one dimensional models of laser generated impulse 
for pulse lengths up to about 1 ms have shown a trend to higher 
coupling efficiency for fixed fluence at longer pulse lengths. This 
would lead to more efficient use of the available laser energy in a 
real defensive system. An experiment was conducted at KMS 
Fusion, Inc. during the period 2-26 September 1986 using the 1.054 
micrometer wavelength Chroma laser. This experiment was de- 
signed to enable a detailed comparison between the calculational 
tools and measurable quantities such as the pulse length dependence 
of impulse generation efficiency. In particular, targets were de- 
signed to distinguish between impulse generated directly by the 
laser-solid interaction, and that component due to secondary cou- 
pling processes such as lateral reradiation from the hot plasma layer 
in front of the target, and pressure from plasma expansion along the 
target surface. (DWL) 


18827 (LA-UR—87-99) Layered target burnthrough ex- 
periments using 50 nsec KrF laser pulses. Kephart, J.F.; 
Dingus, R.S.; Gitomer, S.J.; Kopp, R.A.; Shaw, M.J. (Los 
Alamos National Lab., NM (USA); Rutherford Appleton 
Lab., Chilton (UK)). 1986. Contract W-7405-ENG-36. 7p. 
(CONF-861177—7). NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE87005111. 

From 9. international conference on lasers and applications; 
Orlando, FL, USA (3 Nov 1986). 

Experiments have been performed on two types of planar 
layered targets using the Sprite KrF laser. The targets lused were: 
(1) 0.25 to 3.0 microns of Al deposited on an SiO: substrate and (2) 
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0.25 to 3.0 microns of CH (parylene-N) deposited on 0.20 microns 
of Al on an SiOz substrate. The laser was characterized by a pulse 
length of 50 nsec FWHM, an intensity of 2 x 10? watts/cm? and a 
wavelength of 248.5 nm. A filtered photoiodide and a streak 
camera, each operating in the visible, viewed the rear of the target. 
We measured the time from the beginning of the laser pulse to the 
onset of the visible light signal as seen by the photoiodide at the 
rear of the initially opaque target. This time is referred to as the 
burnthrough time. We obtain an estimate of the mass ablation by 
plotting the mass ablation depth (mass density times target thickness 
in pgm/cm?) versus the burnthrough time. These results are con- 
sistent with earlier mass loss measurements and with analytic and 
hydro-code calculations (LASNEX). The streak camera data shows 
emission at target positions larger than the laser focal spot, and thus 
are consistent with 1-D and 2-D calculations which show target 
surface ablation to be primarily driven by reradiated photons from 
the hot laser produced plasma. 


18828 (LA-UR—87-190) Multifacet, metal mirror design 
for extreme-ultraviolet and soft x-ray free-electron laser reso- 
nators. Newnam, B.E. (Los Alamos National Lab., NM 
(USA)). 1986. Contract W-7405-ENG-36. (CONF- 
861124—1). NTIS, PC A03/MF AO0l; 1; GPO ‘Dep. File 
Number DE87005 100. 

From Symposium on optical materials for high power lasers; 
Boulder, CO, USA (3 Nov 1986). 

Resonator mirrors with reflectance greater than ~40% are 
required if free-electron laser (FEL) oscillators are to be extended 
to wavelengths below 100 nm. The principle of total-external re- 
flection has been used to design multifacet mirrors of several metal 
films that surpass this requirement between 10 and 100 nm. These 
reflectors have high reflectance over a relatively broad band which 
suits well the inherent FEL wavelength tunability. The practical 
limitations to achieving and maintaining high reflectance include 
oxide- and carbon-contamination, scattering, and surface-plasmon 
absorption. 


(N—87-13498) Nonlinear infrared generation in 
alkali metal vapors: steady state susceptibilities and dynamic 
behavior. Effective relaxation rates and preliminary Raman 
gain predictions for the Cs system. Technical progress report, 
1 July-31 December 1986. Lawandy, N.M. (Brown Univ., 
Providence, RI (USA)). Dec 1986. 10p. (NASA-CR— 
179961; NAS—1.26:179961). NTIS, PC A02/MF AOl1. 

Effective relaxation rates for atomic cesium pumped by dou- 
bled Alexandrite radiation are presented. Laser radiation levels are 
8S 1/2 and 9S 1/2; resonance levels 3 = 8P 1/2 and 8P 1/2, re- 
spectively. In addition, Raman gain is represented in two graphs 
which plot chi per atom (10 to the -13 power) at Raman peak 
versus the infrared wave number per centimeter and the corre- 
sponding doubled Alexandrite wave number. One graph covers res- 
onance level 8P, the other 9P; in both cases cesium is pumped with 
a peak pulse height of 0.5 MW in a 200 micron diameter spot size. 


18830 (PB—87-125282/XAB) Development of reliable 
and efficient coupling of 1.3-1 single-mode lasers to single- 
mode fibers. Wang, C.S.; Yen, C.T.; Chiang, K.; Hwang, 
C.J. (General Optronics Corp., Edison, NJ (USA)). Nov 
1984. 49p. NTIS, PC A03/MF AO1. 

Optical, thermal, and mechanical analysis and experiments 
were performed to ascertain that a reliable and efficient package 
can be made. It was determined that movement of fiber as small as 
0.1 p can change the coupling efficiency. Maximum light coupling 
can be obtained with a fiber end diameter which is the same as the 
fiber-core diameter which is about 9 . Thermal expansion charac- 
teristics of a thermoelectric cooler, brass, Kovar, fiber, and fiber 
jackets were studied. The strength and stability of fibers, different 
epoxies, and solders as well as their adhesion properties were also 
studied. The design of a dual-in-line (DIP) laser package is present- 
ed which takes into account thermal compensation in order to mini- 
mize component strain and changes under different environmental 
conditions. 
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18831 (SAND—86-1278C) A 1-ms electron beam facility 
for laser kinetic studies. Samlin, G.E.; Patterson, E.L. 
(Sandia National Labs., Albuquerque, NM (USA)). 1986. 
Contract AC04-76DP00789. 9p. (CONF-861177—2). NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE87003299. 

From 9. international conference on lasers and applications; 
Orlando, FL, USA (3 Nov 1986). 

The design of a facility to investigate laser kinetics with a 1- 
ms long e-beam pulse is described. An electrostatic accelerator cou- 
pled with a lambda geometry laser cell will permit excimer laser 
studies at low excitation rates. 


18832 (UCID—20921) High-average-power solid-state 
glass laser: Design notes. Gagnon, W.L.; Summers, M.A.; 
Trenholme, J.B. (Lawrence Livermore National Lab., CA 
(USA)). Aug 1986. Contract W-7405-ENG-48. 208p. NTIS, 
PC A10/MF AO01; 1; GPO Dep. File Number DE87005930. 

This document is a compilation of engineering notes that de- 
scribe the design basis for the components of a zig-zag laser experi- 
ment. Included are details of the glass-based laser cavity, design of 
the mirrors used, and an analysis of the cooling system require- 
ments. Various electronic and electro-optical components are also 
described, such as laser flash tubes and pockels cell switches. The 
objective of this project is to demonstrate that the zig-zag geometry 
can be operated at the several hundred watt level with a near dif- 
fraction-limited beam. The design goals are an extracted energy of 
150 J at a pulse width of 15 ns. (SDH) 


18833 Influence of thermal effects on the eigenmodes of 
gain-guided diode laser arrays. Hadley, G.R.; Hohimer, J.P.; 
Owyoung, A. (Sandia National Laboratories, Albuquerque, 
New Mexico 87185-5800). Journal of Applied Physics; 61: No. 
5, 1697-1700(1 Mar 1987). Contract AC04-76DP00789. 

We show that the inclusion of junction-heating effects in the 
numerical modeling of a gain-guided diode laser array produces sig- 
nificant changes in the mode characteristics of such devices. This is 
evidenced as alterations in the near- and far-field emission patterns 
and modal gains of the high-order array eigenmodes. Our experi- 
mental measurements of the emission patterns from free-running 
and injection-seeded gain-guided diode laser arrays show very good 
agreement with the results of our model and illustrate the influence 
of these thermal effects. 


18834 Phase locking two beams by means of seeded Bril- 
louin scattering. Loree, T.R.; Watkins, D.E.; Johnson, T.M.; 
Kurnit, N.A.; Fisher, R.A. (Los Alamos National Laborato- 
ry, Los Alamos, New Mexico 87545). Optics Letters; 12: No. 
3, 178-180(Mar 1987). 

We have demonstrated that the phases of the stimulated Bril- 
louin scattering reflections of two separately focused pump beams 
can be locked to a common phase by a backward seed of pump 
laser light. 


18835 Feasibility of laser pumping with neutron fluxes 
from present-day large tokamaks. Jassby, D.L. (Plasma Phys- 
ics Laboratory, Princeton University, Princeton, New 
Jersey 08544). Journal of Applied Physics; 61: No. 4, 1659- 
1661(15 Feb 1987). 

The minimum fusion-nevtron flux needed to observe nuclear- 
pumped lasing with tokamaks can be reduced substantially by opti- 
mizing neutron scattering into the laser cell, located between adja- 
cent toroidal-field coils. The laser lines most readily pumped are 
probably the *He-Ne lines at 0.633 ym and in the infrared, where 
the *He-Ne gas is excited by energetic ions produced in the 
*He(n,p)T reaction. These lines are expected to lase at the levels of 
D-T neutron flux foreseen for the TFTR (Tokamak Fusion Test 
Reactor) in 1990 (>>10*? n/cm?/s), while amplification should be 
observable at the existing levels of D-D neutron flux (—10?° n/ 
cm*/s). Lasing on the 1.73 and 2.63 wm transitions of Xe may be 
feasible at the maximum expected levels of D-T neutron flux in 
TFTR enhanced by scattering. 
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18836 Betatron motion and optical deflection in free-elec- 
tron lasers. Karr, T.J. (Lawrence Livermore National Labo- 
ratory, University of California, P.O. Box 808, Livermore, 
California 94550). Physical Review [Section] A: General Phys- 
ics; 35: No. 4, 1697-1713(15 Feb 1987). 

Transverse displacement of the electron beam at input to the 
wiggler induces betatron oscillation, imparting a sinusoidal trans- 
verse displacement to the gain medium seen by the optical beam. 
As the light propagates down this “rippled” medium it is guided by 
the dispersion, thereby acquiring some transverse sinusoidal dis- 
placement. At output from the wiggler the optical beam in general 
has acquired some transverse component of velocity, that is, it 
propagates off axis. As the e-beam displacement fluctuates statisti- 
cally with every pulse, the optical output direction jitters around 
the nominal axis. The jitter is estimated with a model that includes 
off-axis optical propagation through a rippled gain medium but ne- 
glects feedback of the off-axis light on the e beam. The model is 
solved in perturbation theory. The jitter is caiculated at the final 
aperture of the optical system beyond the wiggler. The result is 
(normalized to the final aperture diffraction) (rms focused jitter)/ 
(diffraction width)=chemical bondn/sub i/chemical bond(wA/sub 
B/ad/sub b//sub b/A where r/sub b/ is the e-beam radius, w is the 
optical beam radius (1/e? intensity), A is the optical wavelength, n/ 
sub i/ is the imaginary optical index on axis in e beam, A/sub B/ is 
the betatron wavelength, a is the rms e-beam transverse displace- 
ment, L is the wiggler length, and A(L) is a damped oscillating 
function of L. For the proposed Paladin free-electron laser at A = 
10 pm on the Advanced Test Accelerator (ATA), this implies 
(jitter)/(diffraction) <<0.25a/r/sub b/. 


18837 Density and deceleration limits in tapered free 
electron lasers. Antonsen T.M. Jr. ent of Electrical 
Engineering and Department of Physics and Astronomy, 
Laboratory for Plasma and Fusion Energy Studies, Univer- 
sity of Maryland, College Park, Maryland 20742). Physical 
Review Letters; 58: No. 3, 211-213(19 Jan 1987). 

The competition between the bunching force of the ponder- 
omotive potential and the repulsive force of the self electrostatic 
potential in a tapered free electron laser limits the beam density, de- 
celeration rate due to tapering, and the local electric field spatial 
exponentiation rate. The limit on the spatial exponentiation rate is 
below that predicted by linear theory at the transition from the 
Compton to Raman regimes. Furthermore, this limit is independent 
of the form of the particle energy distribution function. 


18838 Electron density measurements of electron-beam- 
pumped XeF and KrF laser mixtures. Kimura, W.D.; Guyer, 
D.R.; Moody, S.E.; Seamans, J.F.; Ford, D.H. a 
Technology, Incorporated, 2755 Northup Way, levue, 
Washington 98004). Applied Physics Letters; 50: No. 2, 60- 
62(12 Jan 1987). 

A COs quadrature interferometer is used to measure the tem- 
poral evolution of the electron density in XeF and KrF electron- 
beam-pumped laser mixtures (nonlasing). Measurements are ob- 
tained using a 300-kV electron beam which delivers approx. >10 
A/cm? at the foil for pulse durations =650 ns (FWHM). For typi- 
cal XeF mixtures (99.35% Ne/0.5% Xe/0.15% Fe at 2888 Torr) the 
electron density varies between 3 and 4.5 x 10'* cm™® during the 
pulse. The electron density is found to increase as the initial F, con- 
centration is decreased. Both 10% Kr in argon diluent and argon- 
free KrF mixtures are tested. The electron density for these mix- 
tures has the same magnitude and behavior as the typical XeF mix- 
ture. 


18839 Window heating by a pulsed laser: focal lengths 
and rise times. Day, M.A.; Varga, M.S.; Bacon, M.E.; Ed- 


wards, D.F. (Thiel College, Greenville, Pennsylvania 
16125). Applied Optics; 26: No. 1, 10-12(1 Jan 1987). 

A simple model is solved for the heating of a thin cylindrical 
laser window. Steady-state focal lengths of different windows are 
calculated. (AIP) 
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meno, S. (Stanford University, Stanford Photon Research 
Laboratory, Stanford, California, 94305). Applied Optics; 26: 
No. 1, 52-6X(1 Jan 1987). 

"The propagation of mismatched and misaligned laser beams 
bouncing back and forth between the mirrors of an almost concen- 
tric resonator is investigated with reference to the alignment of the 
cavities used for low gain free-electron lasers. In addition, the exci- 
tation of the cavity modes by the spontaneous radiation of a linear 
undulator is analyzed by considering the reduction of their coupling 
factors due to the misadjustment of the optical cavity with respect 
to the axis and the center of the undulator. In particular, analytical 
expressions are given for the coupling coefficients of two mis- 
aligned sets of Gauss-Laguerre or Gauss-Hermite modes and for the 


coupling factors between the cavity modes and the spontaneous ra- 
diation. 


18841 ogg sor of a short-wavelength laser pumped by 
Auger decay. ~ yn, H.C.; Lee, R.W.; Falcone, R.W. 

ent of Physics, University of California, Berkeley, 
Berkeley, California 94720). Physical Review Letters; 57: No. 
23, 2939-2942(8 Dec 1986). 

We report the observation of gain in a new type of short- 
wavelength laser system at 108.9 nm. Soft x rays from a laser-pro- 
duced plasma photoionize an inner-shell electron from xenon, and a 
population inversion is created by subsequent Auger decay to par- 
ticular excited states. A model for this system is described, spec- 
troscopic data are presented, and gain limitations due to parasitic 
amplified spontaneous emission are discussed. A maximum gain of 
0.8 cm/sup -1/ over a length of 9 cm is reported. 


18842 Sandia X-ray laser McGuire, EJ; 


program. 
Matzen, K.; Spielman, R: Palmer, M.A.; Hammel, B.A.; 
Hansen, DL; Hussey, T.W;; Hsing, W.W.; Dukart, RJ. 
(Sandia National Laboratories, Albuquerque, New Mexico 


87175). AIP (American Institute of Physics) Conference Pro- 
ceedings; 146: No. 1, 72-75(15 Aug 1986). ( (CONF-851185—). 
From International laser science conference; Dallas, TX, 
USA & a 1985). 
dia x-ray laser program is based on the intense keV 
nen ‘aie by stagnating gas puff implosions. The laser 
scheme uses this radiation to photoionize Ne-like ions to F-like 
ions, and produce a 3p-3s population inversion via recombination. 
An annular stagnation shell is used to separate the pump from the 
lasant. Converter technology is being developed to try the Na-Ne 
line matching scheme. Experimental and computational results will 
be presented. 


18843 Atomic inner-shell excitation by nonlinear process- 
es. Rhodes, C.K. (Department of Physics, University of Illi- 
nois at Chicago, P.O. Box 4348, Chicago, Illinois 60680). 
AIP (American Institute of Physics) Cusiouus Proceedings; 
146: No. 1, 76-80(15 Aug 1986). (C (CONF-851185—). 

From International laser science conference; Dallas, TX, 
USA (18 Nov 1985). 

Studies of multiphoton ionization of atoms through the anal- 
ysis of ion charge state distributions and photoelectron energy spec- 
tra have revealed several unexpected characteristics. The conflu- 
ence of the experimental evidence leads to the hypothesis that the 
basic character of the atomic response involves highly organized, 
coherent motions of many atomic electrons. The important regime, 
for which the radiative field strength E is greater than an atomic 
unit (e/a?o), can be viewed in approximate correspondence with the 
physics of fast (—10 MeV/amu) atom-atom and ion-atom scatter- 
ing. The physical picture furnishes a basis for the expectation that 
stimulated emission in the x-ray range can be produced by direct 
highly nonlinear coupling of ultraviolet radiation to atoms. 


Intracavity gain detection applied to the optimiza- 
tion of flow parameters in a pulsed IF laser. Williamson, 
R.L.; Hanko, L.; Davis, S.J. (Sandia National Laboratories, 
Albuquerque NM 87185). AIP (American Institute of Physics) 
Conference Proceedings; 146: No. 1, 100-101(15 Aug 1986). 
(CONF-851185—). Contenen AC04-76DP00789. 

From International laser science conference; Dallas, TX, 
USA (18 Nov 1985). 
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Intracavity gain detection was used to optimize flow condi- 
tions in an optically pumped, pulsed IF laser. This effort was initi- 
ated to evaluate the usefulness of the intracavity gain detection 
technique in this type of application. 


18845 Particle simulations vs small signal FEL theory. 
Elliot, C.J.; Schmitt, M.J. (Los Alamos National Laborato- 
ry, Los Alamos, N.M. 87545). AIP (American Institute of 
Physics) Conference Proceedings; 146: No. 1, 126-127(15 Aug 
1986). (CONF-851185—). 

From International laser science conference; Dallas, TX, 
USA (18 Nov 1985). 

We compare particle simulations and small signal theory in 
the low gamma (<4) regime with large magnetic fields. We extend 
theory for this regime and compare growth rates. These agree 
within 10% and the differences are attributed to non-linearities and 
harmonics. 


18846 Ultraviolet excitation and stimulated emission in 


Physics, University of Illinois at Chicago, P.O. Box 4348, 
Chicago, Illinois 60680). AIP (American Institute of Physics) 
Conference Proceedings; 146: No. 1, 132-135(15 Aug 1986). 
(CONF-851185—). 

From International laser science conference; Dallas, TX, 
USA (18 Nov 1985). 

Cryogenic rare-gas halide solutions, excited optically with 
radiation at 351, 248 and 193 nm, exhibit fluorescence bands corre- 
sponding to rare-gas halide dimer and trimer species. For liquid Ar, 
Kr, and Xe hosts, these emissions display a systematic trend of 
wavelength shifts and state lifetimes. Due to their strong dipolar 
character, these excimers radiate in the liquid at wavelengths which 
are considerably red shifted with respect to the gas phase values, 
interaction. In the case of XeF, stimulated emission has been ob- 
served on the B1/2—-X1/2 transition at 404 nm. Energies of —110 
pJ have been measured in 5 nsec pulses. 


18847 Aurora: multi-Kilojoule KrF laser system for ICF 
studies. Rosocha, L.A.; Bowling, P.S.; Burrows, M.D.; 
Hanlon, J.A.; Kang, M.; McLeod, J.; Ratliff, J.R.; Whit- 
comb, D.O.; York G.W. Jr. (University of California, Los 
Alamos National Laboratory, P.O. Box 1663, MS E548, Los 
Alamos, New Mexico 87545). AIP (American Institute of 
Physics) Conference Proceedings; 146: No. 1, 177-178(15 Aug 
1986). (CONF-851185—). 

From International laser science conference; Dallas, TX, 
USA (18 Nov 1985). 

Aurora is a high power KyF laser system used to deliver 
multi-kilojoule Sns 248-nm laser pulses to fusion targets. System 
specification are described. 


18848 Sm” sensitization of Nd* solid state lasers. 
Payne, S.A.; Chase, L.L. (Lawrence Livermore National 
Laboratory, P.O. Box 5508, Livermore, CA 94550). AJP 
(American Institute of Physics) Conference Proceedings; 146: 
No. 1, 237-238(15 Aug 1986). (CONF-851185—). Contract 
W-7405-ENG-48. 

From International laser science conference; Dallas, TX, 
USA (18 Nov 1985). 

We have measured the Sm2—>Nd* energy transfer efficiency 
in CaF. and have found that the transfer ocurs through the dipole- 
dipole interaction. Although efficiencies of 0.9 can be achieved 
with reasonable levels of Nd** doping, ae Sm* luminescence 
begins to quench at T>220K. 


18849 Room temperature SrAIF;:Cr** laser emission tun- 
able from 825 nm to 1010 nm. Caird, J.A.; Krupke, W.F.; 
Shinn, M.D.; Staver, P.R.; Guggenheim, H.J. (Lawrence 
Livermore National Laboratory, Box 808, Livermore, CA 
94550). AIP (American Institute of Physics) Conference Pro- 
ceedings; 146: No. 1, 243-244(415 Aug 1986). (CONF- 
851185—). Contract W-7405-ENG-48. 

From International laser science conference; Dallas, TX, 
USA (18 Nov 1985). 
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The tunable SrAIF;:Cr laser operates in a wavelength range 
from which frequency doubling can produce the blue wavelengths 
of interest for submarine laser communications (SLC). The princi- 
pal fluorescence lifetime of 95 ps is long enough to allow for effi- 
cient flashlamp pumping. The estimated emission cross section of 
1.9 x 10/sup -20/ cm? at 910 nm is high enough to allow efficient 
extraction of stored energy at a modest saturation fluence of 11.5 J/ 
cm2 To date, however, the output lasing slope efficiency has been 
limited to 15%, indicating high losses in the medium. The experi- 
ments are seen as a demonstration of the fact that Cr** ions doped 
in appropriate host media can provide tunable laser output in this 
important wavelength range. 


18850 Subpicosecond high power UV: laser 
Schwarzenbach, A.P.; Luk, T.S.; Johann, U.; McIntyre, L; 
McPherson, A.; Boyer, K.; Rhodes, C.K. (Department of 
Physics, University of Illinois at Chicago, P.O. Box 4348, 
Chicago, Illinois 60680). AIP (American Institute of Physics) 
Conference Proceedings; 146: No. 1, 616-617(15 Aug 1986). 
(CONF-851185—). 

From International laser science conference; Dallas, TX, 
USA (18 Nov 1985). 

A synchronously pumped dye laser with saturable absorber 
jet and cavity dumper is used as the source for producing a seed 
beam for excimer amplifiers. An optical fiber after the dye laser and 
a grating pair are used to compress the dye laser pulse to 250 fsec. 
A two stage dye amplifier brings the pulse to about 0.1 mJ at 745.2 
nm. Frequency doubling followed by summing the second harmon- 
ic with the fundamental in two KDP crystals produces radiation at 
248.4 nm to be amplified in two KrF amplifiers. The UV pulse du- 
ration was measured after the first amplifier to be 450 +- 150 fsec. 
The pulse energy was 23 +- 2 mJ, and the power therefore, was 
nominally —50 GW. 


18851 High precision absolute laser power measurements 
using a magnetically suspended rotor. Gillies, G.T.; Allison, 
S.W. (University of Virginia, Charlottesville, VA 22901). 
AIP (American Institute of Physics) Conference Proceedings; 
146: No. 1, 758-760(15 Aug 1986). (CONF-851185—). 

From International laser science conference; Dallas, TX, 
USA (18 Nov 1985). 

Improvements to a torsion pendulum technique for making 
radiation pressure based measurements of laser power absolutely 
are presented. By replacing torsion fiber suspensions with magnetic 
suspensions, increases in sensitivity and reduced systematic drift are 
possible. 


18852 Review of short wavelength lasers. Hagelstein, 
P.L. (Lawrence Livermore National Lab., CA). pp 382-413 
of Atomic physics 9. Van Dyck, R.S. Jr.; Fortson, E.N. 
(eds.). Singapore, Singapore; World Scientific Publishing 
Co. Pte. Ltd. (1984). (CONF-840786—). 

From 9. international conference on atomic physics; Seattle, 
WA, USA (23 Jul 1984). 

During the past few years substantial progress has been 
made in the fields of EUV and soft X-ray lasers. This paper re- 
views recently completed and ongoing research and that which 
may be done in the coming years. The aim is to provide researchers 
with a survey reference list in the fields. 


18853 Free-electron lasers. Robinson, K.E. (Mathemati- 
cal Sciences Northwest, Inc., Bellevue, WA). pp 432-461 of 
Atomic physics 9. Van Dyck, R.S. Jr.; Fortson, E.N. (eds.). 
Singapore, Singapore; World Scientific Publishing Co. Pte. 
Ltd. (1984). (CONF-840786—). 

From 9. international conference on atomic physics; Seattle, 
WA, USA (23 Jul 1984). 

Since the first oscillation of a free-electron laser (FEL) in 
1977, a great increase in activity has occurred in the field. This ac- 
tivity stems from the potential of the FEL to produce high power 
radiation over large spectral regions with high efficiencies. In 1983, 
additional FELs achieved oscillation. With the oscillation of these 
devices and the verification of many major theoretical questions, 
the free-electron laser is moving into a period of development 
where some of the unique characteristics of the device are being 
exploited. This paper briefly reviews the history and physics of 
free-electron lasers, and considers the future directions of these de- 
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vices. Discussion is restricted to magnetic-field devices which oper- 
ate in the Compton regime, and generally in the infra-red or shorter 
wavelength spectral regions. 65 references, 8 figures. 


18854 Metastability in the XUV: lasers and spectroscopy. 
Harris, S.E.; Caro, R.G.; Falcone, R.W.; Holm D.E.; 
Rothenberg, J.E.; Walker, D.J.; Wang, J.C.; Willi J.R.; 
Young, J.F. (Stanford Univ., CA). pp 462-479 of Atomic 
physics 9. Van Dyck, R.S. Jr.; Fortson, E.N. (eds.). Singa- 
pore, Singapore; World Scientific Publishing Co. Pte. Ltd. 
(1984). (CONF-840786—). 

From 9. international conference on atomic physics; Seattle, 
WA, USA (23 Jul 1984). 

The authors describe the spectroscopy, methods for excita- 
tion, and application of core-excited metastable atomic levels. Em- 
phasis is on systems in alkali atoms and alkali-like ions which are 
metastable against autoionization and in some cases against radi- 
ation, and which allow lasing to a level in the valence structure of 
the atom. 17 references, 13 figures, 4 tables. 


4204 Heat Transfer And Fluid Flow 
REFER ALSO TO CITATION(S) 17788, 18342, 18995 


18855 (AD-A—175048/8/XAB) Computer modeling of 
two-phase flow. Final report, December 1982-October 1986. 
Farwagi, S.M. perial Coll. of Science and Technology, 
London (UK)). Oct 1986. 85p. NTIS, PC A05/MF A0O1. 

In the accelerating flow of a lighter continuous phase 
through a heavier one, small non-uniformities grow into large ones 
due to the Rayleigh-Taylor instability. An experiment exemplifying 
the large bubble formation due to Rayleigh-Taylor instability was 
performed and simulated using the PHOENICS 84 computer code. 
The same numerical procedure was applied to the two-phase flow 
in a gun barrel. It showed that the acceleration provided by the 
movement of the projectile can cause initial non-uniformities to 
grow with time. 


18856 (CONF-861211—23) Tube vibration and flow dis- 
tribution in shell-and-tube heat exchangers. Wambsganss, 
M.W. (Argonne National Lab., IL (USA)). Sep 1986. Con- 
tract W-31109-ENG-38. 10p. NTIS, PC A02. File Number 
DE87004827. 

From American Society of Mechanical Engineers winter 
meeting; Anaheim, CA, USA (7 Dec 1986). 

Avoiding flow-induced vibration damage is a major concern 
to the designers and operators of shell-and-tube heat exchangers. 
This paper discusses the characteristics of tube vibration as deter- 
mined from a research program featuring tests of an industrial size 
exchanger. The state-of-the-art in understanding and predicting tube 
vibration and shellside flow distribution is briefly reviewed. Finally, 
research needs are identified and discussed. 


18857 (DOE/ER/13398—5) Heating and evaporation of 
turbulent liquid films: Annual progress report. Mudawwar, 
1.A.; Tiederman, W.G.; Shmerler, J.A.; Koskie, J.E.; Marsh, 
W.J.; Lyu, T.H. (Purdue Univ., Lafayette, IN (USA)). Mar 
1987. Contract FG02-85ER13398. 167p. NTIS MF AOI; 2; 
GPO Dep. File Number DE87005779. 


The 1986 annual report includes a complete review of previ- 
ous research on liquid films and a section describing the Theoreti- 
cal Modeling of falling films. Previous experimental investigations 
on sensible and evaporative heating of falling films are described. 
Turbulence modeis of freely falling films, and the equations for the 
analysis of heated and evaporating films are summarized. Experi- 
mental and numerical results are reported for the cases of sensible 
heating and evaporation. ror both heating and evaporation there is 
an agreement between experimental results and numerical predic- 
tions based on previous semi-empirical turbulence models at higher 
Prandtl numbers. At lower Prandtl numbers, where there is greater 
sensitivity to the eddy diffusivity, there is a greater discrepancy and 
none of the models predict the experimental trends. 





2619 / ERA-12/9 


18858 (NP—7751465) Investigation of nonstable flow 
——- in radial compressors. Final report of project B5, 

theoretical part. Fischer, G. (Hannover Univ. (Germany, 
F.R.). Sonderforschungsbereich 61 Stroemungsprobleme in 
der Energieumwandlung). 1985. 104p. (In German). NTIS 
(US Sales Only), A06/MF AOl. File Number 
DE87751465. 

The publication abstracted describes a method allowing the 
calculation of the transition flow in compressors. Nonlinear differ- 
ential equations are used to demonstrate it. Due to their hyperbolic 
characteristics they are causing discontinuities of the variables in 
the flow field. Wave propagations such as these have had an essen- 
tial influence on the choice of solution. The advantage of finite dif- 
ference methods evidently lies in their easier programmability com- 
pared with the characteristics method for large-scale computers. 
Their disadvantage consists in possible numerical oscillations in the 
case of compression waves. However, numerical oscillations did 
hardly occur or not occur at all in the case of the S/sub B//sup 
a/-difference method. The calculation of the compressor as a tran- 
sient channel does not take account of the stationary characteristics 
and requires hypothetical assumptions to evaluate the instable re- 
gions of the characteristic. Assumptions should however corre- 
spond to the physical appearance. The study is based on assump- 
tions determining the behaviour of the polytropic curve. The result- 
ing polytropic index allows the calculation of the energy and im- 
pulse transport which is an indispensable factor in the determina- 
tion of transient variables. 


18859 (NP—7770065) FE-procedure with linear state- 
ments for steady two-dimensional flow. Urban, C. (Hannover 
Univ. (Germany, F.R.). Inst. fuer Stroemungsmechanik und 
Elektronisches Rechnen im Bauwesen). 1986. 106p. (In 
German). NTIS (US Sales Only), PC A06/MF AOl. File 
Number DE87770065. 

The finite element methods for the calculation of stationary 
two dimensional flows which have been in use until now were de- 
veloped more than 13 years ago. Owing to the direct approxima- 
tion of the continuity equation, this methods require, for velocities 
(fluxes), trial functions of an higher order than that necessary for 
the pressures or water levels. This procedure using mixed interpola- 
tion leads to large equation systems and, correspondingly, high core 
capacity and computing time are required. A much more efficient 
method for the solution of the elliptic boundary value problem is 
presented here. The equations of motion are solved separately for 
each element for velocities or fluxes and are then inserted in the 
continuity equation which is approximated for the entire area. In 
doing so, only one equation system for the nodal water levels or 
the nodal pressures is established. With the newly calculated nodal 
values, after each iteration step, the velocities or fluxes are derived 
for each element by a matrix calculation. By avoiding direct ap- 
proximation of the continuity equation, it is possible to use exclu- 
sively linear trial functions. Combined with triangle elements, ele- 
ment matrices of (3*3) format result from this procedure, whereas 
the methods with mixed trial functions lead to element matrices of 
a minimum format of (15*15). The coefficients are calculated by a 
new method which allows to include the convective acceleration 
terms. Their inclusion has always been an obstacle for the realiza- 
tion of a method of this kind. Test calculations demonstrate the 
rapid convergence of the method without any convergence accel- 
eration measures. 


18860 (SFB—210/T-2) Turbulence modelling for incom- 
pressible flows. A report on the EUROMECH 180 collo- 
quium. Rodi, W. (Karlsruhe Univ. (T.H.) (Germany, F.R.). 
Sonderforschungsbereich 210 Stroemungsmechanische 
Bemessungsgrundlagen fuer Bauwerke). Dec 1985. 53p. 
(CONF-8407192—Summ.). NTIS (US Sales Only), PC 
A04/MF A01. File Number DE87750838. 

From EUROMECH colloquium 180 on turbulence model- 
ling for incompressible flows; Karlsruhe, F.R. Germany (4 Jul 
1984) 


EUROMECH colloquium 180 was held at Karlsruhe from 4- 
6 July, 1984, with the aim of bringing together specialists working 
in the area of turbulence modelling and of reviewing the state-of- 
the-art in this field. 44 scientists from 12 countries participated and 
28 papers were presented. The meeting started with a review of the 
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performance of two-equation turbulence models employing trans- 
port equations for both the velocity and the length scale of turbu- 
lence. These models are now generally well established, but it was 
found that their application to certain flow situations remains prob- 
lematic. The modelling assumptions involved in Reynolds stress- 
equation models were reviewed next, and new assumptions were 
proposed. It was generally agreed that, as computing power in- 
creases, these more complex models will become more popular also 
for practical applications. The increase in computing power also 
allows more and more to resolve the viscous sublayer with low 
Reynolds numbers models, and the capabilities and problems of 
these models were discussed. In this connection, special aspects of 
boundary layer calculations were also discussed, namely those asso- 
ciated with 3D boundary layers, converging and diverging flow 
and slightly detached boundary layers. The complex physical phe- 
nomena prevalent in situations under the influence of buoyancy and 
rotation were reviewed, and several papers were presented on 
models for simulating these effects. 


18861 (UCRL—96036) Development of a two-equation 
turbulent mix model. Leith, C.E. (Lawrence Livermore Na- 
tional Lab., CA (USA)). Dec 1986. Contract W-7405-ENG- 
48. 2lp. (CONF-8611116—4). NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87005837. 

From Nuclear explosives code developers conference; Albu- 
querque, NM, USA (16 Nov 1986). 

Two-equation models have been widely used for estimating 
turbulence effects in incompressible shear flows. Here one is em- 
bedded in a one-dimensional compressible hydrodynamics code for 
simulation of Rayleigh-Taylor and Richtmyer-Meshkov instability 
induced mixing. The two equations are for turbulent kinetic energy 
k and its dissipation ¢. Dimensionally correct combinations of k and 
€ give eddy diffusion coefficients which determine material mixing. 
The 10 model constants are chosen to match key experiments in- 
cluding those at AWRE on mixing at an accelerated interface. The 
model shows strong enhancement of turbulence by a shock in quali- 
tative agreement with observations. 


18862 On unusual statistics and quantum point vortices. 
Goldin, G.A.; Menikoff, R.; Sharp, D.H. (Departments of 
Mathematics and Physics, Rutgers University, New Bruns- 
wick, New Jersey 08903). Journal of Mathematical Physics 
(New York); 28: No. 3, 744-746(Mar 1987). 

In an ideal two-dimensional incompressible fluid, @ statistics 
for a pair of identical quantum point vortices is not well defined. 


18863 Linear imaging of gas velocity using the photother- 
mal deflection effect. Cattolica, R.J.; Sell, J.A. (Combustion 
Research Facility, Sandia National Laboratories, Livermore, 
CA 94550). AIP (American Institute of Physics) Conference 
Proceedings; 146: No. 1, 668-671(15 Aug 1986). (CONF- 
851185—). 

From International laser science conference; Dallas, TX, 
USA (18 Nov 1985). 

The velocity profile across a cold laminar jet of a mixture of 
ethylene and nitrogen gas was measured with the photo-thermal ve- 
locimetry technique for a series of volumetric flow rates. (AIP) 


18864 Laser-induced breakdown of UF; and its applica- 
tion to flow diagnostics. Allison, S.W.; Cates, M.R.; Noel, 
B.W. (Oak Ridge Gaseous Diffusion Plant, Oak Ridge, ™ 
37831). AIP ieee Institute of Physics) Conference Pro- 
ceedings; 146: No. 1, 678-679(15 Aug 1986). (CONF- 
851185—). 

From International laser science conference; Dallas, TX, 
USA (18 Nov 1985). 

Breakdown of gaseous UF can be produced with relatively 
low fluence (approximately 10° W/cm?) near-uv pulsed laser light. 
A broad spectrum is produced consisting of hundred of atomic (Ui 
and U;:) lines. Following breakdown, particles are formed from the 
dissociation/ionization products and the sample volume remains 
ionized for a long time. This sample volume is elevated in tempera- 
ture, and a shock wave is produced. Other pertinent details are pre- 
sented. A schlieren technique is described for observing the motion, 
hence velocity, of the temperature defect and shock wave. Also 
given is a flow visualization method based on imaging a long-lived 
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emission component with a gated (2 10-ns) image intensifier system. 
These and other methods are prospective ways to perform flow 
diagnostics in gas centrifuges. 


4205 Materials Testing 


REFER ALSO TO CITATION(S) 17810, 18264, 18328, 18469, 18527 


18865 (FRADOC—7-4) French studies of cyclic crack 
growth behaviour of RPV steels in PWR environment. Am- 
zallag, C.; Bernard, J.L.; Slama, G. (Societe Franco-Ameri- 
caine de Constructions "Atomiques (FRAMATOMEB), 92 - 
Courbevoie (France)). May 1985. 27p. (CONF-8505273—1). 
NTIS (US Sales Only), PC A03/MF AOI. File Number 
DE87750935. 
From 2. International Atomic Energy Agency specialists’ 
meeting on ene crack growth; Sendai, Japan (15 May 1985). 
OME and UNIREC laboratory have carried out, 
for several aa an experimental program in PWR environment in 
order to study the effect of different parameters (metallurgical, me- 
chanical, chemical) on the fatigue crack growth rates of pressure 
vessel steels 16 MND 5. Attention was paid to the effects of fre- 
quency, waveform, R ratio and metallurgical variables such as 
sulfur content. The results obtained, so far, have shown a strong 
interaction between the parameters: materials - environment and 
loading conditions. They are discussed in terms of anodic dissolu- 
tion and hydrogen embrittlement mechanisms. 22 refs. 


18866 (RFP—3886) Optical method for evaluating stem 
bore surface finish. Dutton, G.W. (Rockwell International 
Corp., Golden, CO (USA). Rocky Flats Plant). 15 Sep 
1986. Contract AC04-76DP03533. 12p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87005791. 

Optical techniques are described for determining quantita- 
tively the interior or bore surface finish of small diameter tubing or 
stems. This is accomplished by measuring the intensity of light ran- 
domly reflected or scattered from the surface. One forward scatter- 
ing and two backward scattering methods were investigated. Re- 
sults are included for applying these methods (especially the bores- 


cope backscattering technique) to various production stems at 
Rocky Flats. 


4208 Electronic Circuits And Devices 


REFER ALSO TO CITATION(S) 18546, 18646, 18996 


18867 (LA-UR—86-4352) Graphite as a picosecond laser 
activated opening switch. Chauchard, E.A.; Lee, C.H.; 
Huang, C.Y.; Malvezzi, A.M. (Los Alamos National Lab., 
NM (USA); Maryland Univ., College Park (USA). Dept. of 
Electrical Engineering; Harvard Univ., Cambridge, MA 
(USA). Gordon McKay Lab.). 1987. Contract W-7405- 
ENG-36. 5p. (CONF-870114—2). NTIS, PC A02/MF AOI; 
GPO Dep. File Number DE87003758. 

From IEEE/OSA topical meeting on picosecond electronics 
and optoelectronics; Lake Tahoe, NV, USA (14 Jan 1987). 

Highly Oriented Pyrolytic Graphite exhibiting a high con- 
ductivity in the dark and a high resistivity when illuminated by in- 
tense laser light was used as an opening switch. 


18868 (SAND—87-0182C) MBE [molecular beam eri- 
taxy] growth of strained-layer superlattice device structures. 
Dawson, L.R. (Sandia National Labs., Albuquerque, NM 
(USA)). Feb 1987. Contract AC04-76DP00789. 6p. (CONF- 
870256—1). NTIS, PC A02. File Number DE87005881. 

From 4. international workshop on future electron devices; 
Tokyo, Japan (9 Feb 1987). 

Strained-layer superlattices are periodic structures composed 
of mismatched layers whose thickness does not exceed the critical 
value for elastic deformation, thus avoiding the generation of misfit 
dislocations. For semiconductor applications this greatly increases 
the range of alloys available for high quality (neraly defect-free) 
materials and provides novel methods for tailoring many electronic 
and optical properties. MBE growth techniques have been used for 


the growth of high quality InGaAs/GaAs and InAsSb/InSb struc- 
tures. 5 figs. 


— (SAND—87-0274C) Effect of diffuse reflectivity 
linewidth 


photoresist control, Casalnuovo, S.A,; 
henedie, C.L.; Stiefeld, R.E.; Draper, B.L.; Mahoney, 
A.R. (Sandia National Labs., Albuquerque, NM (USA)). 
Mar 1987. Contract AC04-76DP00789. 6p. (CONF- 
870383—1). NTIS, PC A02. File Number DE87005852. 

From Symposium on microlithography; Santa Clara, CA, 
USA (1 Mar 1987). 

Recent studies have shown that the diffuse reflectivity of 
sputtered Al/1% Si films plays a significant role in the lot to lot 
control of photoresist linewidth for 2.0 m features on our 16K 
SRAM device. The exposure energy required to produce 2.0 m 
resist lines on product wafers at this level was monitored and corre- 
lated with both the total and diffuse reflectivity as measured on 
control wafers included with the product wafers during Al/Si dep- 
osition. Fourteen product lots were monitored over a period of sev- 
eral months. The results show a strong correlation between changes 
in the diffuse reflectivity and the exposure energy. An increase of 
64% in the diffuse reflectivity of the Al/Si film is accompanied by 
an increase of 80% in the exposure energy required to produce 2.0 
m lines in positive resist. For these same lots, the total reflectivity 
varies by less than +-3%, usually taken as an indication of good 
process control at metal deposition, with no apparent correlation to 
the exposure energy. Several different resist processes were investi- 
gated to control the effects of changes in the diffuse reflectivity. 
The most promising of these has been a new dyed photoresist de- 
veloped at Sandia. The unbleachable dye has been selected for opti- 
mal performance at the exposure and alignment wavelengths used 
in the Ultratech stepper. The diffuse reflectivity of Al/Si films 
coated with dyed resist is diminished by a factor of eight over the 
reflectivity of films coated with our standard resist. The total re- 
flectivity is diminished by a factor of five. 


18870 (UCID—20954) EM laboratories for linear cou- 
pling. King, R.J.; Hudson, H.G.; McLeod R.R. (Lawrence 
Livermore National Lab., CA (USA)). Jan 1987. Contract 
W-7405-ENG-48. 8p. NTIS, PC A02/MF A0l; 1; GPO 
Dep. File Number DE87005201. 

Broadband, well calibrated, sensitive, and automated labora- 
tories are essential for conducting meaningful phenomenology and 
susceptibility characterization studies. This presentation gives an 
overview reflecting the facilities and experiences at Lawrence 
Livermore National Laboratory. 


18871 Design of a small-orbit/large-orbit gyroklystron 
experiment. Lawson, W.; Latham, P.E. (Electrical Engineer- 
ing Department and Laboratory for Plasma and Fusion 
Energy Studies, University of Maryland, College Park, 
Maryland 20742). Journal of Applied Physics; 61: No. 2, 519- 
528(15 Jan 1987). 

Detailed here are the characteristics of the designs of a 500- 
kV, 45-A electron gun and two 10-GHz gyroklystron circuits. The 
electron gun produces a rotating beam by passing an annular, lin- 
early streaming beam through a nonadiabatic magnetic transition 
followed by an adiabatic-compression region. It is demonstrated 
that the same gun can produce either a small-orbit beam suitable for 
interaction with a TE/sup 0//sub 01/ cavity mode or a large-orbit 
beam suitable for interaction with a TE/sup 0//sub 31/ cavity 
mode. A detailed comparison of the relevant circuit characteristics, 
including peak gain and efficiency, performance degradation with 
increasing velocity spread, and AM and PM sensitivities to voltage 
and current fluctuations, is made. 





4209 Waste Processing Plants And Equipment 


REFER ALSO TO CITATION(S) 17975 
4210 Combustion Systems 


REFER ALSO TO CITATION(S) 17789, 17792, 17977, 18788 


18872 (DOE/PC/80511—T6) Hydrodynamics, 


Chao, B.T. (Illinois Univ., Urbana (U: 
chanical and Industrial Engin ). 1987. Contract FG22- 
85PC80511. 2ip. NTIS. BC PC A02, A0l; 1; GPO Dep. 
File Number DE87005641. 

This technical progress report covers the progress made 
during the period 22 October 1986 through 21 January 1987. The 
experimental data, obtained previously from multiparticle tracking 
experiments by using the Computer-Aided Particle Tracking Feacili- 
ty (CAPTF) in the University of Illinois at Urbana-Champaign, 
were examined to study the nature of the fluctuating motion of the 
solids in the fluidized bed. Auto- and cross-correlations of the de- 
tector signals were computed to describe the characteristic nature 
of the solids fluctuation motion. Another part of the study was de- 
voted to the evaluation of the particle velocity distribution in the 
velocity space from the experimental data of the single-particle 
tracking technique. 7 figs., 2 tabs. 


(USA). Dept. of Me- 


18873 (N—87-14426) Liquid oxygen cooling of high pres- 
sure LOX/hydrocarbon rocket thrust chambers. Price, H.G.; 

Masters, P.A. (National Aeronautics and Space Administra- 
tion, Cleveland, OH (USA). Lewis Research Center). Aug 
1986. 23p. (NASA-TM—88805; E—3149; NAS— 
1.15:88805). NTIS, PC A02/MF AOl 

An experimental program using liquid oxygen (LOX) and 
RP-1 as the propellants and supercritical LOX as the coolant was 
conducted at 4.14, 8.27, and 13.79 MN/sq m (600, 1200, and 2000 
psia) chamber pressure. The objectives of this program were to 
evaluate the cooling characteristics of LOX with the LOX/RP-1 
propellants, the buildup of the soot on the hot-gas-side chamber 
wall, and the effect of an internal LOX leak on the structural integ- 
rity of the combustor. Five thrust chambers with throat diameters 
of 6.6 cm (2.5 in.) were tested successfully. The first three were 
tested at 4.14 MN/sq m (600 psia) chamber pressure over a mixture 
ratio range of 2.25 to 2.92. One of these three was tested for over 
22 cyclic tests after the first through crack from the coolant chan- 
nel to the combustion zone was observed with no apparent metal 
burning or distress. The fourth chamber was tested at 8.27 MN/sq 
m (1200 psia) chamber pressure over a mixture range of 1.93 to 
2.98. The fourth and fifth chambers were tested at 13.79 MN/sq m 
(2000 psia) chamber pressure over a mixture ratio range of 1.79 to 
2.68. 


4220 Underground Engineering 
REFER ALSO TO CITATION(S) 18619 
4240 Pollution Control Equipment 


REFER ALSO TO CITATION(S) 17792 
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18874 (SLAC—303) 1986 linear accelerator conference 
proceedings. (Stanford Linear Accelerator Center, Menlo 
Park, CA (USA)). 1986. Contract AC03-76SF00515. 
633p. (CONF-860629—). NTIS, PC A99/MF A011; 1; GPO 
Dep. File Number DE87005940. 

From Linear accelerator conference; Stanford, CA, USA (2 
Jun 1986). 

te abstracts were prepared for 182 papers in these 

conference proceedings. (LEW) 
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4301 Design, Development, And Operation 


REFER ALSO TO CITATION(S) 19114, 19144, 19388, 19396, 19412, 19796 


(CONF-861114—41) The HVEM-Tandem Acceler- 
ator Facility at Argonne National Laboratory. Taylor, A.; 
Allen, C.W.; Ryan, E.A. (Ar e National Lab., IL 
(USA)). Nov 1986. Contract W-31109-ENG-38. 13p. NTIS, 
PC A02/MF AO}; 1; GPO Dep. File Number DE87004736. 
From 9. international conference on application of accelera- 
tors in research and industry; Denton, TX, USA (10 Nov 1986). 
The HVEM-Tandem National User F. Facility consists of a 
modified Kratos/AEI EM7 HVEM with maximum accelerating 
voltage of 1.2 MeV, interfaced to both a 2 MV National Electro- 
statics Tandem ion accelerator and a 300 kV Texas Nuclear ion ac- 
celerator. The latter is being replaced with a 650 kV National Elec- 
trostatics accelerator which should be fully operational in FY 87. 
These accelerators provide a side range of ion species with energies 
from 25 keV to 8 MeV. The combination of HVEM and ion accel- 
erators provides truly unique capability for ion irradiation/implan- 
tation experimentation along with simultaneous microscopy. The 
HVEM-Tandem Facility currently is employed for a wide range of 
materials research, including basic in situ studies of mechanical 
properties, oxidation and hydrogen effects in metals, radiation ef- 
fects including ion and electron irradiation-induced phase changes 
and general defect analysis. More than half of these studies are con- 
ducted by non-ANL scientists from universities and other national 
laboratories. Access to the National User Facility is by means of 
research proposals which are reviewed by a Steering Committee 
composed of both Argonne and non-Argonne scientists represent- 
ing the user community. 


18876 (CONF-8609234—5) Status of the Intense Pulsed 
Neutron Source. Brown, B.S.; Carpenter, J.M.; Crawford, 
R.K.; Potts, C.W. (Argonne National Lab., IL (USA)). Sep 
1986. Contract W-31109-ENG-38. 2ip. NTIS, PC A02/MF 
AO0l1; 1; GPO Dep. File Number DE87004675. 

From International collaboration on advanced neutron 
sources; Villigen, Switzerland (22 Sep 1986). 

Recent experience and progress with the accelerator, targets, 
moderators, scattering instruments, data acquisition systems, ancil- 
lary equipment and the user program are described. 


18877 (CONF-8611103—7) Status of the ORNL 25URC 
accelerator. Ziegler, N.F.; Milner, W.T.; Mills, G.D.; Meigs, 
M.J.; McPherson, R.L.; Juras, R.C.; Jones, C.M.; Hoglund, 
DE; Haynes, D.L.; Bigg erstaff, JA. (Oak Ridge National 
Lab., ™ (USA). 1986 Contract AC05-840R21400. 4p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87000020. 

From 20. symposium of North Eastern Accelerator Person- 
nel; Notre Dame, IN, USA (3 Nov 1986). 

The operation and maintenance of the ORNL 25URC accel- 
erator is reported. The accelerator provided 4162 hours of beam for 
research in FY 1986. Hours of accelerator usage is shown for each 
month on a histogram. Accelerator tubes were replaced in two 
units. Compressed geometry tubes were installed as a test of the 
concept. A histogram of number of runs vs. terminal voltage is pro- 
vided. The annular geometry surface ionization source was used ex- 
clusively. A new chopper-buncher system was installed in the injec- 
tion line. (LEW) 


(INIS-SU—387-Vol.1, pp 157-174) Experimental 
research program at the IHEP accelerator. Status and out- 
look. Tyurin, N.E. 1984. NTIS (US Sales Only), PC A09/ 
MF AOl1. File Number DE87780081. (CONF-8306299— 
Vol.1). 

From JINR-CERN school of physics; Tabor, Czechoslova- 
kia (5 Jun 1983). 

The main directions in the experimental program at the 
IHEP accelerator are described as follows: polarization studies, rare 
processes, charge-exchange reactions, high Psub(t) processes, 
hadron quark structure in soft processes, neutrino physics. Recent 
most interesting experimental results are listed. The construction of 
the booster at IHEP is being completed now, which will allow to 
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increase the main ring intensity in more than 10 times. Neutrino 
studies and hyperon physics are the very first experiments to be 
carried out at this intensities. Alongside with standard neutrino 
beam it is planned to construct for the first time tagged neutrino 
beams. Construction of a hyperon beam channel is under comple- 
tion. The SFINKS set up is being constructed with the use the two 
now existing set ups (the superconducting magnet "Hyperon” and 
multi-channel spectrometer "Lepton-F”. An accelerator storage 
complex with the energy of 3 TeV is being under construction. 


= (KEK—85-11) Study of the Alvarez linac stabilized 

post-couplers. (National Lab. for High Energy Physics, 
Oho, Ibaraki (Japan)). Nov 1985. 98p. NTIS (US Sales 
Only), PC A05/MF AO01. File Number DE87701201. 

A model of Alvarez linac equipped with post-couplers was 
constructed. The field distribution and the resonant frequency of 
the accelerating mode were measured to study its properties against 
perturbations such as manufacturing errors of the tank. The experi- 
mental results were compared with an analysis using equivalent cir- 
cuits. The mechanism of the stabilization was confirmed by the 
analysis and the following remarkable information about this struc- 
ture were obtained: Post-couplers have an effect to distort the field 
distribution as well as to stabilize it depending upon the length of 
post-couplers inserted into the tank. Furthermore, the role of tabs 
which are used to tilt the field distribution and the difference be- 
tween a post-coupled structure and a multi-stem structure are inves- 
tigated with the analysis of equivalent circuits. 


18880 (KFTI—84-29) START- a heavy-current nanose- 
cond pulsed electron accelerator. Gaponenko, N.I.; Tkach, 
Yu.V.; Gadetskij, N.P. (AN Ukrainskoj SSR, Kharkov. 
Fiziko-Tekhnicheskij Inst.). 1984. 11p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87701205. 

Results of experimental investigations of the “START” 
heavy-current high-impedance accelerator of relativistic electron 
beams are presented. Design peculiarities and electrical perform- 
ances of basic units are described: high-voltage impulse generator, 
double forming line, commutator, diod. The electron beam with the 
following parameters is produced: the maximum energy of E ap- 
proximately equal to 1.5 MeV, current of I approximately equal to 
15 kA, pulse half-amplitude width of tau approximately equal to 10 
ns. 6 refs.; 8 figs. 


18881 (KFTI—84-30) Production of high-efficiency mi- 
crosecond heavy-current beams. (Tsentral’nyj Nauchno- 
Issledovatel'skij Inst. Informatsii i Tekhniko-Ehkonomiches- 
kikh Issledovanij po Atomnoj Nauke i Tekhnike, Moscow 
(USSR)). 1984. 13p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE87701206. 

The comparative analysis of various constructions of diodes 
with magnetic insulation is reported. It is shown that the diode cur- 
rent leakage decrease results in increase of pulse duration of relativ- 
istic electron beam and diode efficiency. A ring high quality elec- 
tron beam of 0.6 MeV energy, current - 3-4 kA, duration - 2.5 ps 
and ring width 0.8 - 1 mm is obtained. 12 refs.; 11 figs.; 1 tab. 


18882 (LA-UR—87-69) Discussion of high brightness rf 


linear accelerators. Jameson, R.A. (Los Alamos National 
Lab., NM (USA)). 1987. Contract W-7405-ENG-36. 53p. 
(CONF- -870143—1). NTIS, PC A04/MF AOI; 1; GPO Dep. 
File Number DE87005116. 

From Foreign Applied Science Assessment Center confer- 
ence; —. VA, USA (13 Jan 1987). 

The fundamental aspects of high-brightness rf linacs are out- 
lined, showing the breadth and complexity of the technology and 
indicating that synergism with advancements in other areas is im- 
portant. Areas of technology reviewed include ion sources, injec- 
tors, rf accelerator structures, beam dynamics, rf power, and auto- 
matic control. (LEW) 


18883 Laser beam configurations for cumulative interac- 
tion with electrons in a gas. Fontana, J.R. (University of 
California, Santa Barbara, CA 93106). AIP (American Insti- 
tute of Physics) Conference Proceedings; 146: No. 1, 113- 
114(15 Aug 1986). (CONF-851185—). 


From International laser science conference; Dallas, TX, 
USA (18 Nov 1985). 

The index of refraction of a gas can be used to match the 
electron and wave phase velocities. Short laser pulses are required 
to avoid gas breakdown, and only high-energy electrons can over- 
come the molecular collisions and matching condition problems. 
Appropriate field configurations are discussed as well as means of 
producing them. Optical waveguides may be used to enhance the 
net energy exchange of focusing effect for a given lase pulse energy 
and within the power density limitations at the guide boundary. 
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18884 (BNL—39046) Production techniques for measur- 
ing SSC [Superconducting Super Collider] accelerator mag- 
nets. Wanderer, P. deetéenn National Lab., Upton, NY 
(USA)). 1986. Contract AC02-76CHO00016. 7p. P(CONF- 
860583—6). NTIS, PC A02/MF AOI; 1; GPO Dep. File 
Number DE87005259. 

From International Committee for Future Accelerators 
workshop on superconducting magnets and cryogenics; Upton, NY, 
USA (12 May 1986). 

This paper reviews plans for the formidable task of measur- 
ing SSC accelerator magnets. The focus is on measurements of the 
dipoles for the two collider rings. The magnitude of the job is sum- 
marized. The required accuracy of the measurements is discussed in 
terms of SSC accelerator requirements and expected magnet pro- 
duction tolerances. The measuring system which will be used for 
the first 16.6 m SSC dipoles is described. 


18885 (GSI—86-11) 3-D generalized equations for emit- 
tance and field energy of high-current beams in periodic fo- 
cusing. Hofmann, I.; Struckmeier, J. (Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, 
F.R.)). Sep 1986. 40p. NTIS (US Sales Only), PC A03/MF 
A01. File Number DE87750844. 

For high-current beams in three dimensions a set of ordinary 
differential equations relating the rms emittances with the nonlinear 
field energy is derived. The equations are valid in constant or peri- 
odic focusing. They can be specialized to 1-D and 2-D as well and 
thus provide a general framework to study emittance growth. They 
allow to estimate the expected total emittance growth, if the 
change of nonlinear field energy can be predicted from general 
principles, like the homogenization of charge density in space- 
charge-dominated beams. The equations also lead to estimates for 
the maximum longitudinal-transverse emittance transfer in situations 
where equipartitioning occurs. A comparison with results from 
computer simulation of 3-D bunched beams yields excellent agree- 
ment with theory and confirms the emittance growth formulae de- 
rived from this theory. 


18886 (JINR—9-85-847) Influence of the field axis distri- 
bution in quadrupole microprobe on dimensions of output 
beam cross-over. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics). 1985. 4p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE87701069. 

The different forms of axial distribution of the field in qua- 
drupole microprobe having rotation quadruplet objective is studied 
by solving equations of motion with geometrical aberrations of the 
third order. The optimum form of axis distribution for minimizing 
the cross-over is suggested. 4 refs. 


18887 (JINR—9-85-848) Influence of space charge for 
different emittances of paraxial beam on crossover 
in a proton quadrupole microprobe. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Neutron Physics). 1985. 
Tp. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
ile Number DE87701070. 

The influence of space-charge distribution of the beam on its 

evolution in microprobe optics is investigated. For this purpose the 





para-axial equations of motion, including charge exchange effects, 
has been studied for the system consisting of the quadrupole lenses. 
The dependence of final cross-over on beam current is discussed. 4 
refs.; 2 tabs. 


—9-86-4) Estimation of beam tolerable in- 

superconducting accelerators of relativis- 

tic nuclei. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of High Energy). 1986. 8p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE87701071. 
Calculations of the radial dose distributions in the supercon- 
ducting dipole magnet elements have been performed by means of 
the Monte Carlo method. Simple method for estimation of the 
beam tolerable intensity at tuning the heavy charged particle accel- 
erators have been presented. Dependences of the beam tolerable in- 
tensities on the depth of technological shielding or ion transport 
channel walls under the relativistic nuclear fall onto the vacuum 
chamber of the accelerator at a sharp angle have been obtained. 7 


(JINR—R-9-85-892) About calculation of the field 
excited by a moving electron bunch in a linear induction ac- 
celerator channel. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Dept. of New Acceleration Methods). 1985. 12p. 
(In Russian). NTIS (US Sales Only), PC A02/MF A01. File 
Number DE87701170. 

The fields induced by a moving electron bunch in the system 
representing the model of linear accelerator channel are investigat- 
ed. The channel structure is represented by a succession of narrow 
cavities of radial line type connected by drift tubes. The calculation 
formulas are derived which permit to design the computer pro- 
gram. The analysis of these formulas is performed taking into ac- 
count the specific task: a comparetively moderate value of bunch 
velocity. On the basis of developed program calculations of in- 
duced field in the place of bunch position at its motion and for 
fixed” observation points inside the structure in dependence on 
time are performed. The bunch energy-loss because of structure ex- 
citation is evaluated. 5 refs. 


18890 (JINR—R-9-85-915) Calculation of stationary 
magnetic field of multisection system of linear induction ac- 
celerator. Zhidkov, E.P.; Matora, I.M.; Savvin, V.A. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Com- 
puting Techniques and Automation). 1985. 14p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE87701171. 

Submitted to the journal Zh. Tekh. Fiz. . 

A method for calculating a static axial-symmetric magnetic 
field for multisection system of linear induction accelerator is pro- 
posed under assumption that ferromagnetic has infinite magnetic 
permeability. The problem is formulated for theta-component 
vector potential and is reduced to integral equation of the second 
kind on the boundary of ferromagnetic. For numerical solution of 
the equation a version of the boundary element method is used. 
The unknown function is approximated with O(h/sup 2/) accuracy. 
The discretization which permits to find a comparatively exact so- 
lution of the problem at a relatively large h is suggested. Making 
allowance for asymptotic behaviour of potential, properties of inte- 
gral equation kernels and geometrical regularities in position of fer- 
romagnetic inductors and focusing lenses permits to optimize the 
calculation process. Results of calculations are compared with ex- 
perimental data, and calculational distributions of magnetic field of 
some sections of LIU/30 are given. 9 refs. 


18891 (JINR—R-9-85-946) On low-frequency Buneman 
type instability in slowing-down structure. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Dept. of New Acceleration 
Methods). 1985. 4p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE87701173. 

Submitted to the journal Zh. Tekh. Fiz. . 

A possibility of decreasing the threshold current of Buneman 
instability for relativistic electron beam in slowing-down structure 
is investigated. On the basis of solving the dispersion equation 
taking into account the boundary conditions in a system of spiral 
waveguide with magneto dielectric it is shown analytically and nu- 
merically that due to the beam interaction with structure a low-fre- 
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quency instability of Buneman type may appear independently on 
the ion presence. Under certain conditions the instability could loss 
its threshold character, the wave having a small phase velocity and 
a rather big increment. 7 refs. 


18892 (JINR—R-11-85-973) Numerical simulation of the 
magnetic fields for focusing the slow ex- 
direct beam. (Joint Inst. for Nuclear Re- 

search, Dubna (USSR). Lab. of Computing Techniques and 

Automation). 1985. 8p. (In Russian). NTIS (US Sales O Only), 

PC A02/MF A01. File Number DE87701183. 

Using the method of boundary integral equations, the distri- 
butions of fringing magnetic field is calculated in the chamber of 
the synchrophasotron. The size and shape of ferromagnetic shims, 
which induce a required linearly increasing field at the edge of the 
operating region, are chosen by numerical simulation on a comput- 
er. The induced distribution makes it possible to obtain in the accel- 
erator magnet a field which provides the focusing of an extracted 
beam in the horizontal plane. 5 refs.; 10 figs.; 1 tab. 


(JINR—R-11-86-80) Numerical ——— of two- 
} fields for the synchrotron SPIN magnets on a se- 
quence of grids. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Computing Techniques and Automation). 
1986. 14p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87701184. 

Numerical algorithms of calculation on a sequence of grids 
are used for an investigation of nonlinear effects with a high accu- 
racy, i.e. the dependence of a field distribution on current in an su- 
perconducting coil of the synchrotron SPIN magnets when an iron 
yoke is saturated. The calculation has been performed with the help 
of the GRIDS program which realizes these algorithms for solving 
two-dimensional magnetostatic problems in magnets of rectangular 
configuration. Questions of the accuracy of calculations are ana- 
lysed. A comparison is made with the results obtained by the 
POISSON program. 19 refs.; 9 figs.; 6 tabs. 


18894 (LA-UR—86-4182) Some comments on emittance 
of H™ ion beams. Allison, P. Alamos National Lab., 
NM (USA)). 1986. Contract W-7405-ENG-36. 17p. (CONF- 
8610115—20). NTIS, PC A02/MF AO1; 1; GPO Dep. File 
Number DE87003731. 

From 4. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (27 Oct 
1986). 

' Some properties of emittance, emittance distributions, and 
measurement techniques are reviewed. In comparing the results of 
measurements with several different types of H~ sources with each 
other and with emittance formulae, it is concluded that the emit- 
tance of surface-type sources is dominated by the effective ion tem- 
perature. Other effects, such as ion-optical distortions, may account 
for the emittance of volume-type sources. 


18895 (NITEFA-P-V—0690) Electromagnetic waves in a 
vacuum channel with a dielectric tube. (Nauchno- 
Issledovatel’skij Inst. Ehlektrofizicheskoj Apparatury, Len- 
ingrad (USSR)). 1985. 7p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE87701229. 

Decelerating properties of dielectric tubes with electrocon- 
ducting coating used in the accelerating channel of linear induction 
accelerator are analysed by the method of partial regions. For the 
case of hybride waves presented are numerical results of the 
Rsub(sh)/Q parameter calculation and estimated is current value 
corresponding to the threshold value of beam transversal instability 
(Rsub(sh) is the transversal shunt resistance of the structure, Q is a 
quality factor). 4 refs. 


18896 Nonlinear plasma dynamics in the plasma wake- 
field accelerator. Rosenzweig, J.B. (Department of Physics, 
University of WisconsinMadison, Madison, Wisconsin 
53706). Physical Review Letters; 58: No. 6, 555-5589 Feb 
1987). 

Excitation of nonlinear plasma oscillations by an intense ul- 
trarelativistic electron beam is considered. It is shown, by analytical 
solutions of the one-dimensional relativistic fluid equations, that 
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under certain conditions on the relative electron beam and plasma 
densities extremely large longitudinal electric fields can be generat- 
ed in the beam’s wake. This scheme is a nonlinear version of the 
plasma wakefield accelerator, and is predicted to have advantages 
over the linear regime. 


18897 Guiding of an electron beam from a rf accelerator 
by a laser-ionized channel. Carlson, R.L.; Downey, S.W.; 
Moir, D.C. (Los Alamos National Laboratory, P. O. Box 
1663, Los Alamos, New Mexico 87545). Journal of Applied 
Physics; 61: No. 1, 12-19(1 Jan 1987). Contract W-7405- 
ENG-36. 

The first guiding of multiple pulses from a rf accelerator by 
an ultraviolet-laser-ionized channel in low-pressure benzene has 
been demonstrated. In particular, two 5-ns, 750-A, 30-MeV pulses 
separated by 20 ns were transported a maximum distance of 13.5 m. 
Detailed measurements of the temporal behavior of the beam as it 
propagated versus distance, laser-channel parameters, and accelera- 
tor conditions were made. 


18898 Beam deflection phenomena in a Pulselac post-ac- 
celeration gap. Johnson, D.J.; Lockner, T.R. (Sandia Nation- 
al Laboratories, Albuquerque, New Mexico 87185). Journal 
of Applied Physics; 61: No. 1, 20-35(1 Jan 1987). Contract 
AC04-76DP00789. 

The post-acceleration of a 400-keV, 10-kA proton beam by a 
200-kV magnetically insulated gap is investigated. The defections 
from self- and applied E and B fields are measured and compared 
to calculated values. Several important principles of post-accelera- 
tion gap operation are observed for the first time that are important 
for multigap operation. First, the beam is inadequately space-charge 
neutralized without gas puffs or preformed plasma in regions of 
transverse applied-B field to allow efficient transport. The beam is 
also noncurrent neutralized in these regions. Second, the applied-B 
field defines equipotential surfaces in the gap allowing the voltage 
on the gap to steer and focus the beam, and it has an axial field 
component that acts like a pair of solenoidal lenses to focus the 
beam. It is also pointed out how azimuthal asymmetries in the beam 
current density and cathode plasma cause beam self-field asymme- 
tries that lead to growth of beam emittance. Finally, we discuss a 
model which can be used to extrapolate the experimental results to 
multigap operation. 
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18899 (BNL—39311) Booster parameter list. Parsa, Z. 
(Brookhaven National Lab., Upton, NY (USA)). Oct 1986. 
Contract AC02-76CH00016. 81p. NTIS, PC A0O5/MF AOI; 
1; GPO Dep. File Number DE87005822. 

The AGS Booster is designed to be an intermediate synchro- 
tron injector for the AGS, capable of accelerating protons from 200 
MeV to 1.5 GeV. The parameters listed include beam and oper- 
ational parameters and lattice parameters, as well as parameters per- 
taining to the accelerator’s magnets, vacuum system, radio frequen- 
cy acceleration system, and the tunnel. 60 refs., 41 figs. (LEW) 


18900 (CONF-8510407—Vol.2) Project planning work- 
shop 6-GeV synchrotron light source: Volume 2. (Brookhaven 
National Lab., Upton, NY (USA); Stanford Linear Acceler- 
ator Center, Menlo Park, CA (USA)). 1986. Contract 
AC05-760R00033. 512p. (CONF-8601104—Vol.2). NTIS, 
PC A22. File Number DE87003767. 

From Project planning workshop 6-GeV synchrotron light 
source; Upton, NY, USA (15 Oct 1985). 

A series of work sheets, graphs, and printouts are given 
which detail the work breakdown structure, cost, and manpower 
requirements for the 6 GeV Synchrotron Light Source. (LEW) 


18901 (CONF-8609234—4) Performance of the Intense 
Pulsed Neutron Source Accelerator System. Brumwell, F.; 
Potts, C.; Rauchas, A.; Stipp, V.; Volk, G. (Argonne Na- 
tional Lab., IL (USA)). 22 Sep 1986. Contract W-31109- 
ENG-38. 12p. NTIS, PC A02/MF A01; 1; GPO Dep. File 
Number DE87004665. 
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From International collaboration on advanced neutron 
sources; Villigen, Switzerland (22 Sep 1986). 

The performance of the Intense Pulsed Neutron Source 
(PNS) Accelerator System is reported, including an increase in av- 
erage beam current to 13.4 microamperes and increased reliability 
to 93.2%. Brief discussions are given for the performance of the 
major accelerator subsystems, including the H™ ion source and 
preaccelerator, the 50 MeV linac, and the synchrotron and its sub- 
systems. (LEW) 


18902 (FNAL/C—86/132) The ACP [Advanced Comput- 
er Program] multiprocessor system at Fermilab. Nash, T.; 
Areti, H.; Atac, R.; Biel, J.; Case, G.; Cook, A.; Fischler, 
M.; Gaines, I.; Hance, R.; Husby, D. (Fermi National Ac- 
celerator Lab., Batavia, IL (USA)). Sep 1986. Contract 
AC02-76CH03000. 7p. (CONF-860701—58). NTIS, PC 
A02/MF A0O1; 1; GPO Dep. File Number DE87002280. 

From 23. international conference on high-energy physics; 
Berkeley, CA, USA (16 Jul 1986). 

The Advanced Computer Program at Fermilab has devel- 
oped a multiprocessor system which is easy to use and uniquely 
cost effective for many high energy physics problems. The system 
is based on single board computers which cost under $2000 each to 
build including 2 Mbytes of on board memory. These standard 
VME modules each run experiment reconstruction code in Fortran 
at speeds approaching that of a VAX 11/780. Two versions have 
been developed: one uses Motorola’s 68020 32 bit microprocessor, 
the other runs with AT and T’s 32100. both include the corre- 
sponding floating point coprocessor chip. The first system, when 
fully configured, uses 70 each of the two types of processors. A 53 
processor system has been operated for several months with essen- 
tially no down time by computer operators in the Fermilab Com- 
puter Center, performing at nearly the capacity of 6 CDC Cyber 
175 mainframe computers. The VME crates in which the process- 
ing “nodes” sit are connected via a high speed “Branch Bus” to one 
or more MicroVAX computers which act as hosts handling system 
resource management and all I/O in offline applications. An inter- 
face from Fastbus to the Branch Bus has been developed for online 
use which has been tested error free at 20 Mbytes/sec for 48 hours. 
ACP hardware modules are now available commercially. A major 
package of software, including a simulator that runs on any VAX, 
has been developed. It allows easy migration of existing programs 
to this multiprocessor environment. This paper describes the ACP 
Multiprocessor System and early experience with it at Fermilab and 
elsewhere. 


18903 (HEDL-SA—3493-FP) An_ accelerator based 
steady state neutron source. Burke, R.J.; Johnson, D.L. 
(Hanford Engineering Development Lab., Richland, WA 
(USA)). 1985. Contract AC06-76FF02170. 34p. (CONF- 
851268—3). NTIS, PC A03/MF A0l; 1; GPO Dep. File 
Number DE87005464. 

From Workshop on an advanced steady state neutron facili- 
ty; Gaithersburg, MD, USA (16 Dec 1985). 

Using high current, c.w. linear accelerator technology, a 
spallation neutron source can achieve much higher average intensi- 
ties than existing or proposed pulsed spallation sources. With about 
100 mA of 300 MeV protons or deuterons, the Accelerator Based 
Neutron Research Facility (ABNR) would initially achieve the 10%* 
n/cm2s thermal flux goal of the advanced steady state neutron 
source, and upgrading could provide higher steady state fluxes. The 
relatively low ion energy compared to other spallation sources has 
an important impact on R and D requirements as well as capital 
cost, for which a range of $300-450M is estimated by comparison to 
other accelerator-based neutron source facilities. The source is simi- 
lar to a reactor source in most respects. It has some higher energy 
neutrons but fewer gamma rays, and the moderator region is free of 
many of the design constraints of a reactor, which helps to imple- 
ment sources for various neutron energy spectra, many beam tubes, 
etc. With the development of multi-beam concept and the basis for 
currents greater than 100 mA that is assumed in the R and D plan, 
the ABNR would serve many additional uses, such as fusion mate- 
rials development, production of proton-rich isotopes, and other 
energy and defense program needs. 
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18904 (JAERI-M—86-049) pulsers using SCR’s 
to drive the large thyratrons. (Japan Atomic Energy Re- 
search Inst., Tokyo). Mar 1986. 19p. (In Japanese). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87701050. 

This paper describes the new trigger pulsers to drive the 
large thyratrons (8479/KU275, ITT) in the linac modulators. A 
small thyratron 5C22 in the pulser was replaced by SCR’s to im- 
prove long term stability and to expect easeier maintenance. The 
pulser of line-type uses two SCR’s in series to keep enough voltage 
endurance and switching speed and generates pulse outputs of 1.5 
kV in voltage and of 2 psec in width. They have been working 
very well for about one year. 


18905 (JINR—R-6-85-201) Massive re-usable targets for 
production of spallation radionuclides. (Joint Inst. for Nucle- 
ar Research, Dubna (USSR). Lab. of Nuclear Problems). 
1985. 12p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO01. File Number DE87701158. 

Submitted to the 4. All-Union seminar program of experi- 
mental studies at the meson factory in the Institute for Nuclear Re- 
search of Academy of Sciences, USSR. 

The experience in the use of massive targets at isotope sepa- 
ration on-line (ISOL) facilities designed for production of short- 
lived spallation products being studied, some methods are proposed 
for high-temperature separation of some radionuclides from targets 
of that type; the radionuclides in question are of importance for in- 
vestigations in applied sciences, first of all in nuclear medicine. 
Two massive targets of mercury and gallium are also considered; 
they can be employed for separation of spallation products by 
methods of classical watter chemistry. 41 refs.; 4 figs.; 1 tab. 


18906 (JINR—R-9-85-877) Flux-gate magnetometer for 
determinaton of beam center of gravity position of 30-500 ns 
high-current beam duration. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR)). 1985. 7p. (In Russian). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE87701169. 

For monitoring of the LiU-3000 electron beam the flux-gate 
mgnetometer for determining the beam center of gravity position 
has developed. The magnetometer is highly protected against the 
electromagnetic noise ad has relatively low sensitivity to the asym- 
metry of the currents in the magnetometer screen. The magnetome- 
ter consists of two pars of windings placed on a rectangular cross 
section toroidal core. Every coil is screened by the interior screen 
with aximuthal cut and plates in cross sections. The screened coils 
are located in a usual cuted proective scree. The diameter of drift 
aperture is 97 mm. The magnetometer signas enter the converter 
and after that to the computer where the beam position and current 
are calculaed. The test results of the magnetometer parameters and 
their analysis are also described. The magnetometer parameters are 
as follows: X and Y resolution in the circl with R=3 cm is not 
worse than 1 mm; variations of the frequency response in the (0- 
150)MHz range is not more than 5 dB; integration constant is 2.4 x 
10sup(-6) s for the ferrite core coils (300 NN) and 0.88 x 10sup(-6)s 
for the plexiglass core coils. 5 refs.; 4 figs. 


18907 (JINR—R-9-85-941) Synthesis of brillouin flow 
sources with compensated abberations. (Joint Inst. for Nucle- 
ar Research, Dubna (USSR). Dept. of New Acceleration 
Methods). 1985. 10p. (In Russian). NTIS (US Sales Only), 
PC A02/MF A0O1. File Number DE87701172. 

Submitted to Radiotekh. Ehlektron. . 

A synthesis method for designing sources of relativistic lam- 
inar beams of charged particles is developed, based on the paraxial 
expansion of equations of the non-vortex flow self-consistent elec- 
trodynamics. The method includes analysis and elimination of aber- 
rations by option of the shape of emitting surface. The characteris- 
tics of the 0.5 MeV electron Brillouin beam source are investigated 
in a special case of the focusing magnetic field geometry. The aber- 
rations are shown to be compensated for by the decrease in the 
emitter curvature with the distance from axis increasing. 12 refs. 
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(JINR—R-9-86-2) Investigation of multicharged 
ion emission from laser plasma in B magnetic field and their 


Bykovskij, Yu.A.; Gusev, V.P.; Kozyrev, Yu.P. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear Re- 
actions). 1986. 12p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO0O1. File Number DE87701174. 

Some resuls on the ion acceleration at the U-200 cyclotron 
from the laser source are presented. The normal to the target sur- 
face was situated at approximately 45 deg angle to the magnetic 
field lines. The application of this type source permitted to extend 
the range of accelerated elements at the U-200 cyclotron upto 
sup(52)Crsup(13+). A possibility is considered to create an ion 
laser source with plasma transport from a target to emission slit 
along magnetic field lines. The results on the effect of longitudinal 
magnetic field on space characteristics of plasma produced as a 
result of both CO/sub 2/-laser radiation and that of LTI-4 laser on 
integral characteristics of ion component of laser plasma have been 
obtained. 34 refs. 


18909 (JINR—R-9-86-3) Investigation of muiticharged 
ion emission from laser plasma in B magnetic field and their 
acceleration at the U-200 cyclotron. characteristics 
and special features of ion extraction from plasma jet directed 
along magnetic field. Bykovskij, Yu.A.; Oblizin, A.N.; Ko- 
zyrev, Yu.P. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Reactions). 1986. 14p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE87701175. 

Some results obtained at the development of ion laser source 
for cyclotrons with plasma extension along the magnetic field lines 
are presented. Special properties of ion extraction from laser plasma 
under B conditions, the effect of longtudinal B on charge spectrum 
of laser plasma and quantitative characteristics of plasma ion com- 
ponent are investigated. Sup(48)Tisup(12+), sup(52)Crsup(13+) 
were accelerated using CO/sub 2/ laser as a radiation source, and 
sup(12)Csup(3+) and sup(7)Lisup(2+) accelerated ion beams with 
50 and 100 nA average current were obtained in the case of using 
LTI-4 laser. The ways of futher optimization of laser source for cy- 
clotrons are discussed. 12 refs. 


18910 (JINR—R-9-86-156) Modulator of the LUEhK-20 
linear induction electron ring accelerator. (Joint Inst. for Nu- 
clear Research, Dubna (USSR)). 1986. 7p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE87701176. 

Submitted to the journal Prib. Tekh. Ehksp. . 

The powerful modulator - the accelerating voltage pulse 
generator of the linear induction electron ring accelerator LUEhK- 
20 is described. The modulator parameters are: output voltage on 
the load Rsub(H)=0.5 Ohm is equal to 50 kV; current in the load is 
approximately 100 kA; duration of the voltage pulses on the load is 
70-80 ns. The modulator is designed with application of the nonlin- 
ear circuits of power amplification by means of electromagnetic 
energy compression in time. The adjustment of one of the parallel 
modulator circuit branches is described. 10 refs. 


18911 (JINR—R-13-85-913) Development and investiga- 
tion of a charged particle beam monitoring system on the base 
of analog multiwire chamber. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Dept. of New Acceleration Meth- 
ods). 1985. 10p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE87701188. 

The diagnostics system of the charged particle beam of the 
JINR synchrophasotron realised on the base of proportional analog 
chamber with the current data output is described. For data acqui- 
sition, processing and visualization the DVK1 computer interfaced 
with the CAMAC crate and supplied by external devices (floppy 
discs, printer and colour display) are used. The results of experi- 
mental investigation of the temperature instability of input amplifi- 
ers, the choice of elements of protection a gainst overvoitage and 
problems of organizing the system operation are discussed in detail. 
12 refs. 
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(JINR—R-15-85-862, pp 22-26) Possibility of mul- 
ticharged ion production in collective accelerator electron 
rings. Shirkov, G.D. 1985. (In Russian). NTIS (U: 
Only), PC A03/MF AOI. File Number DE87780083. 
(CONF-8504290—). 

From 2. conference of young scientists of the JINR in the 
region of experimental physics; Dubna, USSR (1 Apr 1985). 

The possibility to produce Xe/sup 54/ and U/sup 90/ ions in 
electron rings of the JINR collective accelerator has been consid- 
ered. A fragment of magnetic system of the KUTI adhezator with 
the coils of additional compression is shown. The engineering solu- 
tions considered will permit to conduct unique experiments on the 
production of supermulticharged ions of heavy elements, using the 
JINR facility at a quite a low cost. 


18913 (JINR—R-15-85-862, pp —_ gay emission 
of multicharged ions. Korenev, S.A. (In Russian). 
NTIS (US Sales Only), PC A03/MF ‘ADL. File Number 
DE87780083. (CONF-8504290—). 
From 2. conference of young scientists of the JINR in the 
region of experimental physics; ao USSR (1 Apr 1985). 
Possibility of a new type of ion emission-explosive emission 
of multicharged ions is substatiated. Proposal for its experimental 
study and investigation of ionization processes is considered. 


18914 (JINR—R-15-85-862, pp 37-42) On possibility of 
using E, H - crossed fields and gas-dynamic flowing of argon 
in the processes of degassing by the method of ion-stimulated 
desorption of residual gas in the KUTI-20. Sharapov, V.E. 
1985. (In Russian). NTIS (US Sales Only), PC A03/MF 
AO01. File Number DE87780083. (CONF-8504290—). 

From 2. conference of young scientists of the JINR in the 
region of experimental physics; Dubna, USSR (1 Apr 1985). 

In the project considered if the possibility to use the degass- 
ing of an adhezatior chamber inner walls, using the method of ion- 
stimulated desorption (ISD) of residual gas in the glow discharge is 
considered. It is suggested that the experiment should be realized 
using the model or the KUTI (PKUTI) prototype to decrease oper- 
ation pressure to p < 2.7 x 10/sup -7/ Pa (2 x 10/sup -9/ Tor) at 
the expense of introduction of the technology described and certain 
modifications in the processes of leak-in and pumping. The use of 
crossed E,H-fields and gasodynamic regime of argon flow in the 
process of preliminary degassing of the adhezator chamber by the 
glow discharge is the main idea of the project. 


18915 (KEK—84-21) Monte Carlo program for the cold 
neutron beam guide. (National Lab. for High Energy Phys- 
ics, Oho, Ibaraki (Japan)). Feb 1985. 20p. NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE87701199. 

A Monte Carlo program for the transport of cold neutrons 
through beam guides has been developed assuming that the neu- 
trons follow the specular reflections. Cold neutron beam guides are 
normally used to transport cold neutrons (4 — 10 Angstrom) to ex- 
perimental equipments such as small angle scattering apparatus, 
TOF measuring devices, polarized neutron spectrometers, and ultra 
cold neutron generators, etc. The beam guide is about tens of 
meters in length and is composed from a meter long guide elements 
made up from four pieces of Ni coated rectangular optical glass. 
This report describes mathematics and algorithm employed in the 
Monte Carlo program together with the display of the results. The 
source program and input data listings are also attached. (Aoki, K.). 


18916 (LBL—22034-Rev.) Operation of a Dudnikov type 
Penning source with LaB/sub 6/ cathodes. Leung, K.N.; 
DeVries, G.J.; Ehlers, K.W.; Jackson, L.T.; Stearns, J.W.; 
Williams, M.D.; McHarg, M.G.; Ball, D.P.; Lewis, W.T.,; 
Allison, P.W. (Lawrence Berkeley Lab., CA (USA); Air 
Force Weapons Lab., Kirtland AFB, NM (USA); Los 
Alamos National Lab., NM (USA)). Oct 1986. Contract 
AC03-76SF00098. lip. (CONF-8610115—21-Rev.). NTIS, 
PC A02/MF AOl1; 1; GPO Dep. File Number DE87003528. 

From 4. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (27 Oct 
1986). 

The Dudnikov type Penning source has been operated suc- 
cessfully with LaB, cathodes in a cesium-free discharge. It is found 
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that the extracted H™ current density is comparable to that of the 
cesium-mode operation and H™ current density of 350 mA/cm? 
have been obtained for an arc current of 55 A. The H™ yield is 
closely related to the source geometry and the applied magnetic 
field. Experimental results demonstrate that the majority of the H™ 
ions extracted are formed by volume processes in this type of 
source operation. 


18917 (NITEFA-P-D—676) Duoplasmatron with dis- 
placed emission window as a positive ion source. (Tsentral’n 
Nauchno-Issledovatel’skij Inst. Informatsii i Tekhniko- 
konomicheskikh Issledovanij po Atomnoj Nauke i Tekh- 
nike, Moscow (USSR)). 1984. 8p. (In Russian). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE87701225. 

A duoplasmatron with displaced emission window is pro- 
posed as an effective and reliable source of ions of different gases 
for electrostatic accelerators with beam currents of 1-50 mA. Re- 
sults of experimental investigation of duoplasmatron in the regime 
of positive ion selection are presented. Dependences of beam cur- 
rent Hsub(1,2,3)sup(+), Hesup(+) and Ar/sup +/ on discharge 
current and current through the winding of ion source electromag- 
net are discussed. Effect of beam current value on emittance for 
different working gases is considered. At beam current equal to 2-5 
mA the value of normalized emittance did not exceed 0.005 cm x 
mrad. 7 refs.; 6 figs. 


(NITEFA-P-E—0673) Comparative analysis of tyre 
eS ee 
simulation of strain-stressed state. 


(Tocateal’ nyj Nanchen- Soaledovsnat iit Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike, Moscow (USSR)). 1984. 12p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE87701226. 

The results of numerical simulation of strain-stressed state 
(SSS) of three variants of tyre type designs of UNK superconduct- 
ing dipoles are presented. The first design is perforions med by the 
type of magnet tyre type for TEVATRON accelerator and consists 
of units of one configuration. Two other designs consist of two or 
three different units. The distribution of maximum main strains in 
designs at magnet maximum current is shown.In all variants there 
are strain concentration zones in welded joint points. It is shown 
that the variant 2 advantage as compared with the variant 1 is hori- 
zontal method of assembly of a winding unit when the vessel wind- 
ing insulation is not damaged. The first variant, however, possesses 
less deformations. The deformation decrease in the variant 2 is at- 
tained by the tyre width by approximately 20%. 5 refs.; 7 figs. 


18919 (SAND—85-2383) Theoretical motivation of in- 
dented-anode diode for HERMES III. Sanford, T.W.L.; 
Halbleib, J.A.; Poukey, J.W.; Wright, T.P. (Sandia National 
Labs., Albuquerque, NM (USA)). Jan 1987. Contract AC04- 


76DP00789. 63p. NTIS, PC A04/MF AOl1; 1; GPO Dep. 
File Number DE87005736. 

HERMES III is an accelerator being designed as a uniform 
source of flash y-rays. Diode designs are needed that efficiently 
convert electrical energy to y-ray energy and that distribute that y- 
ray energy uniformly over a large area. Code simulations of coaxial 
diode designs show that the electron beam in the anode-cathode 
gap forms a weak pinch, which results in excessive on-axis radi- 
ation. In this report, a diode concept is developed that can reduce 
the pinch at the anode converter and thus can improve the uni- 
formity of the radiation. This concept employs an indentation in the 
anode to passively control the beam. For this diode, electron flow, 
impedance models, and scaling laws of the diode behavior as a 
function of the geometric parameters of the diode, voltage, and cur- 
rent are developed. We evaluate the subsequent radiation output 
and improvement in radiation uniformity relative to diodes with 
planar anodes. The analysis shows that not only is the indented- 
anode capable of significantly improving radiation uniformity, but 
that it is also capable of reducing the width of the radiation pulse. 
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diation source at Lawrence Laboratory. Cornacchia, 
M. (Lawrence Berkeley Lab., CA). Particle Accelerators; 20: 
No. 2, 145-157(1986). 

A 1- to 2-GeV Synchrotron Radiation Source was included 
in President Reagan’s budget request for the 1987 fiscal year. The 
good news came a few months after a meeting of potential users 
demonstrated the interest in, and need for, such a facility, and it 
culminated four year’s work on the project at Lawrence Berkeley 
Laboratory. 
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18921 (KEK—85-10) TKO specification. (National Lab. 
for High Energy Physics, Oho, Ibaraki (Japan)). Nov 1985. 
42p. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE87701200. 

We have developed a new data acquisition system for KEK 
experiments. It will be used mainly for front-end electronics system. 
Parallel processing, hand-shake operation cycle, advanced yet 
simple protocol, advanced system design and low cost are the main 
features. 


18922 (KEK—85-12) Bipolar ramp pulse generator 
CAMAC module (BRG). (National Lab. for High Energy 
Physics, Oho, Ibaraki (Japan)). Dec 1985. 23p. (In Japa- 
nese). NTIS (US Sales Only), PC A02 AOl. File 
Number DE87701202. 

In TRISTAN accumulation ring (AR), electrons and posi- 
trons are acceralated up to 8 GeV, then extracted, transported and 
injected to main ring (MR). Slow bump and fast bump magnets are 
used to generate a closed bump orbit for the extraction and injec- 
tion. A BRG CAMAC module was developed in order to control 
the power supply for the slow bump magnet. The fall time ( = rise 
time) and the flat-top time of the ramp pulse can be changed in the 
range of 0.1 to 150 sec and of 0.1 to 1500 sec by CAMAC com- 
mand (F(17)), respectively. The outputs of the ramp pulse genera- 
tor are bipolar (-10.240 V — + 10.235 V) and have accuracy of +- 
2.5 mV. One can use either CAMAC command (F(25)) or a exter- 
nal timing pulse for the trigger of this ramp pulse. The timing jitter 
on the start trigger is less than 150 nsec. 


18923 (SLAC-PUB—4033) Introductory statistical me- 
chanics for electron storage rings. Jowett, J.M. (Stanford 
Linear Accelerator Center, Menlo Park, CA (USA)). Jul 
1986. Contract ACO03-76SF00515. 55p. (CONF-850771—10). 
NTIS, PC A04. File Number DE87005800. 

From SLAC summer school on the physics of high energy 
particle accelerators; Stanford, CA, USA (15 Jul 1985). 

These lectures introduce the beam dynamics of electron-po- 
sitron storage rings with particular emphasis on the effects due to 
synchrotron radiation. They differ from most other introductions in 
their systematic use of the physical principles and mathematical 
techniques of the non-equilibrium statistical mechanics of fluctuat- 
ing dynamical systems. A self-contained exposition of the necessary 
topics from this field is included. Throughout the development, a 
Hamiltonian description of the effects of the externally applied 
fields is maintained in order to preserve the links with other lec- 
tures on beam dynamics and to show clearly the extent to which 
electron dynamics in non-Hamiltonian. The statistical mechanical 
framework is extended to a discussion of the conceptual founda- 
tions of the treatment of collective effects through the Vlasov equa- 
tion. 


18924 New approach to dynamic aperture problems. 
Schonfeld, J.F. (Fermi National aomioe ta Lab., Batavia, 
IL). Particle Accelerators; 20: No. 2, 121-132(1986). 

We develop the theory of a passive magnetic system intend- 
ed to suppress nonlinear orbit distortion in high-energy proton stor- 
age rings. The system is designed to immediately reduce Collins 
distortion functions, which describe the size of nonlinear orbit dis- 
tortion in first-order perturbation theory. Such a scheme could 
permit one significantly to decrease the physical aperture of a stor- 
age ring over most - but not necessarily all -of its length. This work 
was motivated by design needs of the proposed Superconducting 
Super Collider (SSC). 
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18925 X-ray holographic microscopy experiments at the 
Brookhaven Synchrotron Light Source. Howells, M.R.; Iar- 
occi, M.; Kenney, J.; Kirz, J.; Rarback, H. (National Syn- 
chrotron Light Source, Brookhaven National Lab., Upton, 
NY 11973). pp 193-203 of Science with soft X-rays. Vol. 
447. Himpsel, F.J.; Klaffky, R.W. Bellingham, WA; SPIE 
Society of Photo-Opti tical Instrumentation — (1983). 
(CONF-8310172—). Contract AC02-76CH000 

From Advances in soft x-ray science and Coianies confer- 
ence; U NY, USA (17 Oct 1983). 

ft X-ray holographic microscopy is discussed from an ex- 

perimental point of view. Three series of measurements have been 
carried out using the Brookhaven 750 MeV storage ring as an X- 
ray source. Young slits fringes, Gabor (in line) holograms and vari- 
ous data pertaining to the soft x-ray performance of photographic 
plates are reported. The measurements are discussed in terms of the 
technique for recording them and the experimental limitations in 
effect. Some discussion is also given of the issues involved in recon- 
struction using visible light. 
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REFER ALSO TO CITATION(S) 17938, 18743, 18964, 18965, 18966, 1 
18968, 18969, 4 18971, 18972, ee 18974, 18975, 18976, 18977, 18976 
18979, 18980, 18981, 18982, 18983, 18984, 18985, 18986, 18987, 19082, 19164, 
19391, 19396, 19404, 19518 


(CEA-R—5360) Non destructive testing of new 

ae of lithium borate. Application to radiothermolu- 

minescence dosimetry. David, J.P. (CEA Centre d’Etudes 

Nucleaires de Fontenay-aux-Roses, 92 (France). Inst. de 

Protection et de Surete Nucleaire). Jun 1986. 178p. (In 

French). NTIS (US Sales Only), PC A09/MF AOl1. File 
Number DE87750915. 

Some basic notions about cristalline luminescence phenom- 
ena and the different methods analysing thermoluminescence peaks 
are recalled. In the second part, a way to prepare various lithium 
borates doped with either transition or rare-earth elements is pro- 
posed. This material whose electronic density is close to that of 
human tissue presents interesting applications in radiotherapy. The 
activator choice being made according to the best characteristics 
given, the resulting product is studied. Its dosimetric properties are 
compared with those of current standard materials used in medical 
or radioprotection dosimetry. 


18927 (CONF-870405—3) Radiation damage in silicon 
emitted 


due to albedo neutrons from hadronic beam dumps 
(Fe and U). Gabriel, T.A.; Bishop, B.L. (Oak Ridge Nation- 
al Lab., TN (USA)). 1987. Contract AC05-84OR21400. 10p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE86015461. 

From Radiation protection and shielding conference; Knox- 
ville, TN, USA (22 Apr 1987). 

Calculations have been carried out to determine the level of 
radiation damage that can be expected from albedo neutrons when 
1- and 5-GeV negative pions are incident on iron and uranium 
beam dumps. The calculated damage data are presented in several 
ways including neutron fluence above 0.111 MeV, 1 MeV equiva- 
lent neutron fluence, damage energy deposition, and DPA or dis- 
placements per atom. Details are presented as to the method of cal- 
culation. 14 refs., 1 fig., 1 tab. 


18928 (CONF-870405—7) Verification of a Monte Carlo 
code system for analysis of ionization chamber responses. 
Johnson, J.O.; Gabriel, T.A. (Tennessee Univ., Knoxville 
(USA). Dept. "of Nuclear Engineering; Oak Ridge National 
Lab., TN (USA). Engineering Physics and Mathematics 
Div.). 1987. Contract AC05-840R21400. 12p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86015917. 
From Radiation protection and shielding conference; Knox- 
ville, TN, USA (22 - 1987). ; 
The purpose of this work was the development and testing 
of a Monte Carlo code system for calculating an ionization cham- 
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ber response to a mixed neutron and photon radiation environment. 
The resulting code system entitled MICAP - a Monte Carlo Ioniza- 
tion Chamber Analysis Package - determines the neutron, photon, 
and total response of the Ionization chamber to the mixed field ra- 
diation environment. To demonstrate the ability of MICAP, com- 
parisons were made with existing code systems and experimental 
results. Comparisons with existing code systems verified the accura- 
cy of the neutron, photon, and charged particle transport processes 
and the nuclear models used to describe the individual neutron re- 
actions. Comparisons with monoenergetic photon calibration ex- 
periments and mixed neutron and photon radiation experiments 
verified the applicability of MICAP for analysis of ionization cham- 
ber responses to mixed field radiation environments. The major 
conclusion of the study is that MICAP represents a unique capabil- 
ity in the area of ionization chamber response analysis and is ex- 
pected to be useful for many applications in the field of radiation 
dosimetry. 11 refs., 4 figs., 2 tabs. 


18929 (CONF-8609234—3) The IPNS resonance detector 
spectrometer. Crawford, R.K. (Argonne National Lab., IL 
(USA)). 1986. Contract W-31109-ENG-38. 35p. NTIS, PC 
A03/MF A01; GPO Dep. File Number DE87004982. 

From International collaboration on advanced neutron 
sources; Villigen, Switzerland (22 1986). 

In the resonance detector method of neutron spectroscopy, a 
foil is placed in the scattered neutron beam and scattered neutrons 
having the resonance energy are detected by detecting the capture 
gammas resulting from the resonance absorption of the neutrons. A 
prototype resonance detector spectrometer called the Electron Volt 
Spectrometer (EVS) has been built and operated. The instrument is 
described, the current understanding of the background of the in- 
strument is discussed, software developed to simulate the detector 
efficiency is described and compared with experimental results, and 
a test of the use of foil-thickness difference techniques to improve 
resolution is preserted. (LEW) 


18930 (FNAL-TM—1433) Image digitizer system for 
bubble chamber laser. Haggerty, H. (Fermi National Accel- 
erator Lab., Batavia, IL (USA)). 8 Dec 1986. Contract 
AC02-76CH03000. 14p. NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE87005560. 

An IBM PC-based image digitizer system has been assem- 
bled to monitor the laser flash used for holography at the 15 foot 
bubble chamber. The hardware and the operating software are out- 
lined. For an operational test of the system, an array of LEDs was 
flashed with a 10 microsecond pulse and the image was grabbed by 
one of the operating programs and processed. (LEW) 


18931 (GSF—10/86) GSF secondary standard dosimetry 
laboratory for photon and beta radiation. Eckerl, H.; Nahr- 
stedt, U. (Gesellschaft fuer Strahlen- und Umweltforschung 
m.b.H. Muenchen, Neuherberg (Germany, F.R.). Inst. fuer 
Strahlenschutz). Mar 1986. 66p. NTIS (US Sales Only), PC 
A04/MF A0O1. File Number DE87750873. 

A brief outline of the laboratory's tasks and a detailed de- 
scription of its layout and equipment is given. The laboratory con- 
tains a Co-60 irradiation unit, a Cs-137 irradiation unit, a panoramic 
irradiation unit for different nuclide sources, a 160- and 420 kV X- 
ray unit, a beta-irradiation unit and a measuring and control room. 


The calibration laboratory is equipped with reference and field do- 
semeters. 


18932 (INIS-BR—570, pp 24) Gamma camera and ra- 
diochromatography. Rocio, M.B.G.; Pinto, J.C.M. (Rio de 
Janeiro Univ., Brazil. Hospital Universitario). 1985. (In Por- 
tuguese). NTIS (US Sales Only), PC A03/MF AO0O1. File 
Number DE87700918. (CONF-8508217—). 

From 6. Brazilian meeting on nuclear medicine; Sao Paulo, 
Brazil (15 Aug 1985). 


18933 (INIS-SU—387-Vol.i, pp 138-156) JINR experi- 
mental p sii bs 
NTIS ai y), PC AO9/MF AOl. File “Number 
DE87780081. (CONF-8306299—Vol.1). 

From JINR-CERN school of physics; Tabor, Czechoslova- 
kia (5 Jun 1983). 


The main high energy physics experiments carried out at the 
JINR are discussed. The experiments are carried out at the Dubna 
synchrophasotron, Serpukhov proton synchrotron and CERN SPS 
with the help of few “old” installations, for example, the filmless 
spark chamber spectrometer, relativistic ionization streamer cham- 
ber, hydrogen bubble chamber and other. New facilities as a neutri- 
no detector are under construction. The new method to investigate 
the electromagnetic structure of light hadrons has been performed 
in the experiment known as SIGMA-AIAX. For the first time elas- 
tic scattering 77-mesons on photons has been detected. These experi- 
ments could be considered as future experiments to be performed at 
the UNK in Serpukhov, at the new heavy ion accelerator complex 
in Dubna and at the CERN LEP. 


18934 (JINR—13-85-850) Small-size digital controlled 
high voltage converter for PM supply. (Joint Inst. for Nucle- 
ar Research, Dubna (USSR). Lab. of High Energy). 1985. 
5p. (in Russian). NTIS (US Sales Only), A02 AOl. 
File Number DE87701072. 

A compact digital controlled high voltage converter for PM 
is described. The unit voltage supply is +-12 V. Maximum output 
voltage is 2.56 kV. Maximum output current supplied to photocath- 
ode is 100 mkA, to the last dynodes is 2 mkA. The current consu- 
mable from supply sources without load is 8 mA. The output volt- 
age drift during 8 hours of continuous work is less than 2 V. The 6 
unit block has 180 x 150 x 50 mm dimensions. 5 refs.; 2 figs. 


18935 (JINR—13-85-947) control system 
for ELGA experiments. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems). 1985. 
8p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE87701074. 

Submitted to the journal Instrum. Exp. Tech. . 

The ELGA-facilities control system is described intended for 
measuring coincidence spectra of A-A-T-T1/2 type using Ge(Li) 
and Si(Li)-detectors on-line with the ion beam of the YaSNAPP-2 
mass-separator complex. The experiment is controlled by a micro- 
processor and BC-ELGA control unit. The magnetic tape storage 
is used to record information. The transport of a tape-carrier with 
separated activity is performed by a stepping motor. 20 refs.; 7 figs. 


18936 (JINR—13-86-10) Focalizing mirrors based on the 
fast matured. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1986. 4p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0Ol1. File Number 
DE87701075. 

Submitted to the journal Prib. Tekh. Ehksp. . 

A simple method of the construction of thin and stable focal- 
izing mirrors on the basis of foam polyurethane is described. 12 rec- 
tangular mirrors with dimensions 315 x 760 mm/sup 2/ and curva- 
ture radius 1200 mm were made. During three years of utilization 
in an 8-channel gaseous threshold Cherenkov counter in the Hy- 
peron spectrometer set-up the mirrors displayed high focalizing and 
reflecting properties. 7 refs.; 2 figs. 


18937 (JINR—13-86-44) Hyperon spectrometer fast 
solver for selection of events with a given multiplicity. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems). 1986. 4p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE87701076. 

Fast trigger logic, based on the digital arithmetic, operate as 
the 32 input majority circuit with the possibility to select the multi- 
plicity range xsub(min) <= X <= xsub(max) so as the subtractor 
of the position codes X=N2-N1 for xsub(min) < X <= 
xsub(max), Nisub(min) <=N1 <=NIsub(max), where xsub(min), 
xsub(max), Nisub(min), Nisub(max) are the switch selectable 
values in the 0-15 range, and N2, N1 < 16. The module is made in 
the "Vishnya” mechanical standard using ECL logic (serie 500). 
NIM levels are used on the input and output. Solution is delayed 
by 55 ns in respect to the input signal, resolution time is 2 ns. 4 
refs.; 3 figs. 





(JINR—13-86-52) a of magnetic field 
space distribution of SP12A magnet. L.S.; Budkin, 
LV: V.; Vzorov, LK. (Joint Inst. for oe Racer Research, 
Dubna (USSR). Lab. of Computin yong oe and Auto- 
mation). 1986. 13p. (In Russian). S (US Sales Only), PC 
A02/MF A01. File Number DE87701077. 

A procedure and results of measuring the magnetic field of 
the SP12A magnet are described. This magnet is used in MASPIC 
spectrometer for precise determination of charged particle momenta 
in experiments with JINR synchrotron beams. Some peculiarities of 
"moving Hall device method” are considered, and the effective al- 
gorithm for testing data during the magnetic measurements is given. 
Expression for calculating the momentum of a particle from coordi- 
nates of its trajectory through the spectrometer with the known 
magnetic field are given. 9 refs.; 7 figs.; 1 tab. 


18939 (JINR—13-86-105) Performance of hodoscopic 

calorimeter made from lead glass of 2 m/sup 
2/ aperture. Bitsadze, G.S.; Budagov, Yu.A.; Jordanov, 
A.B. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Problems). 1986. 12p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87701078. 

Submitted to the journal Prib. Tekh. Ehksp. . 

Cherenkov electromagnetic lead glass calorimeter is de- 
scribed. It consists of shower hodoscopic detector with 10 x 10 cm 
cell size (189 elements) and active converter 4 rad lengths thick (19 
elements) in front of it. From measurements in e+-and a/sup +/- 
beams with 3 and 5 GeV energies both the energy resolution 
osub(D)/E approximately 0.08/VE(GeV) and Asub(x) approxi- 
mately 10 mm spatial resolution are obtained. The hadron rejection 
factor of about 2 x 10 has been achieved. 12 refs.; 11 figs.; 3 tabs. 


18940 (JINR—13-86-111) Automated for meas- 
urement of the SP-73 magnetic field of Positronij facility. 
Grigalashvili, T.S.; Grigor’ev, A.I.; Ivanenko, A.I. (Joint 
Inst. for Nuclear Research, Dubna (USSR)). 1986. 6p. (in 
Russian). NTIS (US Sales Only), PC A02/MF AOl1. File 
Number DE87701079. 

A technique for measurement of the magnetic field topogra- 
phy in the SP-73 electromagnet of the POSITRONIJ facility on the 
channel of the U-70 accelerator is proposed and described. The 
magnetic field values were measured by means of the Hall trans- 
former, the magnetic field being regularly checked in reference 
points with a NMR magnetometer. A step-by-step movement of 
magnetic field sensors was automatically controlled by the M-6000 
computer. Measurement data were recordrd on a magnetic tape 
with alpha-numeric output at the end of each cycle. Using the 
above equipment, magnetic fields for three current values applied 
to the electromagnetic have been measured. A total of 10/sup 5/ 
measured values of the magnetic field has been obtained. 8 refs.; 3 
figs. 


18941 (JINR—13-86-149) Nanosecond pulse high voltage 
generator with GIN 500-0.2/5 for streamer chamber supply. 
Aksinenko, V.D.; Glagoleva, N.S.; Dement’ev, E.A. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of oe 
Energy). 1986. 3p. (in Russian). NTIS (US Sales Only), PC 
A02 A01. File Number DE87701080. 

Submitted to the journal Prib. Tekh. Ehksp. . 

The nanosecond pulse high voltage generator for supplying 
the streamer and track spark chambers is described. The pulse 
charge of generator double forming line is performed from industri- 
al GIN-500-0.02/5 placed in a tank filled with transformer oil or 
with nitrogen under pressure depending on the output voltage 
level. The generator in operation regime of the two-meter streamer 
chamber (output pulse amplitude is about 500 kV, pulse duration 12 
ns) provides more than 100 thousand operations. The use of nitro- 
gen at 0.7 MPa pressure as insulator of main gaps of pulse charge 
generator permits to obtain voltage nanosecond pulse with 300 kV 
amplitude for 38 Ohm loading, operation resource in this case is 
more than 50 thousand operations. 8 refs. 
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18942 (JINR—13-86-153) Oxide layers for silicon detec- 
tor protection against environment effects. Bel’tsazh, E.; Bry- 
lovska, L.; hi mee M. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab . Of Nuclear Problems). 1986. 6p. (In 
Russian). NTIS (US Sales Only), PC A02/MF A0O1. File 
Number DE87701081. 

It is shown that for protection of silicon detectors of nuclear 
radiations oxide layers could be used. The layers are produced by 
electrochemical oxidation of silicon surface with the following low- 
temperature annealing. These layers have characteristics similar to 
those for oxide layers Produced by treatment of silicon samples at 
elevated temperature in oxygen flow. To determine properties of 
oxide layers produced by electrochemical oxidation the a-particle 
back-scattering method and the method of volt-farad characteristics 
were used. Protection properties of such layers were checked on 
the surface-barrier detectors. It was shown that protection proper- 
ties of such detectors were conserved during long storage at room 
temperature and during their storage under wet-bulb temperature. 
Detectors without protection layer have worsened their character- 
istics. 4 refs. 


(JINR—13-86-164) System of multiwire propor- 
tional chambers of a magnetic spectrometer. Azhgirej, L.S.; 
Akimova, G.F.; Budkin, L.V. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Computing Techniques and 
Automation). 1986. 14p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE87701082. 

Submitted to the journal Instrum. Exp. Tech. . 

The system of multiwire proportional chambers for magnetic 
spectrometers (MASPIC setup) is described. The design of chamber 
and electronics is described. The detection electronics are made on 
the basis of K405XPI integrated circuits. It consists of 16-channel 
registration cards places directly on the chambers, buffer boxes, 
each one for 16 registration cards, and controller (CAMAC 
module) for encoding and controlling read-out data. The results of 
investigation of the chamber performance with an electron source 
and with particle beam are given. 15 refs.; 13 figs.; 1 tab. 


18944 (JINR—18-85-101) Automated X-ray detector with 
high a of channel width and high resolution 
for diffraction experiments. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of High Energy). 1985. 7p. (in 
Russian). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE87701084. 

Basic parametrs of the two-dimensional X-ray detector con- 
structed using a flat 460x460 mm multiwire proportional chamber 
are presented. Coordinate information is read out by means of fast 
delay lines. The detector is used to study the structure of macromo- 
lecular single crystals phase transformations in single crystals, tex- 
tures, liquid crystals and so on where the digital detection of a two- 
dimensional diffraction picture is required with high spatial resolu- 
tion and large efficiency. The new detector provides good uniform- 
ity of the parameters over the sensitive area. It has a more ad- 
vanced device of visualization of the diffraction picture and can op- 
erate on-line with a microcomputer. 


18945 (JINR—E-1-86-75) Frozen spin polarized deuteron 
target 60 cm/sup 3/ in volume. (Joint Inst. he Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems). 1986. 
llp. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE87701090. 

Submitted to the journal Nucl. Instrum. Meth. . 

A "frozen spin” polarized deuteron target (200 mm in 
length, 19.6 mm in diameter and 44 g in weight) cooled by the high 
cooling power dilution refrigerator is described. The low tempera- 
ture part and operation of the refrigerator is outlined. The discus- 
sion of the mixing chamber, the heat exchangers and the still is 
somewhat more detailed. The dilution refrigerator produces 90 mW 
cooling power at 0.3 K temperature; the lowest temperature that 
can be obtained is 0.014 K. The general description of the appara- 
tus and the procedure of the polarization measurement is made. 
Fully deuterated ethanediol with Cr(5)-complex synthesized is used 
as the target material. The following results are obtained: polariza- 
tion is +-0.37 +-0.02, spinlattice relaxation time of negative and 
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positive polarization is 300 and 500 h, respectively, at 0.02 K tem- 
perature and 0.4 T magnetic field. 13 refs. 


18946 (JINR—R-1-85-761) Magnetic field of the SP-129 

of the Hyperon facility beam spectrometer. 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Nuclear Problems). 1985. 6p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE87701118. 

The method and results of the magnetic field measurements 
of the SP-129 magnet of the "Hyperon” facility beam spectrometer 
are presented. The measurements were performed with the help of 
Hall's and nuclear magnetic resonance magnetometers in the 70 x 
224 x 5240 mm/sup 3/ volume in 3 thousand points with the +- 
0.1% accuracy. The obtained map of the magnetic field ensures the 
required accuracy of the charged particle momentum determining 
(AP/P < or approximately 0.35%). 7 refs.; 6 figs. 


18947 (JINR—R-1-86-150) Software of Anomalon instal- 
lation. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Dept. of New Acceleration Methods). 1986. 6p. (In Rus- 
sian). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE87701123. 

Mathematical analogues accounting the installation discrete- 
ness and finiteness of nuclear registration region (by the path 
length) correspond to statistical distributions and functional depen- 
dences obtained in course of experiments at relativistic nuclei sec- 
tioned Cherenkov detector. A criterion for the truth of nuclei frag- 
ment identification is presented. 10 refs. 


18948 (JINR—R-10-85-940) Application of parallel codes 
in a modified Gray code for cluster registration. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of High 
Energy). 1985. 8p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE87701177. 

Submitted to the journal Instrum. Exp. Tech. . 

A modified Gray code for designing very fast parallel coder 
is described. Using such a coder one get the coordinates for not 
only a single wires in multiwire proportional chambers (MWPC), 
but also for the double and triple clusters. Introducing additional 
excessiveness, one can get the coordinates for even larger length 
clusters. The method for designing a coder with 63 inputs and 9 
outputs is presented. The fast responce of device depends on the 
type of used "OR”-elements. Usage of such coders could consider- 
ably increase data acquisition for beam MWPC cathode read-out. 
14 refs.; 2 figs; 3 tabs. 


18949 (JINR—R-10-86-73) Method for multiplicity regis- 
tration in hodoscope systems with large number of registra- 
tion channels. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy). 1986. 12p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE87701178. 

Submitted to the journal Prib. Tekh. Ehksp. . 

The new method for registration of multiplicity of particles 
having passed through a hodoscopic plane with a large number of 
registration charnels (over hundred) is described. The main feature 
of the method is that before analysis for t multiplicity, the data are 
preliminary compressed. That permits to use fast responce pro- 
grammable memory. Schematic diagrams of principal units suffi- 
cient for 64 input device construction. The device permits to deter- 
mine such multiplicity parameters as t=1, t=2, t=3, t=4 and t >0 
5 with delay not more than 35 ns. 9 refs.; 7 figs.; 6 tabs. 


18950 (JINR—R-10-86-138) Data processing in experi- 
ments with the use of shower hodoscopic detector of 10 x 10 
cm/sup 2/ cell size of the HYPERON facility. Malyukov, 
S.N.; Maniev, V.M.; Minashvili, I.A. (Joint Inst. for Nucle- 
ar Research, Dubna (USSR). Lab. of Nuclear Problems). 
1986. 9p. (In Russian). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87701179. 

The software system is developed for data processing in ex- 
periments on HYPERON spectrometer with shower hodoscopic 
detector of 10 x 10 cm cell size. The system includes the on-line 
control, geometrical and kinematical reconstruction of events, regis- 
tration efficiency calculation and statistical analysis. All stages of 
the data processing are described. Some specific algorithms for 


electromagnetic shower recognition are considered in more detail. 
The computer code set presented has been used for experimental 
data processing on the HYPERON facility. 8 refs. 


18951 (JINR—R-10-86-152) Module dialogue spectromet- 

Ehiektronika-60 with a soft- 

device. (Joint Inst. for Nuclear 

Research, Dubna (USSR). Lab. of Nuclear Problems). 1986. 

13p. (In Russian). NTIS (US Sales Only), PC A02/MF A0O1. 
File Number DE87701180. 

A system based on the Elektronika-60 microcomputer and 
CAMAC modula which provided spectra acquisition, their prelimi- 
nary processing and storing on the magnetic tape unit is described. 
The software placed in periphery memory is developed in the 
Modula-2 high level programming . The user's interface is 
realized in the menu manner. The flexible communication with host 
computer is provided. 10 refs. 


18952 (JINR—R-13-85-195) Study of the parameters of 
the long-sized NE-213 scintillator counter. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Nuclear Prob- 
lems). 1985. =" (in Russian). NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DESTIONNE 

Submitted to the journal Nucl. Instrum. Methods. 

The of a neutron detector with the NE-213 liquid 
scintillator which filled the teflon cuvette of long sizes have been 
investigated. It is shown that light attenuation effects are sufficient- 
ly weaker for the teflon cuvette comparing to the glass cells with 
an external reflector. The value lambda=7-10 m has been obtained 
for the light absorption length in the NE-213 scintillator. It suffi- 
ciently differs from the value lambda=1.5 m measured earlier by 
other authors. The data obtained allow a conclusion that the NE- 
213 scintillator may be successfully used in large sized (approxi- 
mately 1 m) neutron detectors. 7 refs.; 5 figs. 


18953 (JINR—R-13-85-774) EhLGA measuring appara- 
tus for investigation of short-lived isotope decay. Arvay, 2: as 
Kibedi, T. (Joint Inst. for Nuclear Research, Dul 
(USSR). Lab. of Nuclear Problems). 1985. 6p. (In R aan 
NTIS (US Sales Only), PC A02/MF A0Ol1. File Number 
DE87701187. 

Submitted to the journal Prib. Tekhn. oy 

EhLGA multidetector apparatus intended for on-line investi- 
gations of the decay characteristics of nuclei far from the beta-sta- 
bility line using a mass-separator is described. The apparatus con- 
sists of semiconductor detectors and mini-orange type spectrometer 
for measuring a-, y-, e/sup -/ and B/sup +/-radiations and eyt and 
yt coincidences spectra, a moving tape system to transport radio- 
activity to the detectors. Control unit of the system and spectro- 
metric electronics with the use of microcomputer permits to inves- 
tigate short-living isotopes with a half-life up to 0.1 s. 13 refs.; 3 
figs. 


18954 (KFK—4016) Monte-Carlo-simulation of 47r-detec- 
tor systems. Kunze, M. (Kernforschungszentrum Karlsruhe 
G.m.b.H. (Germany, F.R.). Inst. fuer Kern ermphysik Kae mit). Ae 
Univ. (T.H.) (Germany, F.R.). Fakultaet 

1986. 169p. (in German). NTIS (US Sales Only) PC PC ‘ADEE 
MF AO1. File Number DE87750835. 

For experiments at LEAR (Low Energy Antiproton Ring) 
at CERN a detection system is proposed, which allows to measure 
charged and neutral annihilation products with nearly full solid 
angle. The main physic’s items are the understanding of proton-an- 
tiproton annihilation on the quark-gluon level and new contribu- 
tions to meson spectroscopy; furthermore, sensitive search for 
exotic states (glueballs, hybrids, baryonia, etc.) is possible. The neu- 
tral components are measured in a spherical modular CsI-detector 
(1500 modules), the charged particles are measured in a vertex 
chamber with high spatial resolution in a magnetic field. 


18955 (KFK—4085) Performance test of a TMS calorim- 
eter. Engler, J.; Keim, H.; Wild, B. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Kernphy- 
sik). Jun 1986. i8p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87750876. 
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Performance tests of a first calorimeter module using the 
room temperature liquid tetramethylsilane (TMS) as active element 
are described. Normal carbon steel has been used as absorber. The 
charge yield is 70% of that in a very pure sample of the liquid. A 
long term stability of the signal with a lifetime of half a year has 
been realized. 


18956 (KFK—4130) Investigations on the diagnostic of 
intense pulsed proton beams with the /sup 11/B(p,a)2a-reac- 
tion. Klumpp, A.; Bluhm, H. (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Neutronen- 
ery und a ae a 1986. 60p. (In German). 
S oh Sales Only), PC /MF AO1. File Number 
DE87750 
Tei iinet 
vergence analysis in high power ion diode experiments we have de- 
veloped shadow box and pinhole camera techniques using the /sup 
11/B(p,a)2a reaction to reduce the particle flux on the nuclear 
track detector. The a-yield is maximized and the Rutherford scat- 
tered ‘background’ is eliminated by a set of attenuation and filter 
foils tailored to the proton beam energy. It has been demonstrated 
in a number of Van de Graaff measurements with monoenergetic 
protons that thus a complete elimination of Rutherford scattered 
primary particles is possible. Automated microscopic counting of 
the particle tracks on the detectors is used for quantitative evalua- 
tion. The capabilities of this diagnostic are demonstrated for meas- 
urements of the current density distribution in the focus of the 
pinch reflex diode. 


18957 _— ) Improving of systems of automated 
complex for measuring secondary proton polarization at the 
Kharkov 2 GeV electron linac. (Tsentral’‘nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomiches- 
kikh Issledovanij Atomnoj Nauke i Tekhnike, Moscow 
(USSR)). 1985. 13p. (In Russian). NTIS (US Sales Only), 
PC A02/MF A01. File Number DE87701209. 
The system have been modernized of automated complex for 
measuring secondary protons polarization operating in a real time 
scale (system of nanosecond logics and system of preliminary proc- 
essing of data from the telescope of wire spark chambers at mini- 
computer). Testing of new systems have been carried out on elec- 
tron beam of the LUE - 2 GeV Kharkov linak. The effectiveness of 
modernized systems has grown more than 10 times. 5 refs.; 4 figs. 


(SAND—85-2443) Evaluation of Cerenkov convert- 
current 


querque, NM _ (USA)). Jan 1987. Contract AC04- 
76DP00789. 20p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87005622. 

An evaluation is presented of several types of Cerenkov con- 
verters to study time resolved current uniformity in large-area elec- 
tron beams with current densities up to 4 kA/cm? The materials 
used for this study were Mylar, fused silica, glass, and Lucite. The 
final choice for a Cerenkov converter to be used on a large-area 
diode was type 0080 clear lime glass, which is a commercial plate 
glass. The thickness used was 0.32 cm. The glass converter showed 
excellent time response and correlation of light output to electron 
current density. This converter survives in intense current beams 
and is economically available in large sizes. 


18959 (SLAC-PUB—4118) The SLD Cerenkov Ring Im- 
aging Detector: Progress report. Ashford, V.; Bienz, T.; 
Bird, F.; Crawford, G.; Gaillard, M.; Hallewell, G.; Leith, 
D,; McShurley, BR: Nuttall, A; Oxoby, G. (Stanford Linear 
Accelerator Center, Menlo Park, CA (USA); California 
Univ., Santa Barbara (USA). Dept. of Physics; California 
Univ., Santa Cruz (USA). Inst. for Particle Physics; Cincin- 
nati Univ., OH (USA). Dept. of Physics). Oct 1986. Con- 
tract AC03-76SF00515;AT03-76ER70023. 13p. (CONF- 
861007—26). NTIS, PC A02/MF A01; 1; GPO Dep. File 
Number DE87004052. 

From Nuclear science and nuclear power systems symposi- 
um; Washington, DC, USA (29 Oct 1986). 

We describe test beam resuits from a prototype Cerenkov 
Ring Imaging Detector (CRID) for the SLD experiment at the 


SLAC Linear Collider (SLC). The system includes both liquid and 
gas radiators, a long drift box containing gaseous TMAE and a pro- 

wire chamber with charge division readout. Measure- 
ments of the multiplicity and detection resolution of Cerenkov pho- 
tons, from both radiators are presented. Various design aspects of a 
new engineering prototype, currently under construction, are dis- 
eabenb anh atias i ual 1D siete eaten to Gis dil ant sepa 
ed. 


18960 Calibration of the HHIRF 


tandem accelerator 
energy-analyzing magnet. Olsen, D.K.; Jones, C.M.; Milner, 
W.T.; Ziegler, N.F.; Erb, A.; Weisser, D.C. (Oak Ridge Na- 
tional a, TN, USA; National Science Foundation, Wash- 
ington, DC, USA; Australian National Univ., Canberra. 
Dept. of Physics). Nuclear Instruments and Methods in Phys- 
ics Research; 254: No. 1, 1-6(1 Feb 1987). Contract AC0S5- 
840R21400. 

A description is given of the calibration of the Holifield 
Heavy Ion Research Facility tandem accelerator energy-analyzing 
magnet. Two methods were used to measure beam energies: a 
novel time-of-flight technique using a variable frequency buncher; 
and an alpha-particle reaction-energy technique. Calibration, accu- 
rate to better than 0.04%, were obtained for 11 different magnet ex- 
citations corresponding to mass-energy products between 28 and 
298. 


18961 Energy resolutions of a position-sensitive Nal de- 
tector by Monte Carlo simulations. Tang, S.M.; Hsu, H.H.; 
Simmons, J.E.; Kapustinsky, J.; Peng, J.C. (Los Alamos Na- 
tional Lab., NM, USA). Nuclear Instruments and Methods in 
Physics Research; 254: No. 1, 129-134(1 Feb 1987). 

Characteristics of a NaI spectrometer designed for 7/sup o/ 
and eta/sup 0/ detection have been simulated using the electromag- 
netic shower code ACCEPT. The effects of intermodular steel 
walls and the Nal active converter on the overall energy resolution 
have been investigated. 


18962 Beta-ray counting flow cell for determination of 
strontium concentration in the environment. Izumi, S.; Kita- 
guchi, H.; Watahiki, K.; Fujitani, S.; -~ T.; Makino, H.; 
Mochizuki, H.; Tsuda, T;; Miyazaki, H.; Wada, S. (Hitachi 
Energy Research Lab., Ibaraki, Japan). Transactions of the 
$e1102) Nuclear Society; 53: 162-163(1986). (CONF- 
861102—). 

From American Nuclear Society and Atomic Industrial 
Forum joint meeting; Washington, DC, USA (16 Nov a. 

In nuclear power plants, radioactivity in environmental sam- 
ples such as marine products and cereals must be analyzed periodi- 
cally. Determination of radioactive strontium (Sr and ®Sr) con- 
centration is one of the most important items in these analyses. 
Since radioactive strontium emits only beta-rays, the sample stronti- 
um must be separated from other nuclides which can obstruct the 
measurements. The procedure for the sample preparation, including 
the separation, is complicated and requires operator skill. The pur- 
pose of the work described is development of a flow-cell-type beta- 
ray detector for liquid samples which is convenient for the con- 
struction of a through process of the automatic analysis. 


4402 Radiation Effects On Instrument Components, 
Instruments, Or Electronic Systems 


(JINR—R-14-86-171) Investigaton of radiation re- 
sistance of magnetoacoustic resonators of hematite. Moshkin, 
V.V.; Nazarov, V.M.; Pavlov, S.S. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Neutron Physics). 1986. 
4p. (In Russian). NTIS (US Sales Only), PC A02/MF AOl1. 
File Number DE87701194. 

Submitted to the journal Prib. Tekh. Ehksp. . 

Radiation resistance of magnetoacoustic resonators from 
hematite (a-Fe/sub 2/O/sub 3/) is studied. It is shown that the res- 
onator being irradiated with the fast neutron fluence up to 2 x 10/ 
sup 18/ n/cm/sup 2/ (flux density (5.6 +- 0.6)10/sup 14/ n/cm/ 
sup 2/xs) keeps within 0.1% accuracy of its own frequency and the 
range of returning under magnetic field action, while the amplitude 
of magnetization modes reduces to 50%. The latter is supposed to 
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occur due to accumulation of radiation defects then condensed into 
large acoustic inhomogeneities. Firm frequency characteristics 
allow one to conclude that the apparatus based on magnetoacoustic 
resonators from hematite with frequency representation of informa- 
tion keeps stable operation in neutron fields, fast neutron being 5.6 
x 10/sup 14/ n/cm/sup 2/xs, under irradiation dose up to 2 x 10/ 
sup 18/ n/cm/sup 2/. 5 refs. 


18964 (LBL—21170, pp 1-14) When everything was 
clear. Sauli, F. (CERN, Geneva, Switzerland). Apr 1986. 
NTIS, PC A15/MF A01. (CONF-850162—). 

From Double charge exchange workshop; Los Alamos, NM, 
USA (10 Jan 1985). 

This paper, which is the introduction to the workshop, de- 
scribes the early observations of degeneracy in multiwire chambers 
operated with hydrocarbon quenchers after continued exposure to 
ionizing radiation. A phenomenological explanation of the observa- 
tions, involving the formation of carbon polymer coatings on 
anodes and cathodes and the subsequent induced secondary elec- 
tron emission, was suggested at the time, as well as a way to pre- 
vent ageing by addition of a low-ionization-potential, non-polymer- 
izing vapor to the gas mixture. The subsequent observation of 
ageing in non-polymerizing mixtures and the discovery of silicon 
and sulfur compounds on the wires have somewhat invalidated this 
simple picture. 


18965 (LBL—21170, pp 15-24) Plasma chemistry in wire 
coating. Hess, D.W. (Univ. of California, Berkeley). Apr 
1986. NTIS, PC A15/MF A0O1. File Number DE86014077. 
(CONF-860162—). 

From Workshop on radiation damage to wire chambers; 
Berkeley, CA, USA (16 Jan 1986). 

Properties of rf glow discharges (plasmas) used for the depo- 
sition of polymer films from organic monomers are reviewed. The 
dynamic equilibrium between film deposition and film removal (ab- 
lation and/or etching) is also discussed. Changes in the plasma 
chemistry that result for additives or impurities in the hydrocarbon- 
based plasmas are described and related to the extent of polymeri- 
zation. Relationships between discharge chemistry in these low 
pressure plasmas and the atmospheric pressure plasmas that might 
be used in wire chambers are presented. Possible approaches for 
further investigations of wire chamber deterioration due to polymer 
residue formation are suggested. 


18966 (LBL—21170, pp 25-46) Analysis of TPC inner 
drift chamber wire coatings. Williams, M.C. (Univ. of Cali- 
fornia, Berkeley). Apr 1986. NTIS, PC A15/MF AO1. File 
Number DE86014077. (CONF-860162—). 

From Workshop on radiation damage to wire chambers; 
Berkeley, CA, USA (16 Jan 1986). 

In the context of analyzing the chemical composition of de- 
posits on wires in a drift chamber at SLAC that failed with an 
argon/methane gas, the techniques of mass spectroscopy (MS) and 
Auger electron spectroscopy (AES) are demonstrated. Chemical 
mechanisms are proposed for conversion of methane gas of poly- 
ethylene-like insulating coatings on the wires. Discussion of mass 
spectra for model compounds is turned toward evaluation of spec- 
tra from both field wires and sense wires. Contamination from 
phthalate plasticizers is found on both sets of wires, while silicone 
polymer is detected only on sense wires. AES data on field wires 
show mostly (90%+-) carbon; profiles of carbon/gold/copper im- 
plicate nonuniformities in the gold coating and/or the underlying 
copper-beryllium alloy. Successful chamber operation was subse- 
quently achieved by reducing the wire potentials, though polymeric 
deposition continued at a slower rate. 


(LBL—21170, pp 47-54) New techniques to ana- 
lyze wire coatings. Boerner, H.; Heuer, R.D. (CERN, 
Geneva, Switzerland). Apr 1986. NTIS, PC A15/MF A011. 
File Number DE86014077. (CONF- -860162—). 

From Workshop on radiation damage to wire chambers; 
Berkeley, CA, USA (16 Jan 1986). 

Two methods for the analysis of coatings on wires used in 
wire chambers which suffered from radiation damage are described: 
secondary ion mass spectroscopy and laser microprobe mass analy- 
sis. Both methods allow molecules and not only elements to be de- 


tected and both are sensitive to hydrogen and its compounds. The 
methods are compared to Auger electron spectroscopy. 


18968 (LBL—21170, pp 55-66) Wire chamber aging. 
Atac, M. (Fermi National Accelerator Lab., Batavia, IL). 
Apr 1986. NTIS, PC A15/MF AOl. File Number 
DE86014077. (CONF-860162—). 

From Workshop on radiation damage to wire chambers; 
Berkeley, CA, USA (16 Jan 1986). 

Wire chamber aging can be due to a variety of reasons. 
Some of the most commonly known reasons are discussed to some 
detail. Most chambers live fairly long when glow discharges, edge 
breakdowns, photoelectric feedback, and field emissions from cath- 
odes are prevented. Polymerization and coating by impurities take 
substantial integrated charge, larger than 0.03 coulomb per wire per 
centimeter before observing substantial deterioration in chamber 
performance with most chamber gases. Tests with 50/50 A-C2He 
with 0.5% or more ethanol vapor show that no appreciable damage 
is observed up to 1 coulomb charge per centimeter wire segment. 


18969 (LBL—21170, pp 67-90) Aging experience with 
the UA1 central detector. essner, S.; Meyer, T.; Vuille- 
min, V.; Yvert, M. (Univ. o Victoria, British Columbia). 
Apr 1986. NTIS, PC AI15/MF AO0l. File Number 
DE86014077. (CONF-860162—). 

From Workshop on radiation damage to wire chambers; 
Berkeley, CA, USA (16 Jan 1986). 

The UA1 experiment has been taking data since 1981 and 
has recorded a total of 770 events/nb. The central detector has 
now accumulated, in its hottest region, a total charge density of 1 
Coulomb per meter without showing any sign of deterioration. A 
test with a small prototype chamber, which simulates the central 
detector, is in progress; after a total of 3.8 coulombs per meter no 
deterioration has appeared. The analysis of a faulty part of this 
small chamber shows an organic-like deposit on the cathode and a 
pebble-like deposit containing sulfur on the sense wire. 


18970 (LBL—21170, pp 91-98) Experience with the UA1 
micro vertex detector in the SPS collider. Smith, D. (Univ. 
of California, Riverside). Apr 1986. NTIS, PC A15/MF 
A01. File Number DE86014077. (CONF-860162—). 

From Workshop on radiation damage to wire chambers; 
Berkeley, CA, USA (16 Jan 1986). 

The design and operation of a small pressurized drift cham- 
ber in the SPS Collider is described. The cylinder chamber with 
inner radius of 3 cm is concentric with the beam axis. The chamber 
received radiation corresponding to 6 x 10-* C/cm on the sense 
wires. 


18971 (LBL—21170, pp 99-106) Wire chamber degrada- 
tion at the Argonne ZGS. Haberichter, W.; Spinka, H. (Ar- 
gonne National Lab., IL). Apr 1986. NTIS, PPC A15/MF 
A01. File Number DE86014077. (CONF-860162—). 

From Workshop on radiation damage to wire chambers; 
Berkeley, CA, USA (16 Jan 1986). 

Experience with multiwire proportional chambers at high 
rates at the Argonne Zero Gradient Synchrotron is described. A 
buildup of silicon on the sense wires was observed where the beam 
passed through the chamber. Analysis of the chamber gas indicated 
that the density of silicon was probably less than 10 ppm. 


18972 (LBL—21170, pp 107-112) OMEGA and SFMD 
beams. Ullalan 


experience in intense O. (CERN, Geneva, 
Switzerland). Apr 1986. NTIS, PC Ai5/MF AOl. File 
Number DE86014077. (CONF-860162—). 

From Workshop on radiation damage to wire chambers; 
Berkeley, CA, USA (16 Jan 1986). 

The authors report on their experience on radiation induced 
damage to multiwire proportional chambers at the Split Field 
Magnet Detector (SFMD) and the OMEGA at CERN. Both spec- 
trometers are large detectors with a long lifetime in intense beams. 
The SFM detector showed some efficiency loss limited to the high 
intensity area near to the beams. The effect was observed after four 
years of operation and an integrated charge of 0.3 C/cm anode 
wire. This loss of efficiency could be offset by a change in the elec- 
tric field. The OMEGA spectrometer has been exposed to an inte- 
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grated beam particle flux of 10"*/cm? in the last seven years. There 
is no evidence of any radiation induced damage. The authors will 
discuss the results separately since the two spectrometers differ in 
operating conditions. 


18973 ne arch for oe oe Aging effects in gase- 
ous y, A.; 
tinidue 2. Zz: Toraie M pon age of Nuclear Physics, 
Krakow, Poland). Apr 1986. NTIS, PC A15/MF A01. File 
Number DE86014077. (CONF-860162—). 

From Workshop on radiation damage to wire chambers; 
Berkeley, CA, USA (16 Jan 1986). 

Wire aging effects observed in the chambers of the 
ACCMOR spectrometer at CERN SPS are described, as well as re- 
sults of laboratory tests performed to find solutions to this problem. 
In 50:50 Argon-Ethane gas mixture the loss of efficiency began 
after accumulating about 0.02 c/cm of anode wire, but the tests in- 
dicated that this limit can be extended to at least 0.1 C/cm by 
adding 0.1% iso-propylic alcohol. Analysis of wire deposits showed 
silicon, even with the alcohol added. Using sealed proportional 
counters, searches for nonpolimerizing gases were made including 
Argon-Nitrogen and Argon-CO:. With these two gases the lifetime 
is significantly improved, to about 0.1 - 1.0 C/cm, depending upon 
the gain or resolution requirements. 


18974 (LBL—21170, pp 121-130) Investigation of break- 
down conditions of chambers. Sadrozinski, H.F.W. 
(Santa Cruz Institute of Particle Physics, CA). Apr 1986. 
NTIS, PC A15/MF AOl. File Number DE86014077. 
(CONF-860162—). 

From Workshop on radiation aumgs to wire chambers; 
Berkeley, CA, USA (16 Jan 1986). 

Breakdown phenomena characterized by large currents in 
multiwire chambers were stimulated and measured in a small 
multiwire cell. A variety of breakdown tests were performed, using 
different gas mixtures, gains, and wire diameters. it was found that 
the breakdown was well described by the product of the separate 
anode and cathode wire gains exceeding 10’. Cathode wire coating 
due to breakdown was absent when the CH, content was =4% in 
Ar/CO2/CH, mixtures, and gain lifetime measurements were made 
for two such mixtures. Experience with excessive current in the 
MARK III drift chamber, and the subsequent cure with addition of 
0.2% of water vapor, are described. 


18975 (LBL—21170, pp 131-140) Lifetime tests for 
MAC vertex chamber. Nelson, H. (Stanford Linear Acceler- 
ator Center, CA). Apr 1986. NTIS, PC A15/MF A011. File 
Number DE86014077. (CONF-860162—). 

From Workshop on radiation damage to wire chambers; 
Berkeley, CA, USA (16 Jan 1986). 

A vertex chamber for MAC was proposed in fall 1983 to in- 
crease precision in the measurement of the B hadron and tau lepton 
lifetimes. The chamber had to be placed within the existing central 
drift chamber, making access for repairs difficult and costly. There- 
fore for detector elements thin-walled aluminized mylar drift tubes 
(straws) were used because of their simplicity and robustness. The 
diameter of the drift tubes was 6.9 mm. The radial extent of the 
proposed chamber was from 3 cm to 10 cm, the inner wall of the 
central drift. It was clear that radiation levels, from synchrotron x- 
rays and overfocussed electrons, were potentially high. Since the 
drift distance is short in the straws, it was desirable to operate them 
at the highest possible gas gain, to achieve the best spatial resolu- 
tion. There was a likelihood of drawing large currents in the cham- 
ber and thus causing radiation damage. Therefore a study of radi- 
ation hardness under the conditions of their proposed design was 
undertaken. In tests, argon-hydrocarbon mixtures consistently 
became unusable at ~0.05 C/cm collected charge, due to anode 
buildup. Argon-CO2 mixtures, while underquenched, were oper- 
ational to 0.25 C/cm, at which point loss of cathode material 
became intolerable. Argon-xenon-CO2 proved to be quenched as 
well as argon-hydrocarbons, but was limited by cathode damage. 
The MAC vertex chamber has operated at a distance of 4.6 cm 
from the e*e™ interaction point at PEP for two years and has 
shown no aging effects. 
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18976 (LBL—21170, pp 141-152) Results from some 
anode wire aging tests. Juricic, I; Kadyk, J.A. Apr 1986. 
NTIS, PC A15/MF AOl. File Number DE86014077. 
(CONF-860162—). 

From Workshop on radiation damage to wire chambers; 
Berkeley, CA, USA (16 Jan 1986). 

Using twin setups to test anode wire aging in small gas ava- 
lanche tubes, a variety of different gas mixtures were tried and 
other parameters were varied to study their effects upon the gain 
drop, normalized to change transfer: - 1/Q dI/I. This was found to 
be quite sensitive to the purity of the gases, and also sensitive to the 
nominal gain and the gas flow rate. The wire surface material can 
also significantly affect the aging, as can additives, such as ethanol 
or water vapor. Certain gas mixtures have been found to be consist- 
ent with zero aging at the sensitivity level of this technique. 


18977 (LBL—21170, pp 153-160) Summary of aging 
studies in wire chambers by AFS, DELPHI and EMC groups. 
Hilke, H.J. (CERN, Geneva, Switzerland). Apr 1986. NTIS, 
sane a AOl1. File Number DE86014077. (CONF- 

From Workshop on radiation damage to wire chambers; 
Berkeley, CA, USA (16 Jan 1986). 

Aging rats have been measured in Ar/C,Hs, Ar/C2Hs/meth- 
ylal, Ar/CO2 and Ar/CH,/He. Deposits were observed on the 
anode wires only: they were insulating and contained silicon and 
oxygen in most cases. Impurities from the gas supply, presence of 
G10 and oil bubbler and geometry of cathodes are shown to affect 
aging. Addition of water vapor reduced aging while addition of hy- 
drogen had no effect. The paper summarizes studies on radiation 
damage of wire chambers carried out at CERN by groups involved 
in the jet chamber for Axial Field Spectrometer (AFS), the TPC 
and RICH for DELPHI the EMC Muon Spectrometer and a 
common DELPHI/EMC effort. 


18978 (LBL—21170, pp 161-194) Laboratory study of 
radiation damage to drift chambers. Kotthaus, R. (Werner- 
Heisenberg-Institut fuer Physik, Muenchen, West Germa- 
ny). Apr 1986. NTIS, PC A15/MF AO0l1. File Number 
DE86014077. (CONF-860162—). 

From Workshop on radiation damage to wire chambers; 
Berkeley, CA, USA (16 Jan 1986). 

A laboratory study of aging effects under intense radiation in 
Ar/C2He and Ar/CO2/CH, filled drift chambers was carried out in 
order to establish detector lifetimes. In both gas mixtures stable op- 
eration in proportional mode and for Ar/C2He also in the limited 
streamer regime was possible up to total collected charges of sever- 
al times 10'7 e~ per mm of anode wire. Gain reductions were ob- 
served at rates between 0 and 1% per 10'*e~/mm for Ar/C*H® de- 
pending on the test conditions. At conditions, where gas amplifica- 
tion was stable in Ar/C.Hg, gain losses in Ar/CO2/CH, ranged be- 
tween 1.3 and 3.4% per 10'* e~/mm. Gain nonuniformities were in- 
ferred from broadenings and distortions of the Fe®* 5.9-keV + line. 
These gain variations are caused by typically less than 100 nm thick 
deposits on the aged anode wires of poorly conductive material 
containing O, Si and C. Admixtures of H2O did not halt the aging 
processes, but smoothed local gain variations. Contaminations with 
organic vapor from soft PVC surfaces initiated and accelerated ra- 
diation damage. Spark and glow discharges in Ar/C2He within min- 
utes led to growth of grains and flakes of material containing C as 
the only detectable element on anode and cathode wires. In the 
contrast discharges in Ar/CO2/CHy did not result in any detectable 
deposits. 


18979 (LBL—21170, pp 195-206) Long term behavior of 
the jet chamber at JADE. Ambrus, K.; Heintze, J.; Lennert, 
P.; Rieseberg, H.; Wagner, A. (Universitaet Heidelberg, 
West Germany). Ap r 1986. NTIS, PC A15/MF AO1. File 
Number DE86014077. (CONF- -860162—). 

From Workshop on radiation damage to wire chambers; 
Berkeley, CA, USA (16 Jan 1986). 

The long term behavior of the jet chamber of the JADE de- 
tector is analyzed in order to determine to what extent radiation 
damage has occurred. A total charge of 0.02 C/cm has been col- 
lected per wire on the innermost 32 layers (ring 1 and 2), about haif 
that charge on the outermost 16 layers (ring 3). Only in the inner- 
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most ring a change of amplification as function of the accumulated 
charge of -(11+/-2) % / 0.01 C/cm has been observed. The radial 
dependence of the aging suggests radiation damage accumulated 
during filling of the storage ring rather than aging of the sense 
wires as a possible cause of the observed amplitude decrease. 


18980 (LBL—21170, pp 207-212) Performance of the 
JADE vertex detector. Kado, H. II. (Univ. Hamburg, West 
Germany). Apr 1986. NTIS, PC A15/MF AOl. File 
Number DE86014077. (CONF-860162—). 

From Workshop on radiation damage to wire chambers; 
Berkeley, CA, USA (16 Jan 1986). 

The design of the JADE Vertex Chamber is described. After 
half a year of successful operation part of the chamber showed sig- 
nificant standing and sometimes fluctuating anode currents. The his- 
tory which probably led to this effect and the means by which it 
was cured are reported. 


18981 (LBL—21170, pp 213-218) Experience with the 
TASSO chambers. Binnie, D.M. (Imperial College, London, 
England). Apr 1986. NTIS, PC A15/MF AO1. File Number 
DE86014077. (CONF-860162—). 

From Workshop on radiation damage to wire chambers; 
Berkeley, CA, USA (16 Jan 1986). 

In several years of generally satisfactory operation the 
TASSO drift chambers have accumulated total charge densities in 
excess of 0.2C/cm on the innermost wires. There are two TASSO 
drift chambers close to the beam. The main cylindrical drift cham- 
ber, the vertex chamber, operating experience, and optimization of 
gas compositions are described in the paper. 


18982 (LBL—21170, pp 219-226) Radiation damage con- 
trol in the BNL hypernuclear spectrometer drift chamber 
system. Pile, P.H. (Brookhaven National Lab., Upton, NY). 
Apr 1986. NTIS, PC A15/MF AOl. File Number 
DE86014077. (CONF-860162—). 

From Workshop on radiation damage to wire chambers; 
—- CA, USA (16 Jan 1986). 

A high rate drift chamber system has been in use at the BNL 
hypernuclear spectrometer system for the past three years. Some of 
the chambers have accumulated charge doses up to about 0.2 C/ 
cm-wire without showing external signs of aging. The system 
design and performance will be discussed as well as the results of 
some laboratory drift chamber aging tests. 


18983 oe ae pp 227-230) Whisker growth in test 
cells. Foster, B. (H.H. Wills Physics Lab., Bristol, England). 
Apr 1986. NTIS, “PC A15/MF AOI. File Number 
DE86014077. (CONF-860162—). 

From Workshop on radiation damage to wire chambers; 
Berkeley, CA, USA (16 Jan 1986). 

Polymerization of drift chamber gases has been investigated 
using a high electric field in a test cell. Whisker growth on cathode 
wires is supported by mixtures containing hydrocarbons, whereas 
those containing carbon dioxide inhibit polymerization and exhibit 
some therapeutic effects on chambers in which polymerization has 
already begun. 


18984 (LBL—21170, pp 231-238) Aging effects in a large 
drift chamber in the Fermilab tagged photon spectrometer. 
Estabrooks, P. (IPP/Ottawa-Carleton Institute for Physics, 
Ontario). Apr 1986. NTIS, PC A15/MF A01. File Number 
DE86014077. (CONF- 860162—). 

From Workshop on radiation damage to wire chambers; 
Berkeley, CA, USA (16 Jan 1986). 

Aging effects have been observed in a large drift chamber in 
the Tagged Photon Spectrometer at Fermilab with a total collected 
charge of about 0.2 Coulomb/cm per central wire. The first prob- 
lem, excessive current draw, was cured by bubbling the argon- 
ethane gas mixture through ethanol. A large inefficiency was ob- 
served in the central (high rate) area of the chamber, a region in 
which a thick layer of (mainly silicon) deposits was observed on 
the anode wires. The efficiency in this region slowly decreased as a 
function of time. Cleaning the wire planes resulted in a major resto- 
ration of efficiency. 


18985 (LBL—21170, pp 239-256) Results on aging and 
stability with pure DME and isobutane/methylal mixture in 
thin high-rate multiwire chambers. Majewski, S. (Univ. of 
Florida, Gainesville). Apr 1986. NTIS, PC A15/MF AO1. 
File Number DE86014077. (CONF-860162—). 

From Workshop on radiation damage to wire chambers; 
Berkeley, CA, USA (16 Jan 1986). 

Thin chamber structures with 1 mm wire spacing were 
tested with isobutane/methylal mixture and pure dimethylether 
(DME). Results do not show serious aging effects up to integrated 
charges of about 1 Coulomb per 1 cm length f wire. The actual 
limit is expected to be much higher. Additionally, the chambers 
with 50 micrometers wires are extremely mechanically durable, can 
accept heavy, short charge overloads without discharging and are 
fast, even with a slow gas such as DME. 


18986 (LBL—21170, pp 257-262) Proportional tube life- 
times (Magic Gas, A-CO., DME). Godfrey, G. (Stanford 
Linear Accelerator Center, CA). Apr 1986. NTIS, PC A15/ 
MF AO1. File Number DE86014077. (CONF-860162—). 

From Workshop on radiation damage to wire chambers; 
Berkeley, CA, USA (16 Jan 1986). 

Tube chamber lifetimes were measured (% gain change/ 
coul per cm) for Magic Gas (800), HRS Gas (<100), and DME 
(<5). Magic Gas failed due to an anode wire deposit. The DME 
test was ended due to sustained current from a cathode deposit. 


18987 (LBL—21170, pp 263-294) Review of wire cham- 
ber aging. Va'vra, J. (Stanford Linear Accelerator Center, 
CA). Apr 1986. NTIS, PC A15/MF A0Ol. File Number 
DE86014077. (CONF-860162—). 

From Workshop on radiation damage to wire chambers; 
Berkeley, CA, USA (16 Jan 1986). 

This paper makes an overview of the wire chamber aging 
problems as a function of various chamber design parameters. It 
emphasizes the chemistry point of view and many examples are 
drawn from the plasma chemistry field as a guidance for a possible 
effort in the wire chamber field. The paper emphasizes the necessi- 
ty of variable tuning, the importance of purity of the wire chamber 
environment, as well as it provides a practical list of presently 
known recommendations. In addition, several models of the wire 
chamber aging are qualitatively discussed. 


18988 Degradation of plastic scintillator exposed to Teva- 
tron tunnel background radiation. Lindsey, C.S.; Anderson, 
E.W.; Hojvat, C.; Turkot, F.; Bujak, A. (lowa "State Univ. 
of Science and Technology, Ames, USA; Fermi National 
Accelerator Lab., Batavia, IL, USA; Purdue Univ., Lafay- 
ette, IN, USA). Nuclear Instruments and Methods in Physics 
Research; 254: No. 1, 212-214(1 Feb 1987). 

Letter-to-the-editor. 

Four types of scintillator were subjected to background radi- 
ation in the Tevatron accelerator tunnel. Light output was reduced 
for doses above 15 krad. 
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18989 (CEA-CONF—8572) Remote spectrometry in UV 
with optical fibers. Boisde, G.; Rougeault, S.; Perez, J. 
(CEA Centre d'Etudes Nucleaires de Fontenay-aux-Roses, 
92 (France). Inst. de Recherche Technologique et de Deve- 
loppement Industriel (RDI). May 1986. 8p. (In French). 
(CONF-8605110—5). NTIS (US Sales Only), PC A02. File 
Number DE87751512. 

From OPTO '86 conference; Paris, France (13 May 1986). 

The remote spectrometry with optical fibers is now an ana- 
lytical method well known in visible. For the medical, pharmaceuti- 
cal or some chemical applications, it is necessary to extend the 
measurements in the UV region and realize devices for on line con- 
trol. Thus, the spectral characteristics of fibers are examinated. The 
Rayleigh scattering is given for PCS fibers at large core (Imm). 
The induced losses by the silicone cladding are calculated. The 
studies, between 0.19 and 0.45 microns of preformed samples make 





more clear the importance of impurities in the silica. The absorp- 
tion coefficients of the Urbach’s law are determined. The theorical 
limitations for the use of silica fibers in UV region are given in rela- 
tion with the dynamic range of scale of the chosen device for the 
measurement. Examples of spectral determinations with i 
fibers and “pencil” probes are given with the HP 8450 and 8451 
spectrophotometers. The optical losses of the system are deter- 
mined. The extension for multipoints determinations and the possi- 
bilities for the amelioration of fibers are examined. 


18990 (LBL—22070) Application of spherical 
synchrotron radiation spectroscopy. Hogrefe, H.; a 
M.R.; Hoyer, E. (Lawrence Berkeley Lab., CA (USA)). 
May 1986. Contract ‘AC03-76SF00098. 16p. (CONF- 
861242—2). NTIS, PC A02. File Number DE87004468. 

From International conference on soft X-ray optics and tech- 
nology; West Berlin, F.R. Germany (8 Dec 1986). 

The recent development in gracing incidence grating mon- 
ochromator design is discussed and the performance limiting for 
such instruments are examined. Especially the aberrations of toroi- 
dal and spherical gratings are investigated using the optical path 
function concept. It is shown that large radius spherical gratings, 
which can be produced with better slope tolerances than aspherics, 
also yield smaller overall line curvature than toroids. Therefore, a 
new simple spherical grating monochromator design is proposed 
and its performance is analyzed. 


18991 (ORNL/TM—10281) Design of a pulsed-mode 
fluidic pump using a venturi-like reverse flow diverter. Smith, 
G.V.; Lewis, B.E. (Oak Ridge National Lab., TN (USA)). 
Feb 1987. Contract AC05-840R21400. 42p. NTIS MF A01; 
2; GPO Dep. File Number DE87006024. 

This report presents a design procedure for pulsed-mode, 
venturi-like reverse flow diverter (RFD) pumping systems. Design 
techniques are presented for systems in which the output line area 
is allowed to vary proportionally with the throat area of the RFD 
as well as situations in which the output line area is held constant. 
The results show that for cases in which the output line area is al- 
lowed to vary, an optimum RFD throat area exists for a given 
input pressure. For situations in which the output line area is held 
constant, the average output flow decreases in almost a linear fash- 
ion with increasing RFD throat area. 6 refs., 8 figs. 


18992 (PNL-SA—14226) Methods for supercritical fluid 
chromatography-mass spectrometry: New approaches. Smith, 
R.D.; Kalinoski, H.T.; Udseth, H.R.; Chess, E.K. (Pacific 
Northwest Lab., Richland, WA (USA)). Sep 1986. Contract 
AC06-76RL01830. 5p. (CONF-8609247—1). NTIS MF A011; 
2; GPO Dep. File Number DE87005602. 

From British Mass Spectrometry Society’s annual meeting; 
Brighton, UK (14 Sep 1986). 

Supercritical Fluid Chromatography-Mass Spectrometry 
(SFC-MS) provides a significantly enhanced chromatographic effi- 
ciency per unit time compared to HPLC, and more than 3000 and 
12,000 effective theoretical plates can be obtained with 50m and 
25pm (i.d.) columns, respectively. The mass spectrometer, with the 
ability to acquire both chemical ionization and electron ionization 
spectra, provides the basis for obtaining both high sensitivity and 
selectivity or structural information for identification of unknown 
materials. (WRF) 


18993 (PNL-SA—14322) Laser-based analyses at Pacific 
Northwest Laboratory. Whitaker, T.J.; Cannon, B.D.; Gerke, 


G.K.; Bushaw, B.A. (Pacific Northwest Lab., Richland, 
WA (USA)). Sep 1986. Contract AC06-76RL01830. 6p. 
(CONF-870119—3). NTIS, PC A02. File Number 
DE87005606. 

From Topical meeting on laser applications to chemical 
analysis; Lake Tahoe, NV, USA (26 Jan 1987). 

Several Pacific Northwest Laboratory projects dedicated to 
developing new isotopically selective laser analytical techniques 
and to study of related basic processes are described. 5 refs., 2 figs. 
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18994 (SAND—86-2947C) Practical aspects of photonic 
data Fanning, J.J. (Sandia National Labs., Albu- 
querque, NM (USA)). 1986. Contract AC04-76DP00789. 
33p. (CONF-8609127—17). NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number 1DE87004528. 

From SPIE’s fiber LASE ‘86; Cambridge, MA, USA (14 
Sep 1986). 

Since the introduction of the High-Speed Multi-Channel 
Data Recorder (HSMCDR) various advances have been made in 
improving its signal reproduction quality while maintaining its high 
bandwidth and channel density. The second generation HSMCDR 
II system has recently shown a 3.5 GHz, 3 dB bandwidth single- 
shot recording capability in 25 simultaneous channels. Due to im- 
proved analog laser diode technology and solid state image read- 
out, the recorded signal accuracy and reproducibility of the 
HSMCDR has improved substantially. A detailed system character- 
ization has been performed with emphasis placed on the practical 
issues of operating the HSMCDR system. Proper operation of the 
recording system requires the operator to fully understand the vari- 
ety of constraints inherent in several of the system’s components. 
Operation within these constraints has shown the HSMCDR II to 
have an unequaled price-performace factor. 


18995 (SAND—86-8242) A plug flow reactor data acqui- 
sition and control system. Williams, M.L.; Ferko, D.M.; 
Smith, V.K. (Sandia National Labs., Livermore, CA 
(USA)). Jan 1987. Contract AC04-76DR00789. 25p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE87005973. 

This report describes the implementation of a data acquisi- 
tion and control system which has been interfaced with a plug flow 
reactor used in combustion experiments at the SNLL CRF. Empha- 
sis is placed on the hardware integration and software design as- 
pects of the system. The specification for the the data acquisition 
and control system called for measurement of temperature and gas 
flow, as well as control of a stepper motor based probe positioning 
system. The hardware used for data acquisition and control would 
conform to the IEEE-583 CAMAC (Computer Automated Meas- 
urement And Control) standard. An existing computer program 
which computed gas concentrations was modified for use as the 
main data acquisition and control program. Temperature measure- 
ment and stepper motor control capabilities were incorporated into 
the system to complete the plug flow reactor data acquisition and 
control system. 


18996 (SLAC-TN—86-7) Technical specification: mono- 

lithic transceiver for FASTBUS Cable Segment - CSX. Walz, 
H.V.; Bertolucci, B.; Gustavson, D.B. (Stanford Linear Ac- 
celerator Center, Menlo Park, CA (USA)). Dec 1986. Con- 
tract AC03-76SF00515. 7p. NTIS, PC A02. File Number 
DE87005015. 

These specifications describe a basic 5-channel differential 
transceiver integrated circuit. Several options are detailed to facili- 
tate final design and configuration choices for this development. 
The relative preference of these options is given. 


18997 Iterative maps with multiple fixed points for exci- 
tation of two level systems. Cho, H.; Baum, J.; Pines, A. 
(Department of Chemistry, University of California and Ma- 
terials and Molecular Research Division, Lawrence Berke- 
ley Laboratory, Berkeley, California 94720). Journal of 
Chemical Physics; 86: No. 6, 3089-3106(15 Mar 1987). Con- 
tract AC03-76SF00098. 

Iterative schemes have been used in NMR to generate pulse 
sequences which excite spin systems over narrow or broad ranges 
of transition frequencies and radio frequency amplitudes. Mathe- 
matical methods employing iterative maps and related concepts 
from nonlinear dynamics have been applied in the analysis of these 
schemes. The effect of transforming a pulse sequence by an itera- 
tive procedure can be represented as an iterative map on a quantum 
statistical propagator space, with fixed points in this space corre- 
sponding to certain desired responses of the spin system. The stabil- 
ity of these points with respect to variations of parameters, such as 
amplitudes or energies, determines the bandwidth characteristics of 
the corresponding sequence; broadband behavior results from stable 
fixed points, and narrowband behavior from unstable fixed points. 
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This paper examines schemes which produce maps with more than 
one stable fixed point. Such schemes are shown to generate se- 
quences which exhibit bistable or selective, bandpass behavior. Spa- 
tially selective NMR, spin decoupling, nk-quantum selective multi- 
ple-quantum NMR, isotope selective zero-field NMR, and optical 
information storage are some of the applications which can benefit 
from bandpass selective excitation sequences. 


18998 Ultrasensitive coherent Raman technique with pi- 
cosecond lasers. Schauer, M.W.; Pellin, M.J.; Biwer, B.M.; 
Gruen, D.M. (Materials Science/Chemistry Divisions, Ar- 
gonne National Laboratory, Argonne, Illinois 60439). Ap- 
plied Physics Letters; 50: No. 7, 371-373(16 Feb 1987). Cos. 
tract W-31-109-ENG-38. 

The use of picosecond, Q-switched lasers and advanced po- 
larization schemes has led to the development of a coherent Raman 
technique with the sensitivity of coherent anti-Stokes Raman spec- 
troscopy experiments but without the troublesome phase-matching 
requirements. Experiments in dilute solutions of benzene indicate a 
limit of sensitivity for the current apparatus of 2.5 x 10~* M in two 
minutes of signal averaging over 150 cm™*. Possible applications to 
the in situ study of passive films and thin films on transparent media 
are discussed. 


18999 Attainment of submillimeter periods and a 0.3-T 
peak field in a novel micropole undulator device. Tatchyn, R.; 
Csonka, P.L. (Stanford Synchrotron Radiation Laboratory, 
Stanford University, Stanford, California 94305, and De- 
partment of Physics, University of Oregon, Eugene, Oregon 
97403). Applied Physics Letters; 50: No. 7, 377-379(16 Feb 
1987). Contract AC03-82ER 13000. 

A micropole undulator is defined here as an undulator with 
a very short (submillimeter) period and correspondingly shorter 
poles. The availability of micropole undulators is expected to pro- 
foundly affect the development of x-ray sources. For example, with 
such devices x-ray beams comparable to those from conventional 
undulators will be attainable on storage rings of much lower energy 
(and emittance) than those presently in use. X-ray instrumentation 
will also be affected, e.g., micropole undulators of sufficient length 
can provide extremely monochromatic outputs, obviating the need 
for expensive and complex ultrahigh vacuum monochromator sys- 
tems. Here we describe the design and practical construction of a 
prototype 35 period micropole undulator whose total length is 2.54 
cm. The device is of a novel hybrid/electromagnetic bias design. 
We also present results of field profile measurements along the cen- 
tral plane of the new device. 


19000 Optical scanning apparatus for indicia imprinted 
about a cylindrical axis. Villarreal, R.A. (to Dept. of 
Energy, Washington, DC). US Patent 4,636,846. 13 Jan 
1987. Filed date 6 Nov 1985. vp. 

An apparatus is described for optically scanning indicia im- 
printed about a cylindrical surface of an article comprising: a frame, 
a camera mounted on the frame, a light source for emitting a colli- 
mated light beam, a beam splitter mounted on the frame, means 
mounted on the frame for diffusing a portion of the light beam and 
reflecting a portion thereof onto the beam splitter. The beam split- 
ter directs the light beam onto the cylindrical surface of the article 
for illuminating the indicia imprinted thereon. A means is included 
that consists of a metallic mirror surface for reflecting an image 
from the imprinted cylindrical surface for transmission through the 
beam splitter to the camera. 


19001 Method and apparatus for enhancing microchannel 

plate data. Thoe, R.S. (to Dept. of Energy, Washington, 

saak US Patent 4,637,052. 13 Jan 1987. Filed date 24 Oct 
vp. 

This patent describes a spectroscopic system for measuring 
an energy distribution of an emission from a continuously emitting 
source, which includes a collimator for collimating the emission, a 
dispersive element for spatially resolving the emission by energy 
into a spectral particle distribution. An assemblage of one or more 
series employed microchannel plates are disposed so that the par- 
ticular location at which any spectral particle hits the first micro- 
channel plate is determined by the energy of the spectral particle. 
A phosphor layer is associated with the assemblage of microchan- 
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nel plates for producing photons when struck by electrons generat- 
ed by the assemblage of microchannel plates when hit by the spec- 
tral particles. A fiber-optics element conducts the photons to a 
linear diode array with the linear diode array providing N channels 
of information that remain activated by the photons for only a lim- 
ited and very short period of time with the channels consecutively 
numbered 1, 2,..., n,.... N and with each nth the channel containing 
an analog signal amplitude A/sub n/ and with all non-zero A/sub 
n/ values that are caused by a single spectral particle occupying se- 
quential and adjacent channels with no zero values therebetween. 
An apparatus is described comprising: means for sequentially inter- 
rogating the N channels at a very rapid scan rate and detecting 
non-zero A/sub n/ values; and means operative during each scan 
for generating a digital signal representative of p, the value of n im- 
mediately preceding that whereat A/sub n/ takes its first non-zero 
value. 


19002 Finite element design of diamond anvils. Moss, 
W.C.; Goettel, K.A. (University of poem Lawrence 
Livermore National Laboratory, Liverm fornia 
94550). Applied Physics Letters; 50: No. 1, 25.215 Jan 1987). 
Contract W-7405-ENG-48. 

We have performed finite element analyses of beveled dia- 
mond anvils. Our analyses show that double beveling can improve 
the performance of the diamond anvil cell and maintain the stability 
of the sample, which is often sacrificed when large angle single 
bevel diamonds are used. 


19003 Optimization of diffuse reflectance infrared spec- 
troscopy accessories. Hirschfeld, T. (Lawrence Livermore 
National Laboratory, Livermore, California 94550). Applied 
Spectroscopy; 41: No. 8, 1082-1084(Nov 1986). Contract W- 
7405-ENG-48. 

The value of diffuse reflectance as an infrared or near-infra- 
red spectroscopic sampling procedure has been limited by the low 
efficiency of accessories designed for it. In terms of signal-to-noi 
ratio, these average 2-6% for integrating spheres and 10-12% for 
various ellipsoidal mirror arrangements. Much better performances, 
up to 37% efficiency, can be obtained by optimizing a concentric 
confocal ellipsoidal mirror arrangement by using a very large cen- 
tral opening in the amular collector mirror, and adapting the 
throughput of the detector to the geometry of the collected beam. 


19004 Evaluation of recycling _— spray chambers for 
ICP-AES. Vieira, P.A.; Zhizh ; Chan, S.; Montaser, 


uang, H 
A. (Department of Chemistry, The George Washington Uni- 
versity, Washington D.C. 20052). Applied Spectroscopy; 41: 
No. 8, 1141-1145(Nov 1986). 

Two cyclone spray chambers of different sizes are evaluated 
for inductively coupled plasma/atomic emission spectrometry. On 
the basis of a simplified mathematical model, the cut-off diameters 
of the aerosol droplets are estimated to be 2.2 to 4.3 and 1.8 to 3.5 
pm for the large and the small cyclones, respectively. The sample 
consumption rate can be reduced to about 50 »L/min when the cy- 
clone chamber is used in a recycling mode. In general, the signal- 
to-background ratios, detection limits, and precisions of the analyte 
signal intensities obtained with the small cyclone chamber are 
slightly superior to those achieved with a Scott spray chamber and 
a recycling gravitational sedimentation chamber. The performance 
of the recycling cyclone chamber is also evaluated for the determi- 
nation of copper in the NBS freeze-dried urine. 


19005 Ideal FT-IR spectrometers and the efficiency of 
real instruments. Hirschfeld, T. (Lawrence Livermore Na- 
tional Laboratory, Livermore, California 94550). Applied 
Spectroscopy; 41: No. 8, 1239-1240(Nov 1986). Contract W- 
7405-ENG-48. 

To evaluate the performance of a real Fourier transform in- 
frared spectrometer, the photon shot noise on the signal-to-noise 
ratio is calculated. In the case of a real instrument, the performance 
significantly falls short of the calculated one.(AIP) 
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19006 (DOE/ER/03077—276) An asymptotic analysis of 
an expanding detonation. Jones, J. (New he a a NY 
(USA). Courant Mathematics and Compu Lab.). Jan 
1987. Contract AC02-76ER03077. 62p. A04/MF 
A01; 1; GPO Dep. File Number DET O0S79. 

An expanding cylindrically or spherically symmetric detona- 
tion is analyzed in a regime in which the radius of the detonation is 
much greater than the width of the reaction zone. Under this as- 
sumption the fundamental equations may be approximated by a 
system of autonomous ordinary differential equations for the flow 
velocity and a reaction progress variable. The independent variable 
of this system is a radial variable in the rest frame of the detonation 
front. The radius of curvature and the detonation speed enter the 
system as parameters. At zero curvature this system reduces to the 
plane wave equations of Zeldovich, von Neumann and Doering. 
The plane wave equations possess a degenerate bifurcation point 
with a nilpotent linear part, which bifurcates into a saddle node 
when the radius is finite. Any smooth transonic solution must pass 
through the saddle node. This fact determines the wave speed im- 
plicitly as a function of radius. To leading order, the correction to 
the detonation speed as a function of curvature is proportional to 
the curvature, on the basis of formal and numerical considerations. 
16 refs., 4 figs. 
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19007 (AD-A—174893/8/XAB) Nuclear-hardness simula- 
aircraft 


November 1984. Adler, W.F. (General Research Corp., 
Santa Barbara, CA (USA)). 31 Dec 1985. 82p. (GRC-CR— 


85-1408). NTIS, PC A05/MF A01 


This volume assesses the state of dust erosion data for com- 
posite materials. A survey of the solid-particle erosion literature re- 
vealed that some experimental data is available for polymeric mate- 
rials and fiber-reinforced, nonmetallic composites. Although not di- 
rectly applicable to the specific compositions currently of interest, 
the available data are used to provide initial insights into the magni- 
tude of the erosion problems that may exist for advanced composite 
materials on aircraft flying through nuclear-generated dust. Using 
published erosion data, the possibility exists for a significant amount 
of material removal to occur. Additional investigations are suggest- 
ed to provide a more-relevant estimate of the magnitude of the 
dust-erosion problem. The report also discusses available test facili- 
ties and their capabilities and presents an extensive bibliography of 
relevant literature. 


19008 (LA-UR—87-130) Blast wave effects at short dis- 
tances. Bowman, A.L.; Idar, E.S. (Los Alamos National 
Lab., NM (USA)). 1986. Contract W-7405-ENG-36. 9p. 
(CONF-86021 12—1). NTIS, PC A02/MF AOl; 1; GPO 
Dep. File Number DE87005107. 

From 3. TACOM armor coordinating conference for light 
combat vehicles; Monterey, CA, USA (17 Feb 1986). 

The peak shock overpressures for a blast wave have been 
calculated by several methods, and the results have been verified 
by a large number of experimental measurements. The use of the 
standard overpressure curve, however, may lead to serious underes- 
timation of blast wave effects at very short distances (probably at 
scaled distances of less than one meter). We have calculated the 
blast wave from a detonating sphere of explosive using the one-di- 
mensional reactive hydrodynamics code HYDROX, and have ob- 
tained good agreement with the standard curve. To describe the 
interaction of the blast wave with a flat plate, the calculation was 
also done with the two-dimensional code 2DE (with a much coars- 
er mesh). The air shock matches into the plate at the predicted 
pressure, but a second, stronger shock is then produced by the ar- 
rival of the detonation products. The strength of the second shock 
decays more rapidly with distance than the first (air) shock. This 
effect has been verified experimentally. 7 refs., 6 figs. 
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19009 (SAND—86-1470) Actuator-valve interface optimi- 
zation. Burchett, O.L.; Jones, R.L. (Sandia National Labs., 
Albuquerque, NM (USA); Sandia National Labs., Liver- 
more, CA —o Feb 1987. Contract AC04-76DP00789. 

A02/MF A01; GPO Dep. File Number 
D 7006329. 


The interface of explosive actuator driven valves can be op- 
timized to maximize the velocity of the valve plunger by using the 
computer code Actuator-Valve Response. Details of the AVR 
model of the actuator driven valve plunger and the results of opti- 
mizing an actuator-valve interface with AVR are presented. 5 refs., 
5 figs., 3 tabs. 


19010 (SAND—86-1525C) Modeling rock fracturing in 
problems. Kuszmaul, J.S. (Sandia National 
, Albuquerque, NM (USA)). 1987. Contract AC04- 
76DPO00789. 10p. (CONF-870248—1). NTIS, PC A02/MF 
A0l; 1; GPO Dep. File Number DE87005534. 
From 13. annual conference on explosives and blasting tech- 
aati tp nha acon (1 Feb 1987). 
computational model of rock blasting is being developed 
to examine the blasting problems associated with in situ oil shale 
. This model, however, will also be useful as a design 
tool for the traditional problems in rock blasting. The model in- 
cludes fundamental treatment of both shock-wave propagation and 
the accumulation of brittle fracture in the rock. As a result, the 
model accurately predicts the degree and extent of fracturing as 
functions of design parameters. The model has proven useful for 
making parametric studies and for evaluation of alternate blast de- 
signs. This paper demonstrates the use of the numerical model to 
simulate the fracturing induced by the detonation of a vertical ex- 
plosive column near a bench. The fracturing induced by three dif- 
ferent explosives indicate that (in the chosen geometry) the most ef- 
ficient breakage is done by a column of ammonium nitrate and fuel 
oil mixture (ANFO) used with a toe charge of aluminized ANFO. 
There was too much unfractured rock left when ANFO was used 
alone; aluminized ANFO used for the entire explosive column 
caused excessive fracturing. A final case involves ANFO used 
alone to fracture a different rock type. This case points out that in 
a different rock type, the ANFO will not leave excessive unfrac- 
tured rock. 


19011 (SAND—86-1547C) Calculation of rock motion 
during bench blasting. Gorham-Bergeron, E. (Sandia Nation- 
al Labs., Albuquerque, NM (USA)). 1987. Contract AC04- 
76DP00789. 1lp. (CONF-870248—2). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87005529. 

From 13. annual conference on explosives and blasting tech- 
niques; Miami, FL, USA (1 Feb 1987). 

CAROM is a distinct element, dynamic code developed at 
Sandia National Laboratories to calculate the motion of rock frag- 
ments during blasting. It has recently been improved to incorporate 
a mechanism for its elements to mimic non-circular rock fragments. 
With this option, elements stack and move in ways that are charac- 
teristic of irregular boulders of blasted rock. In bench geometry, 
CAROM has been used to examine the possibility of producing 
variations in muckpile shape due to variations in detonation-time 
delays between rows. Surprisingly, the shape of the muckpile was 
predicted to be insensitive to time delays between detonation of 
rows of explosives, except where the rock fracturing was affected 
by the time delays. 


19012 (SAND—86-2211) Semiconductor bridge (SCB) de- 
velopment technology transfer symposium. Benson, D. 
Bickes, R.W. Jr.; Blankenship, D.M.; Chen, H.Y.; Jun 

K.; Larsen, M.E,; Renlund, A.M.; "Trott, W.M; Wilcor, 
ey D. (Sandia National Labs., Albuquer ue, NM (USA)). Jan 
1987. Contract AC04-76DP00789. 136p. NTIS, PC A07/ 
MF AO1; 1; GPO Dep. File Number DE87005620. 

Small metal bridgewires are commonly used to ignite ener- 
getic powders such as pyrotechnics, propellants and primary or sec- 
ondary explosive powders. We recently developed a semiconductor 
bridge (SCB) that ignites explosives at input energies to the SCB 
one order of magnitude less than those required for the metal 
bridgewires. Despite the iow energies needed for powder ignition, 
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our tests show that SCB devices are no-fire insensitive and also re- 
sistant to electrostatic ignition. Typically, an SCB device ignites ex- 
plosives at less than 3 mJ input energy with a no-fire current great- 
er than 1.5 A. This report summarizes the production of SCBs and 
discusses several explosive devices incorporating these bridges. In 
addition, the physics of SCB operation are discussed; topics include 
the plasma formation, plasma spectroscopy and heat transfer proc- 
esses into the explosive powders. 


19013 Recent advances in numerical modeling of detona- 
tions. Mader, C.L. (Los Alamos National Lab., NM, USA). 
Propellants, Explosives, Pyrotechnics; 11: No. 6, 163-166(Dec 
1986). 

Three lectures were presented on recent advances in numeri- 
cal modeling detonations entitled (1) Jet Initiation and Penetration 
of Explosives; (2) Explosive Desensitization by Preshocking; (3) 
Inert Metal-Loaded Explosives. 


4502 Nuclear 
REFER ALSO TO CITATION(S) 19058 


19014 (AD-A—174644/5/XAB) Mechanisms of blast-fire 
interaction. Technical report, 15 July 1981-31 May 1983. 
Goodale, T.C.; Backovsky, J.; Martin, S.B. (SRI Interna- 
tional, Menlo Park, CA (USA)). 31 May 1983. 56p. NTIS, 
PC A04/MF AO1. 

The objective of this investigation was to obtain a more 
basic understanding of the physical mechanisms by which blast 
waves interact with fires. This information is needed to ensure that 
the correlation functions to be used in formulae for predicting the 
extinction or enhancement of fires by nuclear blast waves will in- 
clude all the controlling variables. The study was limited to wood 
fires and fires over liquid hydrocarbon fuels. Flames were displaced 
from burning wood surfaces by blast waves propagating parallel to 
the burning surface in all tests. At low blast strength, flame persist- 
ed in crevices in the char surfaces to reignite the fire. At high blast 
strength, glowing combustion of the char was stimulated. Fires 
burning over flat wicks containing a liquid hydrocarbon were dis- 
placed off the wick in all tests. Reignition of the wick by flames 
swept into the wake depended on whether the vapor pressure over 
the liquid fuel was reduced enough, by cooling the liquid, so that 
concentration of fuel vapor flowing into the wake was depressed 
below the flammability limit before the end of the positive phase of 
the flow. Keywords: Fire Extinction Mechanisms; Airblast Simula- 
tion; Blast/fire Interactions; Flame Suppression; Fire Extinction By 
Air Blast; Fast Rising Air Flow Without Shocks. 


19015 (AD-A—175023/1/XAB) Reduction in coverage of 
KEW (kinetic energy weapons) boost-phase-intercept system 
due to decreased booster burn time and increased commitment 
delay. Final report, November 1985-July 1986. Finke, R.G. 
(Institute for Defense Analyses, Alexandria, VA (USA)). Jul 
1986. 27p. (DA-M—227). NTIS, PC A03/MF AO1. 

A simplified model of a space-based kinetic-energy-weapon 
(KEW) Boost-Phase-Intercept (BPI) System was constructed to 
evaluate the effects on geometrical leakage (incomplete coverage) 
from countermeasures and responses to countermeasures. The re- 
duction in KEW coverage due to decrease in ballistic-missile burn 
time and increase in commitment delay time is balanced against 
system responses that shorten the time taken by the KEW intercep- 
tor to reach the ballistic-missile booster: increasing interceptor ve- 
locity or shortening the distance to be traveled by the interceptor 
by lowering the altitude or increasing the number of KEW satellite 
platforms. Shortened booster turn time is calculated to be a very 
effective countermeasure against a KEW BPI system. Reduction to 
about 120 seconds negates a KEW system that has an interceptor 
velocity of 5 km/sec and a platform altitude of 500 km. Reduction 
to 150 seconds requires a factor of more than five increase in 
number of platforms to compensate. Increasing the interceptor ve- 
locity is a more effective counter-countermeasure than lowering the 
platform altitude. However, increasing the interceptor velocity to 7 
km/sec does not reduce below 100 sec the booster burn time to 
negate the system. 


19016 (AD-A—995450/4/XAB) Operation Hardtack. 

Project 8.5A. Narrow-band infrared spectral irradiance of 

high-altitude bursts. Zirkind, R. (Bureau of Naval Weapons, 

ae DC (USA)). 1 Sep 1985. 2ip. NTIS, PC A02/ 
AOl. 

Extracted version of Report dated 26 Dec 1961. 

The objective of this project was to obtain basic data in the 
infrared region of approximately 1.7 to 13 » from high-altitude nu- 
clear detonations at an airborne station. More specifically, the ob- 
jectives were to determine (1) the spectral distribution of the irradi- 
ance, particularly at late times on the order of a minute after deto- 
nation, and (2) the size and shape of the infrared fireball as a func- 
tion of wavelength, in several spectral bands, and time. For correla- 
tion purposes, a megaton-range shot detonated at sea level was to 
be documented. Classified material has been removed in order to 
make the information available on an unclassified, open publication 
basis, to any interested parties. The effort to declassify this report 
has been accomplished specifically to support the Department of 
Defense Nuclear Test Personnel Review (NTPR) Program. The 
objective is to facilitate studies of the low levels of radiation re- 
ceived by some individuals during the atmospheric nuclear test pro- 
gram by making as much information as possible available to all in- 
terested parties. 


19017 (LA—10900-MS) Geometry of fireball spikes: 
Priscilla and Socorro. Jones, E.M.; Childers, J.; Kodis, J.W. 
(Los Alamos National Lab., NM (USA)). Mar 1987. Con- 
tract W-7405-ENG-36. 34p. NTIS, PC A03/MF AO0Ol1; 1; 
GPO Dep. File Number DE87006313. 

Many atmospheric tests were done with the nuclear explo- 
sive suspended below a tethered balloon or emplaced on a tower 
stabilized by guy wires. Bright, conical-shaped protrusions, known 
as cable spikes, grew along these wires ahead of the spherical blast 
wave. Using real fireball data, the growth geometry of these cable 
spikes is examined and then compared with present theories on this 
phenomenon. 5 refs., 34 figs. 


19018 (LA-UR—86-4237) The Mobile Intercontinental 
Ballistic Missile (MICBM) simulation. Roberts, D.J.; Mor- 
geson, J.D.; Dreicer, J.; Egdorf, H.W. (Los Alamos Nation- 
al Lab., NM (USA)). 6 Apr 1987. Contract W-7405-ENG- 
36. 4p. (CONF-870472—2). NTIS, PC A02/MF AOl1; 1; 
GPO Dep. File Number DE87003741. 

From Eastern simulation conference; Orlando, FL, USA (6 
Apr 1987). 

The purpose of this project was to investigate the capability 
of blending traditional discrete event simulation techniques with ar- 
tificial intelligence technology. In order to fully demonstrate the 
capabilities of such a simulation environment, a difficult class of 
simulation problem was selected for the project: a military C* 
(command, control, and communication) simulation. The hardware 
chosen for the project was a Symbolics LISP machine running an 
artificial intelligence shell called Knowledge Engineering Environ- 
ment (KEE). This environment provided a powerful simulation ca- 
pability in which human decision-making processes could be readily 
represented. 


19019 (ORNL/Sub—86-18417/1) A nominal set of high- 
altitude EMP environments. Longmire, C.L.; Hamilton, 
R.M.; Hahn, J.M. (Mission Research Corp., Santa Barbara, 
CA (USA); Oak Ridge National Lab., TN (USA)). Feb 
1987. Contract AC05-840R21400. 99p. (MRC-R—991R-1). 
NTIS, PC A05/MF A0l; GPO Dep. File Number 
DE87006022. 

This report presents high-altitude EMP (HEMP) environ- 
ments calculated by the CHAP code for a nominal large yield burst 
at 400 km over the central US. Nominal, unclassified weapon 
output parameters were used, along with unclassified EMP theory 
and calculational techniques. While the resulting environments do 
not represent upper bounds, they should be useful in developing un- 
derstanding of the effect of HEMP on electrical and electronic sys- 
tems. The calculated environments illustrate the wide variability of 
the HEMP from a single burst, depending on ground range and azi- 
muth from ground zero. Analytic fits to the HEMP fields are pro- 
vided to facilitate coupling calculations. The CHAP results are jus- 





tified by a detailed examination of Compton currents, air conduc- 
tivities, and the resulting fields. It is shown that both HEMP theory 
and the calculations conserve energy scrupulously. 
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19020 (AD-A—174947/2/XAB) Multichannel deconvolu- 
tion of p waves at seismic arrays. Final technical report, June 
1984-June 1985. Der, Z.A.; Shumway, R.H.; Lees, A.C.; 
Smart, E. (Teledyne Geotech, Alexandria, VA (USA). Al- 
exandria Labs.). 20 Oct 1986. 175p. (TGAL—85-4). NTIS, 
PC A08/MF AOI. 

The results of a new multichannel deconvolution method ap- 
plied to array recordings of teleseismic P-waves are presented and 
interpreted in terms of possible surface reflections and other arriv- 
als from Nevada Test Site, Eastern Kazakh Test Site, and Astra- 
khan nuclear explosions. The deconvolution method uses the well- 
known fact that P-wave spectra can be decomposed into source 
and receiver spectral factors. Results are discussed in terms of the 
outcomes of other, less complex deconvolution methods including 
spectral ratio techniques for estimating pP delay times and stacked 
deconvolution methods for enhancing the pP phase on seismic 
records. For most events, the deconvolved source time functions 
appear to contain a pP arrival but they also show later, unexplained 
arrivals. The site functions are also complex in many cases. About 
half of the late coda in P appears to be due to each of the source 
and the receiver. Recordings for an Eastern Kazakh cratering event 
show a distinctly different source function when compared to 
deeper, buried explosions at the same test site. From the decon- 
volved source-time functions, the cratering to non-cratering m/sub 
b/ bias is estimated to be between 0.09 and 0.22 magnitude units. 


(UCID—20628-86) Seismic M Research 
Program: Annual report. Heusinkveld, M. (ed.). (Lawrence 
Livermore National Lab., CA (USA)). Dec 1986. Contract 
W-7405-ENG-48. 110p. NTIS, PC A06/MF A0O1; 1; GPO 
Dep. File Number DE87005572. 

This report describes work done in FY85 and the early part 
of FY86. The objectives were as follows: Develop the technology 
base necessary to (1) specify and plan a seismic monitoring network 
with stations both inside and outside the territory of the USSR; (2) 
determine detection and identification limits for such a network; (3) 
determine degrees of confidence in the interpretation of the ob- 
served regional seismic signals; and (4) supply technical support for 
the analyses of seismic monitoring issues which may arise before or 
during negotiations on test ban treaties and in evaluation of compli- 
ance with such treaties. Work for this time period falls into the fol- 
lowing categories: (1) performance of the seismic equipment; (2) 
seismic signals and noise; (3) determination of site and path proper- 
ties; (4) seismic arrays and signal processing; (5) discrimination be- 
tween earthquakes and explosions; (6) cavity decoupling calcula- 
tions; and (7) decision analysis. 


50 ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


19022 (NIRS-R—11) Report of radioactivity investigation 


and research in fiscal year 1984, (National Inst. of Radiologi- 
cal Sciences, Chiba (Japan)). Nov 1985. 105p. (In Japanese). 
NTIS (US Sales Only), PC A06/MF AOl. File Number 
DE87701231. 

National Institute of Radiological Sciences has continuously 
carried out the investigation and research on the environmental ra- 
dioactivity level due to the radioactive fallout accompanying nucle- 
ar explosion experiments and the radioactive substances released 
from nuclear facilities and on the safety analysis of those since fiscal 
year 1959 as a part of the radioactivity investigation and research 
of Science and Technology Agency. The importance of radioactiv- 
ity investigation and research increases more accompanying the re- 
markable progress of the peaceful use of atomic energy and the em- 
phasis placed on the safety analysis of atomic energy utilization. In 
such situation, in fiscal year 1984, by appropriating the total budget 
of about 105 million yen, the investigation of the radioactivity level 
and dose in environment, foods and human bodies, the investigation 
of the ievei around nuciear facilities, the business of radioactivity 
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data center, the basic research on the evaluation of the results of 
radioactivity investigation, the training of environmental radiation 
monitoring technicians, and the investigation and research on the 
measurement of and countermeasures to emergency radiation expo- 
sure were carried out. In this book, the results of these investiga- 
tion and research are reported. (Kako, I.). 
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19023 (CONF-861165—7) Evaluation of eight short-term 
long-range transport models with field data. Policastro, A.J; 
Wastag, M.; Coke, L.; Carhart, R.A.; Dunn, W.E.; Possiel, 
N.; Tikvart, J. (Argonne National Lab., IL (USA); Illinois 
Univ., Urbana (USA); Environmental Protection Agency, 
Research Triangle Park, NC (USA)). 1986. Contract W- 
31109-ENG-38. Sp. NTIS, PC A02. File Number 
DE87004964. 

From 5. joint conference on applications of air pollution me- 
teorology; Chapel Hill, NC, USA (18 Nov 1986). 

The EPA Office of Air Quality Planning and Standards is 
currently evaluating the performance of models in several catego- 
ries. As part of that program, eight short-term long-range transport 
models have been tested with two data bases representing tracer re- 
leases. These releases involve transport and dispersion over essen- 
tially flat terrain. The Oklahoma data base (Ferber et al., 1981) in- 
cludes two releases of a perfluorocarbon tracer from Norman, 
Oklahoma. The Savannah River Plant data base includes 15 experi- 
ments (data sets) from a continuous elevated release of krypton-85. 
The evaluation procedure used was based primarily on the Ameri- 
can Meteorological Society (AMS) statistics (Fox, 1981). These re- 
sults were supplemented by several graphical comparisons which 
were used to interpret the causes of model/data discrepancies. 


19024 (DOE/ER/60113—3) [Atmospheric transport and 
dispersion of pollutants and related meteorological studies]: 
Program summary. Heffter, J.L.; Draxler, R.R.; Stunder, 
B.J.B.; Stieneke, C.K.; Burr, CA. (National Oceanic and 
Atmospheric Administration, Silver Spring, MD (USA). Air 
Resources Lab.). Sep 1986. Contract AI05-83ER60113. 27p. 
NTIS, PC A03/MF AOl1; 1; GPO Dep. File Number 
DE87005644. 

The adverse effects of air pollutants on man and the environ- 
ment during their long-range transport and dispersion continue to 
be of major concern (e.g., acid rain, arctic haze, accidental pollut- 
ant releases). Air pollution models have been developed to simulate 
atmospheric and chemical processes out to distances of several 
thousand kilometers from pollutants sources. Verification of these 
model calculations continues to be of major importance in our ef- 
forts to establish the uncertainty associated with model simulations. 


19025 (DOE/ER/60397—H1) Monthly mean pressure 
reconstructions for Europe (back to 1780) and North America 
(to 1958). Jones, P.D.; Wigley, T.M.L.; Briffa, K.R. (East 
Anglia Univ. (UK). Climatic Research Unit). Feb 1987. 
Contract FG02-86ER60397. 104p. NTIS, PC A06/MF AO1; 
1; GPO Dep. File Number DE87005556. 

Monthly grid-point pressure data are reconstructed from sta- 
tion records of air temperature, precipitation and pressure for 
Europe, back to 1780, and North America, back to 1858. The re- 
constructions are based on a principal components regression tech- 
nique which relates surface pressure patterns to those of the tem- 
perature, precipitation and station pressure data. The relationships 
are derived over a calibration period and the results are tested with 
independent data from another period. To illustrate the results ex- 
amples are given of pressure anomalies over Europe during 1816 
(the “year without a summer”), anomalies over both Europe and 
North America for January and November 1862 (months with par- 
ticularly strong anomalies), and anomalies over North America 
during 1884 (the year after Krakatau). The reconstructions are 
compared with other monthly mean pressure maps produced by 
Lamb and Johnson (1966) for Europe for 1780 to 1872 and for 
North America for 1858 to 1898, and by Kington (1980) for Europe 
for 1781 to 1785. Both of these map series show systematic biases 
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relative to the present reconstructions. The reconstructed data are 
available on a magnetic tape. 


19026 (KFK—4143) TRAJ - a FORTRAN 77 computer 
program for the calculation of trajectories on the basis of 
space and time varying velocity fields. Zimmer, J. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 
Pv ay NTIS e und Klimaforschung). Sep 1986. 42p. (In 

(US Sales Only), PC A03/MF A011. File 
sr DES7750840. 

Siemens-7890. 

The computation of three dimensional trajectories is de- 
scribed in this report. Since measurements of the position and ve- 
locity of individual fluid parcels are difficult to be carried out and 
analytic solutions applicable to the trajectory problem are not avail- 
able, trajectories have to be calculated by successive observations 
of the corresponding velocity fields using a method of successive 
approximation. The application is restricted to cartesian grid co- 
ordinate system with equidistant grid points. This model was devel- 
oped for meteorological purposes (transport of pollutants) but can 
also be used for other fluids and scales. 


19027 (NUREG/CR—4801) Climatology of extreme 
winds in southern California. Ramsdell, J.V.; Hubbe, J.M.; 
Elliott, D.L.; Holladay, C.G. (Pacific Northwest Lab., 
Richland, WA (USA); Nuclear Regulatory Commission, 
Washington, DC (USA). Div. of PWR Licensing-B). Jan 
1987. Contract AC06-76RL01830. 10lp. (PNL—6085). 
NTIS, PC A06/MF A0O1 - GPO. File Number TI87005386. 

A climatology of annual extreme winds in southern Califor- 
nia has been prepared. The climatology includes a description of 
extreme wind regions, defined on the basis of observed winds and 
topography. Extreme wind distribution parameters have been esti- 
mated for 46 locations using data obtained from the National Cli- 
matic Data Center. Probabilities associated with extreme winds 
have been estimated for these locations. The results of the analysis 
are generally consistent with previous estimates of extreme winds in 
southern California. Although in several instances the current esti- 
mates are significantly higher than previous estimates. The data ex- 
amined do not indicate that there has been a significant change in 
the extreme wind climate of southern California. 


19028 (TNO-HMT—85-01234) Plume dispersion models 
of coal-fired power plants with respect to chemical transfor- 
mation and dry deposition. Builtjes, P.J.; Beugeling, G.L.; 
Vijge, J. (Hoofdgroep Maatschappelijke Technologie TNO, 
Apeldoorn (Netherlands)). Jan 1985. 64p. (In Dutch). NTIS 
(US Sales Only), PC A04/MF AOl. File Number 
DE87751594. 

A chemical reactive plume model for tall stacks directed to 
NO-NO/sub 2/ conversion is discussed and its results are compared 
with measurements of power-station plumes. The model predicts 
the NO/NO/sub x/ ratio for 74% of the measurements within the 
reliability range. At short distance from the source the prediction is 
alternately too high and too low, at long distance too low. The 
model is described and the found discrepancies are explained. Cal- 
culations show that the influence of the dry deposition on calculat- 
ed NO/sub x/-concentrations for tall stacks can be negiected for 
distances up to about 50 km from the source. A very simple model, 
accounting for only one terminating reaction for the NO-NO/sub 
2/ conversion, predicts the NO/NO/sub x/ ratio poorly and shows 
the advantage of the proposed model. 38 refs. 


19029 Application of adjoint sensitivity theory to an at- 
mospheric general circulation model. Hall, M.C.G. (Engi- 
neering Physics and Mathematics Division, Oak Ridge Na- 
tional Laboratory, Oak Ridge, TN 37831). Journal of the At- 
mospheric Sciences; 43: No. 22, 2644-2651(15 Nov 1986). 
Contract AC05-840R21400. 

Sensitivity studies with climate models usually involve re- 
running the model. Since climate models take so much computer 
time, this approach can be used to calculate sensitivities to only a 
few parameters. This work demonstrates the use of a much more 
efficient method of estimating sensitivities—the adjoint method. 
About a hundred first-order parameter sensitivities can be estimated 


with the same amount of computer time as a single integration of 
the model. 


19030 Analysis of twentieth century climate fluctuations 
in northern North America. Diaz, H.F. ae ae Boul- 
der, CO 80303). Journal of Applied Meteorology; 25: 
1625-1657(Nov 1986). 

spatial patterns and temporal trends of temperature and pre- 
cipitation for northern North America (Alaska, Canada and western 
Greenland) have been analyzed. Over approximately the past hun- 
dred years, three temperature regimes are identified that corre- 
spond roughly to similar climatic regimes identified in separate 
studies for the contiguous United States. Through 1980, warming is 
evident only from around the mid-1920s to about the early 1960s. 
No recent trends are present in winter or fall. SOme cooling is evi- 
dent during summer while spring shows cooling from 1963 to 1976 
and warming thereafter. 
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REFER ALSO TO CITATION(S) 17692, 17694, 17727, 17741, 17742, 17745, 
17749, 17750, 17753, 17798, 17800, 17801, 18095, 18096, 18361, 18367, 18468, 
18482, 18483, 18484, 18485, 19079 


19031 (AD-A—174875/5/XAB) Air Force asbestos guid- 
ance for rating and (GRADE). 


Final report. Pazyra, L.P. (Air Force Occupational and En- 
vironmental Health Lab., Brooks AFB, TX (USA)). Aug 
aaa 69p. (OEHL—86-072EH0021HGA). NTIS, PC A04/ 


Tho dutanen iin <ansinn: tian ian tmaiaidis 
risk assessment and abatement prioritization system developed by 
Versar, Inc. of Springfield VA. The method provides a means by 
which the Air Force, Command, or base officials may prioritize as- 
bestos abatement for sprayed-on, trowelled-on, or damaged friable 
asbestos-containing material (ACM). Also included are recommend- 
ed survey and bulk-sampling procedures, a rating and scoring 
checklist with individual factor definitions, recommended rating vs 
priority follow-up actions, and 15 examples on the use of the rating 
and scoring checklist. 


19032 (CONF-860948—4) Controlling nitrogen oxide and 
sulfur dioxide emissions with modified calcium hydroxide. 
Harkness, J.B.L.; Doctor, R.D.; Wilson, W.I. (Argonne Na- 
tional Lab., IL (USA)). 1986. Contract W-31109-ENG-38. 
17p. NTIS, PC A02/MF A011; 1; GPO Dep. File Number 
DE87004658. 

From 3. annual Pittsburgh coal conference; Pittsburgh, PA, 
USA (8 Sep 1986). 

Nitrogen oxides have been removed from simulated flue 
gases typical of coal firing by treating hydrated lime with a variety 
of additives. Benchscale experiments with a fixed-bed reactor were 
used to screen sodium hydroxide, sodium sulfite, aluminum sulfate, 
Fe(Il) EDTA (complex of ferrous and ethylenediaminetetraacetic 
acid), and Al/CIT (a complex of aluminum and citric acid), and 
three other reagents of interest (P001, P002, P003). These results in- 
dicate that some of the additives studied provide sufficient enhance- 
ment of NO/sub x/ removal, while improving or maintaining SO/ 
sub x/ removal, to warrant further testing in potential combined 
NO/sub x//SO/sub x/ processes such as in-duct injection or spray- 
dryer/fabric-filter systems. The most effective additives will be 
evaluated in field tests under another phase of this DOE-sponsored 
project using Argonne’s 20-MW spray-dryer/fabric-filter system. 


19033 (CONF-8609193—3) A comparison of atmospheric 
exposure conditions at high- and low-elevation forests in the 
southern Appalachian Mountain range. Lindberg, S.E.; Sils- 
bee, D.; Schaefer, D.A.; Owens, J.G.; Petty, W. (Oak Ridge 
National Lab., TN (USA); Forest Service, Great Smoky 
Mountains National Park, TN (USA). Uplands Research 
Lab.; Grinnell Coll., IA (USA)). 1986. Contract ACO05- 
840R21400. 33p. NTIS, PC A03/MF A011; 1; GPO Dep. 
File Number DE87004267. 

From NATO advanced research workshop on acid deposi- 
tion processes at high elevation sites; Edinburgh, UK (8 1986). 

Two research sites were established at 300- and 1800-m ele- 
vations in the southern Appalachian Mountains for the study of ef- 
fects of atmospheric deposition on forest element cycles. Meteoro- 





logical and chemical data are collected continuously and on an 
event basis to compare the rate of wet and dry deposition to indige- 
nous conifer forests. Climatic data confirm the expected differences 
in atmospheric exposure conditions between sites: precipitation, 
wind speed, and cloud or fog immersion time increase with eleva- 
tion by factors of 2 to 50. Chemical data collected during the 
winter indicate comparable concentrations of most constituents in 
air and rain, while cloud water contains higher concentrations of 
acidity and acid anions than does fog water. All of these factors 
combine to create much higher deposition loading to the mountain 
site. Differences in dry deposition are reflected in significantly 
higher net throughfall fluxes in the high-elevation spruce stand. 


19034 (CONF-8609248—1) Residential indoor air quality 
field studies. Hawthorne, A.R. (Oak Ridge National Lab., 
TN (USA)). Sep 1986. Contract AC05-840R21400. 17p. 
NTIS, PC A02/MF A01; GPO Dep. File Number 
DE87005712. 

From Georgia technical symposium on indoor air quality; 
7 eng ee USA (23 Sep 1986). 

best estimate of population exposure to indoor air pol- 

lutants is ‘cae by results of indoor air quality field studies. 
Field studies are conducted to answer a variety of objectives. Fre- 
quently, secondary objectives, compatible with the primary objec- 
tive, are addressed in a cost-effective manner to allow a larger 
indoor air quality data base. Careful design of field studies is re- 
quired. Factors that must be considered include participant selec- 
tion, logistics, sampling frequency and duration, and questionnaire 
preparation. Selection of appropriate monitoring equipment is nec- 
essary to balance cost, ease of use, sensitivity, and selectivity. Pas- 
sive samplers are frequently the preferred choice for large-scale 
field studies. As more results become available from various resi- 
dential field studies, we will gain a better estimate of the quality of 
indoor air - both how it varies among homes and how it compares 
with ambient and occupational air quality. 8 refs. 


19035 (DOE/PC/80520—TS5) Studies on the reaction of 
calcined limestone with sulfur dioxide: Technical progress 
report for the period October-December 1986. Swotirchos, 
S.V. (Rochester Univ., NY (USA). Dept. of Chemical Engi- 
neering). Jan 1987. Contract FG22-85PC80520. 36p. NTIS, 
PC A03/MF AO1; 1; GPO Dep. File Number DE87005089. 

The primary objective of this project, which constitutes a 
balanced program of theoretical and experimental work, is the de- 
velopment of a systematic procedure for the prediction of the sorp- 
tive capacity of a given limestone or dolomite, for SO2 removal, 
starting from basic physical principles and experimental informa- 
tion. Our research will chiefly focus on the experimental and theo- 
retical investigation of the effects of the initial pore structure of 
limestone or dolomite and of its evolution with the progress of the 
reaction on the transient behavior of calcined limestone or dolomite 
particles reacting in an environment of SO. and O:. Particular em- 
phasis will be placed on the investigation of the intraparticle mass 
transport process since significant intraparticle concentration gradi- 
ents may severely reduce the sorptive capacity of calcined limes- 
tones for SO2 removal. 


19036 (DOE/PC/80520—T6) Studies on the reaction of 
calcined limestone with sulfur dioxide: Technical progress 
report for the period July ber 1986. Sotirchos, S.V. 
(Rochester Univ., NY (USA). t. of Chemical Engineer- 
ing). Oct 1986. Contract FG22-85PC80520. 41p. NTIS, PC 
A 3/MF A01; 1; GPO Dep. File Number DE87005091. 
The primary objective of this project, which constitutes a 
balanced program of theoretical and experimental work, is the de- 
velopment of a systematic procedure for the prediction of the sorp- 
tive capacity of a given limestone or dolomite, for SO. removal, 
starting from basic physical principles and experimental informa- 
tion. Our research will chiefly focus on the experimental and theo- 
retical investigation of the effects of the initial pore structure of 
limestone or dolomite and of its evolution with the progress of the 
reaction on the transient behavior of calcined limestone or dolomite 
particles reacting in an environment of SO. and Os. Particular em- 
phasis will be placed on the investigation of the intraparticle mass 
transport process since significant intraparticle concentration gradi- 
ents may severely reduce the sorptive capacity of calcined limes- 
tones for SO2 removal. 
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(DOE/PC/91024—T1) Characterization and fun- 
damental studies on CuO sorbent materials to determine attri- 
tion mechanisms on substrate gamma alumina: Technical 
progress report No. 1 for the period Se 23, 1986 to 
December 23, 1986. Mote, J.D. (Denver Univ., CO (USA). 
Dept. of Engineering). 1986. Contract AC22-86PC91024. 
14p. NTIS, PC A02/MF A01; 1; GPO Dep. File Number 
DE87005369. 

The fluidized-bed copper oxide process is a promising 
method for simultaneously controlling SO. and NO/sub x/ emis- 
sions. However, one possible economic drawback to this potentially 
viable process is the attrition of the sorbent spheres. The causes and 
mechanisms of CuO sorbent attrition were determined to develop 
ways to improve the mechanical properties thus reducing the 
amount of attrition. This report covers the initial work performed 
on the characterization of the sorbent (Task V), an ongoing task 
throughout the program, as well as some initial work on the me- 
chanical testing of sorbent spheres (Task II). 


19038 (EPRI-CS—5020) The slagging and fouling conse- 
quences of furnace limestone injection: Final report. Mirolli, 
M.D. (Combustion Engineering, Inc., Windsor, CT (USA). 
Kreisinger Development Lab.; Electric Power Research 
Inst., Palo Alto, CA (USA)). Jan 1987. 196p. Research Re- 
ports Center, Box 50490, Palo Alto, CA 94303. File 
Number T187920234. 

The influence of limestone injection on the furnace perform- 
ance characteristics of two coals was investigated experimentally in 
Combustion Engineering’s pilot scale Fireside Performance Test 
Facility (FPTF). The slagging, fouling, and emission characteristics 
of a high sulfur, high iron Illinois No. 6 bituminous coal and a low 
sulfur, high sodium Montana subbituminous coal were investigated 
under low NO/sub x/ conditions. Calcium to sulfur ratios of 2 to 4 
were investigated in detail. The FPTF results were used as a basis 
to predict utility boiler performance under low NO/sub x/ firing 
conditions with furnace limestone injection. Results indicate that 
limestone can be injected without adversely affecting the slagging 
and fouling performance of units firing these fuels. For high sodium 
coals it has significant potential for reducing fouling by weakening 
the deposit to tube bond, thereby enhancing sootblower cleaning 
effectiveness. With each coal upper limits for limestone dosage 
were established based upon either deposit accumulation and/or 
heat transfer rates. 


19039 (EPRI-EA—4820) Micro-surface-analytical tech- 
niques for characterizing fly ash: Interim report. Lichtman, 
D. (Wisconsin Univ., Milwaukee (USA). Dept. of Physics; 
Electric Power Research Inst., Palo Alto, CA (USA)). Jan 
1987. 98p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T187920194. 

Various surface analytical techniques in the study of coal ash 
particles were evaluated. Experimental work involved the use of 
scanning electron microscopy (SEM), energy-dispersive x-ray spec- 
troscopy (EDX), Auger electron spectroscopy (AES), x-ray pho- 
toelectron spectroscopy (XPS) and, to a limited degree, secondary 
ion mass spectrometry (SIMS). The particles studied came from 
collections in the stack and in the plume of the Kincaid, Illinois 
Power Plant, the stack of the Bull Run, Tennessee Power Plant, 
and the stack of the Mohave Power Plant in Nevada. All of the 
techniques yielded useful information. The various analyses led to 
the following observations. About 95% of all particles collected in 
the stack are spherical, consisting primarily of an aluminosilicate 
matrix with impurities. At the sensitivity limit of EDX, AES, and 
XPS (about 0.5 atomic %), there is no evidence of any accumula- 
tion of high atomic number elements on any size fraction. There is 
evidence of enrichment of sulfur on the surface, especially for the 
<1 pm particles. All the <1 pm particles (collected in the stack) 
we have studied appear to be very similar to the >1 pm size parti- 
cles. In addition to the actual coal ash particles studied, measure- 
ments were made on a number of calibration materials, such as 
sulfur compounds, aluminosilicate standards, etc. The results of this 
work have appeared in eleven publications making up the body of 
this report. ; 
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19040 (M—9) Laser-photoacoustic spectroscopy of air 
pollutants. nme. 3 Meyer, P.L.; Sigrist, M.W. (Eid- 
enoessische Tec he Hochschule, Zurich (Switzer- 
land) 1985. 21p. (ETN—86-98571). NTIS, PC A02/MF 


A stationary step-tunable CO laser and a step-tunable CO. 
laser installed in a trailer were used for photoacoustic spectroscopy 
(PAS) of pollution. The photoacoustic chamber in both setups is a 
resonant cell which permits measurements in the flow mode. The 
high sensitivity which corresponds to a background-limited absorp- 
tion coefficient of 0.00000001/cm, and the wide dynamic range of 
PAS are discussed. Good agreement between calculated and meas- 
ured spectra for the CO laser wavelength range is obtained for var- 
ious pollutants. Problems which arise due to the simultaneous oscil- 
lation of adjacent CO laser transitions and due to the interfering 
water vapor absorption are outlined. Spectral analysis of an HNOs/ 
HO vapor mixture and its decomposition products is discussed. Ex- 
cellent agreement between PA spectra of certified gas mixtures and 
literature data for the CO, laser transitions is obtained. An analysis 
of indoor air samples from the laboratory and from a garage is pre- 
sented. 


19041 (N—87-13874) Middle atmosphere composition re- 
vealed by satellite observations. Russell, J.M. III; Solomon, 
S.; Mccormick, M.P.; Miller, A.J.; Barnett, J.J.; Jones, R.L.; 
Rusch, D.W. (National Aeronautics and Space Administra- 
tion, Hampton, VA (USA). Langley Research Center). Sep 
1986. 309p. (NASA-TM—89273; NAS—1.15:89273). NTIS, 
PC A14/MF AOl1. 

A series of plots that describe the state of the stratosphere 
and to some degree, the mesosphere as revealed by satellite obser- 
vations are shown. The pertinent instrument features, spatial and 
temporal coverage, and details of accuracy and precision for the 
experiments providing the data were described. The main features 
of zonal mean cross sections and polar stereographic projections 
were noted and intercomparisons were discussed where a parame- 
ter was measured by more than one experiment. The main purpose 
was to collect the available data in one place and provide enough 
inforamation on limitations or cautions about the data so that they 
could be used in model comparisons and science studies. 


19042 (NILU-OR—26/86) Modeling dispersion of the 
Teruel power plant plume. Sivertsen, B.; Irwin, J.S. (Norsk 
Inst. for Luftforskning, Lillestroem). Apr 1986. 15p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87751091. 

A dispersion model is outlined for possible evaluation using 
the field data collected during May 1985 at the Andorra (Teruel) 
power plant in Spain. The dispersion model divides the boundary 
layer into different regimes which are determined from two inde- 
pendent dimensionless parameters: Z/L, where Z is heigh and L is 
the mixing height, and Z/L, where L is the Obukhov length. The 
model employs the latest concepts regarding the characterization of 
turbulence and diffusion in the atmospheric boundary layer. Provi- 
sions are made for accounting for the effects to diffusion of the 
buoyancy in the power plant plume. The evaluation results will 
provide the basis for developing a routine diffusion model for char- 
acterizing short-term concentrations at the Teruel site. 18 refer- 
ences. 


19043 (NILU-OR—42/86) Sources and atmospheric 
transport of toxic trace elements and chlorinated hydrocar- 
bons and their migration through individual environmental 
media. Semb, A.; Pacyna, J.M. (Norsk Inst. for Luftforskn- 
ing, Lillestroem). Jun 1986. 65p. NTIS (US Sales Only), PC 
A04/MF A01. File Number DE87751093. 

The processing of minerals at high temperatures, such as 
coal and oil combustion in electric power stations and various types 
of industrial plants, results in releases of volatile elements to the at- 
mosphere. Some of these elements, e.g. As, Cd and Pb have been 
widely studied due to the serious health concern associated with 
them. Once emitted to the atmosphere, trace elements can be trans- 
ported within air masses and deposited in remote areas. Some clor- 
inated hydrocarbons are toxic chemicais of potential concern, be- 
cause of their stability and their accumulation in soil and the bio- 
sphere. Emitted mainly during and after the application of pesti- 


cides, chlorinated hydrocarbons can stay in the air for months or 
even years. They are then subject to atmospheric transport and sink 
processes. Concentration levels of the various pollutants are pre- 
sented for air, precipitation, vegetation, soil and surface water. 127 
references. 


19044 (PB—87-114716/XAB) Health-hazard evaluation 
report HETA 83-174-1718, Cooper Energy Services Corpora- 
tion, Grove City, Pennsylvania. McAuley, D.B.; Blanc, P.; 
Smith, A.B.; Wallingford, K.M. (National Inst. for Occupa- 
tional Safety and Health, Cincinnati, OH ean cg 1986. 
18p. (HETA—83-174-1718). NTIS, PC A02/MF A 

Ten definite cases of silica-induced Soe ‘ond six 
probable cases of silicosis out of 181 foundry employees were dis- 
covered. Four of the cases had restrictive lung changes on pulmo- 
nary function tests, consistent with early pneumoconiosis, and with 
nondiagnostic chest x-rays. Chippers and grinders seemed to con- 
sistently have the greatest exposures to respirable crystalline silica. 
The authors recommend that all current employees exposed to an 
airborne concentration of respirable crystalline silica equal to or 
greater than 25 micrograms per cubic meter (microg/m*) averaged 
over an 8- to 10-hour workshift be included in the medical screen- 
ing program. The existing environmental surveillance program 
should be used to determine the efficacy of the dust controls imple- 
mented as a result of the OSHA citation. To minimize the likeli- 
hood of developing chronic pneumoconiosis, NIOSH recommends 
that worker exposure to crystalline silica be limited to 50 microg/ 
m* averaged over an 8 to 10 hour workshift. 


19045 (PB—87-119988/XAB) 1,2-Dichloroethane (DCE). 
Evaluation of a criteria document. Ginjaar, L. (Gezondheids- 
raad, The Hague (Netherlands)). 22 May 1986. 50p. (in 
Dutch). NTIS, PC PC E03/MF E01. 

The Netherlands government has started a national program 
aimed at the setting of ambient air-quality standards for an exten- 
sive series of compounds. The Committee agrees with the main 
conclusion of the document that, though evidence is limited, geno- 
toxic carcinogenicity of DCE in humans cannot be excluded. To 
assess the health risk of ambient air exposure to DCE the commit- 
tee reccommends a non-threshold linear extrapolation based on the 
results of the positive oral animal bioassay, as proposed in the docu- 
ment. The committee proposes 1 microgram/m* as the annual aver- 
age ambient air concentration of DCE that will not cause more 
than one extra case of cancer among a million life-time exposed 
persons. The method of extrapolation implies that an increase of 
this concentration with a certain factor will result in a proportional 
increased risk. 


19046 (PB—87-123550/XAB) Determination of air toxic 
emissions from non-traditional sources in the puget sound 
region. (Engineering-Science, a ID (USA)). Apr 
1986. 1Sip. NTIS, PC A08/MF A\ 

The report was prepared for <n emission estimates 
for several selected non-traditional sources in the Puget Sound 
Region. The investigation consists of five source categories: Public- 
ly Owned Treatment Works(POTW); Industrial Wastewater Treat- 
ment Plants; Superfund Clean-up Sites; Municipal Landfills; and 
Hazardous Waste Treatment Storage and Disposal Facilities 
(TSDFs). To ensure a broad review of non-traditional sources, 
emissions were to be estimated for facilities from each category. In 
evaluating emissions, no selected or limited list of toxic materials 
was used; however, almost all available analyses of waste waters 
were prepared to evaluate the presence of EPA’s priority pollutant 
list. 


(PB—87-123634/XAB) 
index for prescribed burning. Forest Service research paper. 
Lavdas, L.G. (Forest Service, Asheville, NC (USA). South. 
eastern Forest Experiment Station). Oct 1986. 36p. (FSRP- 
SE—256). NTIS, PC A03/MF AO1. 

A numerical index that estimates the atmosphere’s capacity 
to disperse smoke from prescribed burning is described. The physi- 
cal assumptions and mathematical development of the index are 
given in detail. A preliminary interpretation of dispersion index 





values is offered. A FORTRAN subroutine package for computing 
the index is included. 


19048 (PB—87-124079/XAB) National Air Toxics Infor- 
mation Clearinghouse: 


prioritization. Final report. (Radian Co 
&. Park, NC (USA)). Jul 1986. 74p. (RAD—86-239-001-02- 
NTIS, PC A04/MF AO1. 

The purpose of the report is to describe various methodolo- 
gies for selecting and prioritizing substances of concern within an 
air-toxics program. The report is aimed at helping state and local 
agencies in selecting substances for review and choosing an existing 
system or creating a system to prioritize substances. Information on 
the pollutant-selection methodologies described was provided by 
several state and local agencies as well as by EPA. The prioritiza- 
tion methodologies presented were developed by state and local 
agencies, EPA, and other federal agencies. 


19049 (PB—87-124897/XAB) Modeling the oe and 
removal of sulphur dioxide emissions in the united kingdom. 
Perrin, D.A. (Warren Spring Lab., Stevenage (UK)). 1985. 
34p. (LR—S60(AP)M). NTIS, PC PC E05/MF E05. 

Color illustrations reproduced in black and white. 

A statistical model for the dispersion of sulfur in the atmos- 
phere is used to study the fate of emissions of sulfur dioxide within 
the United Kingdom. The model simulates the conversion of sulfur 
dioxide to sulfate and the removal of sulfur by wet and dry deposi- 
tion. The model results are compared with observed values and 
used to derive maps of the distribution of the annual mean concen- 
tration of sulfur dioxide and of the total annual wet deposited non- 
marine sulfate across the United Kingdom. 


(PB—87-125787/XAB) National Air Toxics Infor- 
mation Clearinghouse: bi y of selected reports and 
Federal Register notices related to air toxics, July 1986. In- 
terim report. Post, B.K.; Bloomhardt, M.A.; Phelps, R.H.; 
Pelland, A.S. (Radian Corp., Research Triangle Park, NC 
(USA)). Jul 1986. 888p. (DCN—86-203-024-78-04). NTIS, 
PC A99/MF E04. 


The purpose of the bibliography is to provide state and local 
agencies with citations to reports and Federal Register notices 
useful to them in developing and operating air toxics control pro- 
grams. The edition of the bibliography updates, expands, and super- 
sedes two bibliographies previously published by NATICH: Bibli- 
ography of Selected EPA Reports and Federal Register Notices 
(January 1985) and Selected Bibliography of Health Effects/Risk 
Assessment Information (July 1984). The citations selected for the 
bibliography were compiled through April 1986. 


19051 (PB—87-125837/XAB) Assessment of heavy-metal 
concentrations in the atmosphere around Chloride Metals Ltd 
at thorpe. Davis, B.J.; Clayton, P. (Warren Spring Lab., Ste- 
bey pn (UK). 1985. "34p. (LR—551(AP)M). NTIS, PC PC 


oe Spring Laboratory (WSL) was commissioned by the 
Industrial Air Pollution Inspectorate of the Health and Safety Ex- 
ecutive to conduct a series of investigations in the vicinity of regis- 
tered non-ferrous metal works. The objective of such surveys is to 
assess the possible contribution of emissions, with emphasis on low- 
level fugitive emissions, to their concentrations in the ambient at- 
mosphere using the directional M-type sampler developed by WSL. 
The report describes a survey that was carried out around the 
Chloride Metals Ltd works at Thorpe-on-the-Hill near Wakefield 
during the period from 16 May to 15 August 1985. 


19052 (PB—87-125845/XAB) Assessment of particle and 
heavy-metal concentrations in the atmosphere around the 
Commonwealth Smelting Ltd works at Avonmouth. Davis, 
B.J.; Clayton, P. (Warren Spring Lab., Stevenage (UK)). 
1985. 36p. (LR—553(AP)M). NTIS, PC PC E05/MF E05. 

Warren Spring Laboratory (WSL) was commissioned by 
HM Industrial Air Pollution Inspectorate of the Health and Safety 
Executive to conduct a series of investigations in the vicinity of 
registered non-ferrous metal works. The objective of such surveys 
is to assess the possible contribution of emissions, with emphasis on 
low-level fugitive emissions, to their concentrations in the ambient 
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atmosphere using the Directional M-type Sampler developed by 
WSL. The report describes a survey that was carried out around 
the Commonwealth Smelting Works at Avonmouth. 


19053 (PB—87-126181/XAB) ee collector for 
use in the Secondary National Network. 
Hall, D.J. (Warren Spring Lab., a (UK). 1985. 
10p. (LR—561(AP)M). NTIS, PC PC E04/MF E04 

The suport deaceibes the bulk collector weed for weekly or 
fortnightly sampling at the Secondary Network sites of the Nation- 
al Acid Deposition Network. Though this is basically a convention- 
al rain collector, the requirements of obtaining a complete and 
chemically representative sample impose additional constraints. 
These are explained and the solutions to them described. 


19054 (PB—87-140331/XAB) Metallurgical-coke-indus- 
emissions: 


try particulate source category report. Final report, 
June 1983-August 1986. Fitzgerald, J.; Jeffery, J.; Wolf, P. 
(GCA Corp., Bedford, MA (USA). GCA Technology 
Div.). Dec 1986. 95p. NTIS, PC A05/MF A011. 

The report gives results of a study to develop particulate 
emission factors based on cutoff size for inhalable particles for the 
metallurgical-coke industry. After a review of available information 
characterizing particulate emissions from metallurgical coke plants, 
the data were summarized and rated in terms of reliability. Size-spe- 
cific emission factors were developed from these data for the major 
processes used in the manufacture of metallurgical coke. A detailed 
process description is presented with emphasis on factors affecting 
the generation of emissions. A replacement for Section 7.2 (Coke 
Manufacturing) of EPA report AP-42. A compilation of Air Pollut- 
ant Emissions Factors, was prepared, containing the size specific 
emission factors developed during this program. 


(PB—87-140356/XAB) Toxic organic emissions 
from synfuels and related industrial-wastewater treatment sys- 
tems. Final report, June 1985-June 1986. Scheffel, F.A.; Cas. 
taldi, F.J. (Radian Corp., Austin, TX (USA)). Dec 1986. 
75p. NTIS, PC A04/MF AOl1. 

The report gives results of an examination of the potential 
for toxic organic emissions from synfuels wastewater treatment sys- 
tems. The synthetic fuels facilities examined were coal gasification, 
direct and indirect coal liquefaction, shale oil, by-product coke, and 
associated petrochemical products. A literature survey was per- 
formed to assess the fate of organic priority pollutants during 
wastewater treatment. Pollutants in the volatile, base-neutral, and 
acid-extractable fractions were examined in order to assess their po- 
tential for volatilization during waste-water treatment. Compounds 
found to contribute organic emissions during waste-water storage 
and treatment were in the volatile fraction (e.g., benzene, toluene) 
and the base-neutral fraction (e.g., polynuclear aromatic hydrocar- 
bons). Acid extractables (e.g., phenol) also present in synfuels 
wastewaters are rarely stripped or volatilized from wastewater 
stored in impoundments or during activated sludge treatment. 


(PB—87-140901/XAB) External-combustion par- 
ticulate emissions: source a report. Final report, June 
1984-July 1986. van Buren, D.; Barbe, D.; Wyss, A.W. 
(Acurex Corp., Mountain View, CA (USA)). Nov 1986. 
201p. NTIS, PC A10/MF AO0O1. 

The report gives results of the development of particulate- 
emission factors based on cutoff size for inhalable particles for ex- 
ternal combustion sources. After a review of available information 
characterizing particulate emissions from external combustion 
sources, the data were summarized and rated in terms of reliability. 
Size-specific emission factors were developed for these data for the 
major processes used in combustion. A detailed process description 
is presented with emphasis on factors affecting the generation of 
emissions. Replacements for Sections 1.1 (Bituminous and Subbitu- 
minous Coal Combustion), 1.2 (Anthracite Coal Combustion), 1.3 
(Fuel Oil Combustion), 1.4 (Natural Gas Combustion), 1.6 (Wood 
Waste Combustion in Boilers), and 1.7 (Lignite Combustion) of AP- 
42 were prepared, containing the size specific emission factors de- 
veloped under this program. 
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19057 (PNL-SA—13864) Development and application of 
a framework for assessing the economic impacts of air pollu- 
tion on forests. Callaway, J.M.; Nesse, R.J. (Pacific North- 
west Lab., Richland, WA (USA)). Oct 1986. Contract 
AC06-76RL01830. 20p. (CONF-8604290—1). NTIS, PC 
A02. File Number DE87002061. 

From Joint national meeting of ORSA/TIMS; Philadelphia, 
PA, USA (4 Apr 1986). 

This paper describes the methods used to evaluate the eco- 
nomic impacts of air pollution-induced reductions in forest growth 
in the eastern United States for the 1985 Damage Assessment. Esti- 
mates of the effects of simulated reductions in forest growth on 
growing stock inventories, stumpage and primary wood product 
markets, and on the economic well-being of buyers and sellers in 
these markets are presented. Generally speaking, the estimated eco- 
nomic effects should be interpreted with appropriate regard for the 
uncertainties about the physical effects of air pollutants on forest 
growth and the assumptions required to perform the economic 
analysis. Nevertheless, the general pattern of economic impacts 
which emerges from the analysis is fairly robust to increases in the 
intensity of the simulated growth reductions and, as such, the re- 
sults of the simulations appear to be generally suggestive of the 
kinds of impacts which could occur due to increases in air pollu- 
tion. 


19058 (UCRL—95036) Numerical simulation of nuclea- 
tion scavenging within smoke plumes above large fires. Brad- 
ley, M.M. (Lawrence Livermore National Lab., CA 
(USA)). Dec 1986. Contract W-7405-ENG-48. 10p. (CONF- 
870358—2). NTIS, PC A02/MF A0l; GPO Dep. File 
Number DE87004359. 

From International conference on energy transformation and 
interaction with small and mesoscale atmospheric processes; Lau- 
sanne, Switzerland (2 Mar 1987). 

This paper presents preliminary results from an on-going 
smoke plume research project. The goal is to determine reasonable 
estimates of vertical distribution of smoke in the early post-nuclear- 
exchange environment, accounting for the air circulations forced by 
large, intense fires and for the possible prompt removal of smoke 
due to various scavenging mechanisms within pyrogenic clouds. 
These estimates may facilitate improved global-scale calculations by 
providing more accurate initial smoke distributions than have previ- 
ously been available. Early results suggest that scavenging of smoke 
particles due to their activation as condensation nuclei may signifi- 
cantly reduce the amount of smoke available for climate modifica- 
tion. It appears that this scavenging process operates most efficient- 
ly in the smoke plumes which rise to the highest altitudes. Even if 
overseeding inhibits cloud droplet coalescence, rain may still form 
due to the collection of cloud droplets by very large aerosol parti- 
cles. 


19059 Overview of the Rio de Janeiro Aerosol Character- 
ization study. Daisey, J.M.; Miguel, A.H.; de Andrade, J.B.; 
Pereira, P.A.P.; Tanner, R.L. (New York Univ. Medical 
Center, NY). Journal of the Air Pollution Control Association; 
37: No. 1, 15-23(Jan 1987). 

The Rio de Janeiro Aerosol Characterization Study was a 
joint U.S.-Brazilian project undertaken 1) to provide more complete 
information on the chemical composition of the wintertime Rio aer- 
osol, with emphasis on its carbonaceous and sulfate components 
and 2) to compare the chemical composition of the Rio aerosol 
with those of urban U.S. aerosols. Concentration of inhalable (Dso 
= 15 pm) particulate matter (IPM) in Rio de Janeiro averaged 80.7 
and 58.6 wg/m* for day and night samples, respectively, at a site 
impacted by heavy motor vehicle traffic, during a wintertime sam- 
pling period. The average IPM concentration was higher than con- 
centrations of IPM in many U.S. cities. Atmospheric concentrations 
of extractable organic matter (EOM) and polycyclic aromatic hy- 
drocarbons were similar to those measured in eastern U.S. cities 
during the wintertime while organic and elemental carbon concen- 
trations were somewhat higher than those reported for most urban 
aerosols in the United States. Concentrations of sulfate were only 
about one-third of those measured in the United States. The overall 
composition of the Rio aerosol also differed from those of U.S. 
urban aerosols. Sulfate (as NH,HSO,) was only 7.7 percent of IPM, 
compared to 20-40 percent for most U.S. cities. EOM was only 24 
percent of the Rio IPM as compared to 27-36 of wintertime IPM 
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samples from urban New Jersey sites. The ratio of organic to ele- 
mental carbon (OC/EC) in Rio was about 1 and was lower than 
the ratios observed in most U.S. cities. This appears to be a conse- 
quence of the 8-10 percent diesel powered buses in the Rio traffic 
mix. 


19060 Statistical methods for environmental pollution 
monitoring. Gilbert, R.O. New York, NY; Van Nostrand 
Reinhold Company (1987). 330p. Van Nostrand Reinhold 
Co., 115 Fifth Ave., New York, NY 10003. File Number 
TI87005525. Contract AC06-76RL01830. 

The application of statistics to environmental pollution moni- 
toring studies requires a knowledge of statistical analysis methods 
particularly well suited to pollution data. This book fills that need 
by providing sampling plans, statistical tests, parameter estimation 
procedure techniques, and references to pertinent publications. 
Most of the statistical techniques are relatively simple, and exam- 
ples, exercises, and case studies are provided to illustrate proce- 
dures. The book is logically divided into three parts. Chapters 1, 2, 
and 3 are introductory chapters. Chapters 4 through 10 discuss field 
sampling designs and Chapters 11 through 18 deal with a broad 
range of statistical analysis procedures. Some statistical techniques 
given here are not commonly seen in statistics book. For example, 
see methods for handling correlated data (Sections 4.5 and 11.12), 
for detecting hot spots (Chapter 10), and for estimating a confi- 
dence interval for the mean of a lognormal distribution (Section 
13.2). Also, Appendix B lists a computer code that estimates and 
tests for trends over time at one or more monitoring stations using 
nonparametric methods (Chapters 16 and 17). Unfortunately, some 
important topics could not be included because of their complexity 
and the need to limit the length of the book. For example, only 
brief mention could be made of time series analysis using Box-Jen- 
kins methods and of kriging techniques for estimating spatial and 
spatial-time patterns of pollution, although multiple references on 
these topics are provided. Also, no discussion of methods for assess- 
ing risks from environmental pollution could be included. 


19061 Technical analyses of a wet process for flue gas si- 
multaneous desulfurization and denitrification. Chang, S.G. 
(Lawrence Berkeley Lab., Univ. of California, Berkeley, 
CA 94720). pp 159-175 of Fossil fuels utilization. Environ- 
mental concerns. Markuszewski, R.; Blaustein, B.D. Wash- 
ington, DC; American Chemical Society (1986). (CONF- 
850417—). Contract AC03-76SF00098. 

From 189. national meeting of the American Chemical Soci- 
ety; Miami, FL, USA (28 Apr 1985). 

The technical and economic aspects of wet flue gas simulta- 
neous desulfurization and denitrification systems are presented so 
that their practicality for utilization by utility industry can be as- 
sessed. The emphasis is on the kinetics of the systems based on the 
employment of ferrous chelates to promote the solubility of NO 
and the reactivity of NO with SO/sub 2/ in scrubbing liquors. Ana- 
lytical techniques are developed for characterizing reaction inter- 
mediates and products. Alternative approaches and novel ideas that 
could develop into a more efficient and cost-effective scrubber 
system employing metal chelate additives are discussed. 


19062 Carbon 
fuel-derived carbon transport Tanner, 
R.L.; Gaffney, J.S. (Environmental Chemistry Div., t. 
of Applied Science, Brookhaven National Lab., Upton, 
11973). pp 267-276 of Fossil fuels utilization. Environmental 
concerns. kuszewski, R.; Blaustein, B.D. Washington, 
DC; American Chemical Society (1986). (CONF-850417—). 

From 189. national meeting of the American Chemical Soci- 
ety; Miami, FL, USA (28 Apr 1985). 

Carbon-14 content and /sup 13/C//sup 12/C isotopic ratios 
were measured in ambient atmospheric aerosol samples which has 
been speciated into organic and elemental carbon fractions after 
collection in winter and summer seasons near Oak Ridge, TN. 
Major fractions of contemporary carbon were found in summer and 
winter aerosols, based on radiocarbon measurements, with biogenic 
source contributions to organic carbon exceeding that for elemental 
carbon. /sup 13/C//sup 12/C ratios were consistent with a mixture 
of fossil fuel and C-3 terrestrial plants as the source of the aerosol 


isotopes as tracers of biogenic and fossil- 
in the atmosphere. 
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carbon. Extension to measurements of carbon isotopes in collected 
gaseous samples to aid in biogenic source identification is discussed. 


19063 Oxygen isotopic study of the oxidation of SO/sub 
2/ by H/sub 2/O/sub 2/ in the atmosphere. Holt, B.D.; 
Kumar, R. (Argonne National Lab., Argonne, IL 60439). pp 
277-283 of Fossil fuels utilization. Environmental concerns. 
Markuszewski, R.; Blaustein, B.D. Washington, DC; Ameri- 
can Chemical Society (1986). (CONF-850417—). 

From 189. national meeting of the American Chemical Soci- 
ety; Miami, FL, USA (28 Apr 1985). 

Dependence of the /sup 18/O//sup 16/0 ratio in sulfate on 
the /sup 18/O//sup 16/0 ratio in the H/sub 2/O/sub 2/ by which 
the sulfate was formed in aqueous oxidation of SO/sub 2/ was de- 
termined. From this and a previously determined dependence of the 
oxygen isotope ratio in sulfate on that of the solvent water, a com- 
prehensive relationship 5/sup 18/O/sub SO/4/sub /sup 2-// = 
0.57 8/sup 18/O/sub H/2/sub O/ + 0.43 &/sup 18/O/sub H/2/sub 
O/2/sub / + 8.4%, was derived. This relationship was used to 
assess the relative importance of the H/sub 2/O/sub 2/-oxidation 
mechanism of sulfate formation from SO/sub 2/ in the atmosphere 
by measurement of the isotope ratios in the sulfate, water, and H/ 
sub 2/O/sub 2/ in some preliminary its with rainwater. A 
new method was developed for the conversion of H/sub 2/O/sub 
2/ in dilute aqueous solutions (ppm range) to CO/sub 2/ for mass 
spectrometric analysis. 


19064 Brief technology assessment of the carbon dioxide 
effect. Markley, O.W.; Hurley, T.J. III. (Univ. of Houston, 
Clear Lake City, TX). Technological Forecasting and Social 
Change; 23: 185-202(1983). 

Significant increases in atmospheric carbon dioxide are oc- 
curring as a result of fossil fuel combustion. More than a four-fold 
increase over preindustrial levels may occur by the year 2100. 
Heating of the atmosphere, changes in precipitation patterns and 
global storm paths, and other resulting effects are sure to cause sig- 
nificant social changes. This article is essentially a methodological 
case study demonstrating a useful but inexpensive type of technolo- 
gy assessment. It summarizes current research findings on the CO. 
effect, and presents hitherto unpublished findings that resulted from 
a brief but systems-oriented approach. These findings suggest that 
most published forecasts of phenomena associated with a CO: 
buildup may be systematically low because various positive feed- 
back relationships are not reflected. 
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19065 (DOE/NV/10327—31) Survey of radon and radon 
daughter concentrations in selected Rainier Mesa tunnels. 
Fauver, D.N. (Reynolds Electrical and Engineering Co., 
Inc., Las Vegas, NV (USA)). Jan 1987. Contract AC08- 
84NV 10327. 24p. NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE87005571. 

A survey of radon and radon daughter concentrations 
(RDCs) in selected tunnels on Rainier Mesa at the Nevada Test 
Site (NTS) was conducted as a part of the underground testing pro- 
gram at NTS. Measurements were taken in three tunnels, N, T, and 
G. Results of preliminary measurements indicate that N and T Tun- 
nels have low RDCs, i.e., 0.01 WL (working level) (3% of the 
EPA standard), with normal ventilation conditions. However, it 
was demonstrated that RDCs can rise to relatively high levels, i.e., 
0.24 WL when ventilation rates are significantly lowered. The 
radon daughter concentrations measured in G Tunnel were an 
order of magnitude higher than those in N and T Tunnels. The av- 
erage RDC in the rock mechanics drift (the “worst-case” location 
in G Tunnel) was 0.13 WL with a range from 0.07 WL to 0.23 
WL. Elevated RDCs found in the rock mechanics drift of G 
Tunnel seemed to be attributable to a lower ventilation rate in con- 
junction with the more highly fractured nature of the "welded tuff” 
rock formation in which the incline drift was mined. By increasing 
the ventilation rate, a 60% reduction in RDCs from an average of 
0.13 WI to an average of 0.05 WL was achieved. 
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19066 (EUR—9980) Effects of buildings on low-level at- 

discharges. Foster, P.M.; Robins, A.G. (Commis- 
sion of the European Communities, Luxembourg). 1985. 
223p. NTIS (US Sales Only), PC A10/MF AO0Ol1. File 
Number DE87750919. 

The building wake dispersion study undertaken by the 
CEGB was aimed at providing a coherent assessment of both ana- 
lytical and physical modelling techniques from comparisons with 
full scale data obtained at an operational nuclear power station in 
well mixed meteorological conditions. The project was divided into 
three parts: (I) to develop the necessary full scale techniques for 
quantitative plume observations at ground level and above, (II) to 
conduct a range of plume dispersion and mapping experiments at a 
suitable nuclear site at both full and model scales, (III) to assess the 
results of (II) and compare them with analytical modelling predic- 
tions. A dual smoke tracer and SF gas tracer was chosen for the 
full scale trials. They were conducted at Oldbury Power Station. 
The complementary wind tunnel investigations were conducted in 
the CEGB wind tunnel. The full scale measurements provided data 
on the elevated plume structure and on the downwind range de- 
pendence of plume dimensions and concentration over a limited 
range of wind directions. Comparison with the corresponding re- 
sults from the wind tunnel study was generally good. However, in 
the lightest winds studied (around 5 ms~*) differences were ob- 
served. A selection of simple analytic models was subjected to fur- 
ther analysis using the extensive data set from the wind tunnel 
study. This showed that close to the building plume behaviour was 
complex and produced large variations in ground level centre line 
concentration with varying source position and wind direction. The 
analytic models do not predict this but only attempt to represent 
the bulk behaviour. However, beyond about 10 building heights 
range the plume behaviour simplifies sufficiently for acceptably ac- 
curate predictions to be achieved. 


19067 (JAERI-M—86-021) Results of atmospheric diffu- 
sion experiments. Vol. 1. TOKAI80, TOKAI81. (Japan 
Atomic Energy Research Inst., Tokyo). Feb 1986. 278p. (In 
Japanese). NTIS (US Sales Only), PC A13/MF AOI. File 
Number DE87701028. 

An extensive study on "Emergency monitoring and predic- 
tion code system” has been carried in JAERI since 1980. Six series 
of field experiments on atmospheric diffusion were conducted to 
develop and verify the prediction models for environmental con- 
centration distribution following accidental release of radioactivity. 
Results of field experiments (Sea shore site, flat terrain. Elevated 
line source) conducted in 15-19th October 1980 (TOKAI80) and in 
20-28th August 1981 (TOKAI8}1) are contained in this volume. 


19068 (NIRS-RSD—70, pp 5-8) Strontium-90 and 
cesium-137 in rain and dry fallout (for domestic program) 
(from June 1984 to December 1984). Environmental and die- 
tary materials. Sep 1984. NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE87780095. 

In Radioactivity survey data in Japan. 

Monitoring results are presented on strontium-90 and 
cesium-137 in rain and dry fallout carried out as a part of domestic 
program from June 1984 to December 1984. Samples for radioac- 
tivity determination of strontium-90 and cesium-137 were collected 
monthly at 22 sampling points distributed all over Japan from Hok- 
kaido to Okinawa, by employing a sampling tray of approximately 
5,000 cm/sup 2/ in receiving area. It was carried out addition of 
strontium and cesium carriers to the collected sample followed by 
radiochemical pretreatment of filtration, ion exchange separation, 
and coprecipitation as strontium carbonate or cesium chloroplatin- 
ate. Radiation of the counting samples was measured with a low 
background beta counter normally for 60 minutes. This report con- 
tains 3 sampling points data of strontium and cesium fallouts data 
for June, 1984, 18 for July, and 22 each from August to December, 
1984. As for fallout amounts of strontium-90, they ranged from 
0.000 +- 0.0008 mCi/km/sup 2/ to 0.014 +- 0.0011 mCi/km/sup 
2/ and for those of cesium, they ranged from 0.000 +- 0.0005 mCi/ 
km/sup 2/ to 0.008 +- 0.0008 mCi/km/sup 2/. It was clarified that 
no abnormal values and tendencies were found in the reported data 
on the local or seasonal distribution of the both nuclides and aver- 
age fallout ratio of strontium-90 to cesium-i37 in the period of sam- 
pling collection reported in this paper. (Takagi, S.). 
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19069 (NIRS-RSD—70, pp 9-11) Strontium-90 and 
cesium-137 in rain and dry fallout (for WHO program) (from 
July 1984 to January 1985). Environmental and dietary mate- 
rials, Sep 1984. NTIS (US Sales Only), PC A03/MF AOI. 
File Number DE87780095. 

In Radioactivity survey data in Japan. 

Results are presented for monitoring of strontium-90 and 
cesium-137 in rain and dry fallout carried out as a part of WHO 
program in the period of July 1984 to January 1985. Samples for 
determination of the abovementioned radionuclides were collected 
monthly at ten sampling points distributed in Honshu, Shikoku and 
Kyushu Islands by using a sampling tray of approximately 5000 
cm/sup 2/ of receiving area. Precipitated samples of rain and dry 
fallout were filtered after addition of a carrier of each nuclides. 
Strontium-90 and cesium-137 in the filtrate were concentrated by 
an ion exchange method and were isolated by precipitating as 
strontium carbonate and cesium chloroplatinate, respectively. Radi- 
ation counting was made with a low background beta counter nor- 
mally for 60 minutes. As for strontium-90 fallout in rain and dry 
fallout, calculated values from radiation counting data were distrib- 
uted between 0.000 +- 0.0005 mCi/km/sup 2/ and 0.007 +- 0.0008 
mCi/km/sup 2/, and for cesium-137, the values were in the range 
between 0.000 +- 0.0005 mCi/km/sup 2/ and 0.005 +- 0.0007 
mCi/km/sup 2/. It is speculated that no abnormal values were 
found within experimental error on the local distribution of the fall- 
out amount of the both nuclides and its ratio, and seasonal variation 
from July to December 1984. (Takagi, S.). 


19070 (NIRS-RSD—70, pp 12-13) Strontium-90 and 
cesium-137 in airborne dust (from April 1984 to September 
1984). Environmental and dietary materials. Sep 1984. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE87780095. 

In Radioactivity survey data in Japan. 

Monitoring results are reported on the strontium-90 and 
cesium-137 contents in airborne dust from 12 sampling points locat- 
ed all over Japan from Honshu to Kyushu in the period from April 
to September, 1984. Sample cellection was made by employing an 
electrostatic precipitator or a filter air sampler for every three 
months at an air volume of more than 3,000 m/sup 3//month. 
Strontium-90 and cesium-137 in the airborne dust were leached 
with hydrochloric acid after carrier addition and acid treatment. 
Strontium-90 or cesium-137 in the leachate were isolated and puri- 
fied and radiation counting sample as a chemical form of yttrium 
hydroxide or cesium chloroplatinate was prepared. Radiation 
counting was carried out with a low background beta counter nor- 
mally for 60 minutes. Determined strontium-90 content in the air- 
borne dust were distributed in the range from 0.0 +- 0.03 nCi/m/ 
sup 3/ (Nagoya and Osaka) to 0.05 +- 0.03 nCi/m/sup 3/ (Tottori- 
shi, Tottori), and for cesium-137 contents, they were ranged from 
0.0 +- 0.02 nCi/m/sup 3/ (Mito-shi, Ibaragi and Tottori-shi) to 
0.03 +- 0.02 nCi/m/sup 3/ (Ookuma-machi, Fukushima). As for 
the contents of the both airborne radionuclides, it was speculated 
that there were no puculiar values by considering an experimental 
error. Local distribution of the radionuclides was not clarified, too. 
(Takagi, S.). 


19071 (NIRS-RSD—70) Radioactivity survey data in 
Japan. (National Inst. of Radiological Sciences, Chiba 
(Japan); Japan Chemical Analysis Center, Chiba). Sep 1984. 
26p. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE87780095. 


Individual papers were processed for the appropriate data 
bases. (PSB) 


19072 (NIRS-RSD—71) Radioactivity survey data in 
Japan. (National Inst. of Radiological Sciences, Chiba 
(Japan); Japan Chemical Analysis Center, Chiba). Dec 1984. 
33p. NTIS (US Sales Only), PC A03/MF AOI. File 
Number DE87780096. 

Items within the scope of EDB have been entered individ- 
ually into the data base. (ACR) 


5005 Site Resource And Use Studies 
REFER ALSO TO CITATION(S) 17987, 19042, 19065, 19127 


19073 (ANL/EES-TM—318-Vol.1) Estimated monthly 
emissions of sulfur dioxide and oxides of nitrogen for the 48 
contiguous states, 1975-1984; Volume 1, Methodology and 
data summary. Knudson, D.A. (Argonne National Lab., IL 
(USA)). Dec 1986. Contract W-31109-ENG-38. 129p. NTIS, 
PC A07/MF AOI; 1; GPO Dep. File Number DE87005193. 

Monthly SO2 and NO/sub x/ omission estimates for all states 
in the contiguous United States for the years 1975 through 1984 are 
presented. This work has been funded as part of the National Acid 
Precipitation Assessment Program's Emissions and Controls Task 
Group by the US Department of Energy (DOE) Office of Fossil 
Energy. The report is presented in two volumes. Volume 1 dis- 
cusses the methodology used to derive the monthly SO. and NO/ 
sub x/ emission estimates for the 10-year period and provides an 
overview of the data. Volume 2 contains the supporting data not 
presented in the methodology portion of Volume 1 and the state- 
total monthly SO. and NO/sub x/ emission estimates for several 
major source groups. 


19074 (DOE/NV/10384—14) Community Radiation 
Monitoring Program: Annual report, October 1, 1985-Septem- 
ber 30, 1986. Cooper, E.N.; Jones, M.A.; Thompson, C.B. 
(Nevada Univ., Las Vegas (USA). Water Resources 
Center). Nov 1986. Contract AC08-85NV 10384. 89p. NTIS, 
PC A05/MF AOI; 1; GPO Dep. File Number DE87005016. 

The objectives of this program include augmenting and en- 
hancing collection of airborne radiation data at selected locations, 
making the public aware of that specific effort, and involving in as 
many ways as possible the residents of the area surrounding the 
Nevada Test Site (NTS) to increase their understanding of these 
and other DOE-sponsored activities. The commitment to these resi- 
dents, on the part of DOE and the others associated with the pro- 
gram, to the protection of their health and safety is the overriding 
consideration in the effort. Improving communication with these 
people through hiring and training local residents as program repre- 
sentatives, presenting local public education forums, disseminating 
information on radiation monitoring and other related subjects, and 
developing and maintaining contacts and communication with local 
officials are the vehicles currently used to further the flow of accu- 
rate and timely information. 


19075 (EPRI-EA—4903) Western regional air quality 


studies: Visibility and air quality measurements, 1981-1982: 
Interim report. Tombach, I.H.; Allard, D.W.; Drake, R.L.; 
Lewis, R.C. (AeroVironment, Inc., Monrovia, CA (USA); 
Electric Power Research Inst., Palo Alto, CA (USA)). Jan 
1987. 506p. Research Reports Center, Box 50490, Palo Alto, 
CA 94303. File Number T187920235. 

Measurements were made to characterize regional visibility 
in rural areas of the intermountain western United States and to 
relate the visibility to particulate matter composition and concentra- 
tion. The study included three activities: acquisition of instrumental 
(teleradiometer and nephelometer) and human observer estimates of 
the visual range, with accompanying vista photographs, at 11 moni- 
toring sites; measurement of particulate matter concentrations and 
chemical composition concurrently with the visibility measure- 
ments; and, creation of a data archive of the merged visibility and 
particulate matter measurements, intended to be readily accessible 
for further visibility research. 
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19076 (NP—7900487) Habitat index models: 
Black-shouldered kite. Faanes, C.A.; Howard, R.J. (Fish and 
Wildlife Service, Jamestown, ND (USA). Northern Prairie 
Wildlife Research Center; National Wetlands Research 
Center, Slidell, LA (USA)). Jan 1987. 21p. US Fish and 
Wildlife Service, 1010 Gause Blvd., Slidell, LA 70458. File 
Number T187900487. 

The black-shouldered kite inhabits a disjunct range i 
from California, Texas, and south intermittently to Chile and Ar- 
gentina (American Ornithologists’ Union 1983). Prior to the 1960's, 
this species occurred in low numbers across much of its range. Pop- 
ulations of black-shouldered kite have changed considerably within 
the limited area of its US range. Although considered common and 
widespread in California in the late 1800's, the species was largely 
extirpated from much of the state by the early 1900’s. Since 1960, 
the population status and range of this raptor in North America 
have improved markedly. Today the black-shouldered kite in Cali- 
fornia is a common species of open and cultivated bottomland. The 
black-shouldered kite habitat suitability index (HSI) model is in- 
tended for use with the habitat evaluation procedures (HEP) devel- 
oped by the US Fish and Wildlife Service (1980) for impact assess- 
ment and habitat management. The model was developed from a 
review and synthesis of existing information, and includes unpub- 
lished information that reflects the opinions of persons familiar with 
black-shouldered kite ecology. It is scaled to produce an index of 
habitat suitability between 0 (unsuitable habitat) and 1.0 (optimally 
suitable habitat). Assumptions used to develop the HSI model and 
guidelines for model application, including techniques for measur- 
ing model variables, are described. Model documentation is provid- 
ed. This model is a hypothesis of species-habitat relations, not a 
statement of proven cause and effect. The model has not been field 
tested. 33 refs., 3 tabs. 


19077 Three-dimensional finite-element model for simu- 
lating water flow in variability saturated porous media. Huya- 
korn, P.S.; Springer, E.P.; Guvanasen, V.; Wadsworth, 
T.D. (GeoTrans, Inc., Herndon, VA). Water Resources Re- 
search; 22: No. 13, 1790-1808(Dec 1986). 

A three-dimensional finite-element model for simulating 
water flow in variably saturated porous media is presented. The 
model formulation is general and capable of accommodating com- 
plex boundary conditions associated with seepage faces and infiltra- 
tion or evaporation on the soil surface. Included in this formulation 
is an improved Picard algorithm designed to cope with severely 
nonlinear soil moisture relations. The algorithm is formulated for 
both rectangular and triangular prism elements. The element matri- 
ces are evaluated using an influence coefficient technique that 
avoids costly numerical integration. Spatial discretization of a 
three-dimensional regions is performed using a vertical slicing ap- 
proach designed to accommodate complex geometry with irregular 
boundaries, layering, and/or lateral discontinuities. Matrix solution 
is achieved using a slice successive overrelaxation scheme that per- 
mits a fairly large number of nodal unknowns (on the order of sev- 
eral thousand) to be handled efficiently on small minicomputers. Six 
examples are presented to verify and demonstrate the utility of the 
proposed finite-element model. The first four examples concern 
one- and two-dimensional flow problems used as sample problems 
to benchmark the code. The remaining examples concern three-di- 
mensions problems. These problems are used to illustrate the per- 
formance of the proposed algorithm in three-dimensional situations 
involving seepage faces and anisotropic soil media. 


19078 Model predictions of watershed hydrologic compo- 
nents: comparison and verification. Hetrick, D.M.; Travis, 
C.C.; Shirley, P.S.; Etnier, E.L. (Oak Ridge National Lab., 
TN). Water Resources Bulletin; 22: No. 5, 803(Oct 1986). 
Contract AC05-840R21400. 

Model predictions of the relatively simple soil compartment 
model SESOIL are compared with those of the more data-intensive 
terrestrial ecosystem hydrology model AGTEHM. Comparisons 
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were performed using data from a deciduous forest stand water- 
shed, a grassland watershed, and two agricultural field plots. Good 
agreement was obtained between model predictions for annual 
values of infiltration, evapotranspiration, surface runoff, and 
groundwater runoff. SESOIL model predictions also compare well 


with empirical measurements at the forest stand and the grassland 
watersheds. 


5102 Chemicals Monitoring And Transport 


REFER ALSO TO CITATION(S) 19060, 19866 


19079 (CONF-8610237—1) Estimating population at 
from release of hazardous materials. ELL. (Oak 
Ridge National Lab., TN (USA). 1986. Contract ACO05- 
840R21400. 2p. NTIS, PC A02/MF AO0Ol; 1; GPO Dep. 
File Number DE87002813. 

From Joint seminar University of Wisconsin/Wisconsin State 
Department of Natural Resources; Madison, WI, USA (24 Oct 
1986). 

A preliminary health and environmental assessment of the ef- 
fects of alternative strategies for destroying a portion of the nation’s 
chemical weapons stockpile (M55 rockets) is provided. This assess- 
ment considered options for continuing to store these munitions, for 
using a specially designed incineration process to destroy them at 
the five continental US locations and on the Johnston Atoll in the 
Pacific where they are currently stored, and for transporting some 
of the munitions from their storage sites to other storage sites for 
destruction. Although the assessment considered potential impacts 
on terrestrial and aquatic ecosystems as well as on human systems, 
the risk to human health from transportation operations was to be 
the primary consideration for choosing among the various alterna- 
tives and, if any munitions were to be moved, among alternative 
transportation modes to use for each origin-destination pair. Several 
measures of risk to human health were to be computed, but all re- 
quired information on the number of persons at risk from the vari- 
ous alternatives. 12 refs., 7 figs. 


19080 (Juel-Spez—360) Contribution to environmental 

banking. Pt. 3. Evaluation of element concentration 
cadasters in different plants and soil types in Germany, Aus- 
tria and Sweden. Markert, B. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Inst. fuer —— Physika- 
lische Chemie; Osnabrueck Univ. (Germany, F.R.)). Jul 
1986. 173p. (in German). NTIS (US Sales Only), PC A08/ 
MF AO1. File Number DE87750823. 

This work demonstrates the feasibility, methods, results and 
limitations for a quantitative determination of all elements of the 
periodic table in different ecosystems. A comparison is made for 
the analytical methods AAS, ICP-AES, AES, EA, NAA, MS and 
PIXE from the view of detection limits and applicability to the 
analysis of plants and soils in ecosystems. An element concentration 
cadaster scheme is presented. Those cadasters have been evaluated 
for ecosystems in Sweden, Austria and Germany. The obtained ele- 
ment patterns are discussed. 


19081 (RISO-M—2615) ECCES - a model for calculation 
of environmental consequences from energy systems predict- 
ing ion concentrations and acidification effects 2 oenage 
ecosystems. Brodersen, K.; Mortensen, P.B.; Petersen, 
(Risoe National Lab., Roskilde (Denmark)). det 1986. “8p. 
NTIS (US Sales Only), PC A03/MF AOl1. File Number 
DE87751068. 

ECCES is an environmental management model designed to 
predict environmental impacts from a given energy production sce- 
nario in a given geographical area for a period of time. Presently 
ECCES contains submodels for atmospheric dispersion and deposi- 
tion of pollutants, soil chemistry and uptake in selected crops. Dis- 
persion is based on a traditional plume model and calculates disper- 
sion of pollutants from many sources (power plants) to counties at 
Zealand. The soil chemistry model calculates chemical equilibrium 
between absorbed and soluble ions in maximum 5 soil layers. CEC 
is devided between a permanent and a variale cation exchange ca- 
pacity. Ion uptake in crops is proportional to the equilibrium con- 
centration in the soil water. ECCES is implemented in FOR- 
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TRAN-77. Inputs are from plant, soil, and crop libraries. Output 
are prints or datafiles transferable to en independent plot program. 
Scenario calculations illustrate the capabilities of the program, and 
sensitivity of some important parameters. EFP-85. 15 refs. 


5103 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 17937, 17940, 18333, 18962, 19071, 19072, 
19866 


19082 (CONF-861114—51) Accelerator mass spectrome- 
try of **Cl, 12°I, and ‘*7Os. Kubik, P.W.; Elmore, D.; Fehn, 
U.; Phillips, F.M. (Rochester Univ., NY (USA); Argonne 
National Lab., IL (USA); New Mexico Inst. of Mining and 
Technology, Socorro (USA)). 1986. Contract W-31109- 
ENG-38. 18p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87004700. 

From 9. international conference on application of accelera- 
tors in research and industry; Denton, TX, USA (10 Nov 1986). 

The accelerator mass spectrometry program at Rochester is 
at present based on measurements of the long-lived radioisotopes 
36C] and 1°I and on the determination of osmium stable isotope 
ratios in sub-ppB level samples. This paper describes the present 
configuration of the instrument and some recent results. 


19083 (JAERI-M—86-047) Survey data of radionuclides 
in environmental materials. 1. (Japan Atomic Energy Re- 
search Inst., Tokyo). Mar 1986. 15lp. NTIS (US Sales 
Only), PC A08/MF A0O1. File Number DE87701048. 

Survey data of radionuclides are compiled in environmental 
samples acquired by the Environmental Research Laboratory II 
and its antecedent at the period of the Department of Health Phys- 
ics, JAERI. Measured environmental materials were dust in the at- 
mosphere, fallout, soil, sea sediment, river water, sea water, and 
plants around Tokai-mura where the JAERI places. The compiled 
data are those acquired from 1961 to 1981. This report also includes 
a part of the data obtained by the detailed survey program on back- 
ground radioactivities around nuclear facilities, which initiated at 
1978. Most of the data are stored as computerized data bases and 
are retrievable in the form of lists and partly of graphs. 


19084 (NIRS-RSD—70, pp 18-20) Strontium-90 and 
cesium-137 in soil (from June 1984 to December 1984). Envi- 
ronmental and di materials. Sep 1984. NTIS (US Sales 
Only), PC A03/MF AO1. File Number DE87780095. 

In Radioactivity survey data in Japan. 

Monitoring results are reported for strontium-90 and cesium- 
137 contents in soil of 23 sampling points all over Japan from Hok- 
kaido to Okinawa. Soil samples were collected by the criteria that 
the sampling points were spacious and flat without past disturbance 
and that those should be eliminated which located in a forest, in a 
stony area, or inside of a river banks. The samples were taken from 
two layers of depth of 0 to 5 cm and 5 to 20 cm. After drying, they 
were passed through a 2 mm sieve and employed for radiochemical 
separation and radioactivity counting sample preparation of treat- 
ment with sodium hydroxide followed by hydrochloric acid and of 
precipitation with chemical reagents. Radioactivity of strontium-90 
or cesium-137 was determined with a low background beta counter 
usually for 60 minutes. During a sampling period of June 1984 to 
December 1984, strontium-90 contents in soil of the depth of 0 to 5 
cm and 5 to 20 cm were ranged from 4 +- 2.8 pCi/kg (0.2 mCi/ 
km/sup 2/, at Kokufu, Tottori) to 2100 +- 30 pCi/kg (19 mCi/km/ 
sup 2/ at Oota, Shimane), and from 5 +- 2.7 pCi/kg (0.7 mCi/km/ 
sup 2/, at Matsuyama, Ehime) to 630 +- 14 pCi/kg (37 mCi/km/ 
sup 2/ at Oota), respectively. Cesium-137 contents were also 
ranged from 4 +- 2.2 pCi/kg (0.4 mCi/km/sup 2/, at Hiroshima- 
shi, Hiroshima) to 5200 +- 40 pCi/kg (47 mCi/km/sup 2/, at Oota) 
in 0 to 5 cm depth, and from 0 +- 3 pCi/kg (0 mCi/km/sup 2/, at 
Aomori-shi, Aomori) to 1600 +- 20 pCi/kg (92 mCi/km/sup 2/, at 
Oota) in 5 to 20 cm depth. Local variance of the both radionuclide 
contents in soil were very large, and relatively larger contents were 
found in the area of the side of the Sea of Japan. (Takagi, S.). 
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19085 (NIRS-RSD—71, pp 5-6) Strontium-90 and 
cesium-137 in total diet (from June 1984 to December 1984). 
Environmental and dietary materials. Dec 1984. NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE87780096. 

In Radioactivity survey data in Japan. 

Sr-90 and Cs-137 in total diet were determined using radio- 
chemicaf analysis. A full one ordinary diet including three meals, 
water, tea and other in-between snacks for five persons was collect- 
ed as a sample of “total diet” from 20 sampling locations. The 
sample in a large stainless steel pan was carbonized carefully by 
direct application of gas flame, and was transferred to a porcelain 
dish and then ashed at 500 deg C in an electric muffle furnace. The 
maximum values of Sr-90 and Cs-137 in total diet were 5.3 +- 0.47 
pCi center dot p/sup -1/ center dot d/sup -1/ and 5.4 +- 0.38 pCi 


center dot p/sup -1/ center dot d/sup -1/, respectively, from Hok- 
kaido in December 1984. 


19086 (NIRS-RSD—71, pp 7-8) Strontium-90 and 
cesium-137 in rice (producing districts) (from October 1984 to 
December 1984), Environmental and 


dietary materials. Dec 
1984. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE87780096. 

In Radioactivity survey data in Japan. 

Sr-90 and Cs-137 in rice were determined using radiochemi- 
cal analysis. Polished rice was collected in five producing districts. 
The sample was carbonized and ashed in a porcelain dish. The 
maximum values of Sr-90 and Cs-137 were 0.5 +- 0.17 pCi/kg and 
4.5 +- 0.26 pCi, respectively, in rice collected from Ibaragi in Oc- 
tober 1984. 


19087 (NIRS-RSD—71, pp 9-10) Strontium-90 and 
cesium-137 in rice (consuming districts) (from September 1984 
to December 1984), Environmental and 


dietary materials. 
Dec 1984. NTIS (US Sales Only), PC A03/MF A01. File 
Number DE87780096. 

In Radioactivity survey data in Japan. 

Sr-90 and Cs-137 in rice were determined using radiochemi- 
cal analysis. Polished rice was collected in 19 consuming areas 
when new crops were first put on sale. The sample was carbonized 
and ashed in a porcelain dish. The maximum values of Sr-90 and 


Cs-137 were 0.9 +- 0.16 pCi/kg and 4.6 +- 0.24 pCi/kg, respec- 
tively, in rice from Akita in October 1984. 


19088 (NIRS-RSD—71, pp 11-12) Strontium-90 and 
(producing 


cesium-137 in milk districts for WHO program) 
(from April 1984 to December 1984). Environmental and die- 
tary materials. Dec 1984. NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE87780096. 

In Radioactivity survey data in Japan. 

Sr-90 and Cs-137 in milk from producing districts for WHO 
program were determined using radiochemical analysis. Raw milk 
was collected from ten sampling locations. Milk in a stainless steel 
pan or a porcelain dish was evaporated to dryness followed by car- 
bonization and ashing. The maximum values of Sr-90 and Cs-137 
were 5.9 +- 0.36 pCi/l and 18 +- 0.5 pCi/l, respectively, in milk 
from Tokyo in August 1984. 


(NIRS-RSD—71, pp 13-14) Strontium-90 and 
cusdena-97 ta walk Qeueieahen dheesiets Ser Geumaine 

(from June 1984 to October 1984). Environmental and dietary 
materials, Dec 1984. NTIS (US Sales Only), PC A03/MF 
A01. File Number DE87780096. 

In Radioactivity survey data in Japan. 

Sr-90 and Cs-137 in milk from producing districts for domes- 
tic program were determined using radiochemical analysis. Raw 
milk was collected from six sampling locations. Milk in a stainless 
steel pan or a porcelain dish was evaporated to dryness followed by 
carbonization and ashing. The maximum values of Sr-90 and Cs-137 
were 2.3 +- 0.26 pCi/] in milk from Ishikawa and 2.5 +- 0.22 pCi/ 
1 in milk from Ehime, respectively, collected in August 1984. 





19090 (NIRS-RSD—71, pp 15-16) Strontium-90 and 
cesium-137 in milk (consuming districts) (from July 1984 to 
September 1984). Environmental and dietary materials. Dec 
1984. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE87780096. 

In Radioactivity survey data in Japan. 

Sr-90 and Cs-137 in milk from consuming districts were de- 
termined using radiochemical analysis. Commercial milk was pur- 
chased from 23 sampling locations. Milk in a stainless steel pan or a 
porcelain dish was evaporated to dryness followed by carbonization 
and ashing. The maximum values of Sr-90 and Cs-137 were 2.7 +- 
0.28 pCi/l in milk from Akita and 5.3 +- 0.31 pCi/1 in milk from 
Fukushima purchased in August 1984, respectively. 


19091 (NIRS-RSD—71, pp 17) Strontium-90 and 
cesium-137 in milk (powdered milk). Environmental and die- 


tary materials. Dec 1984. NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE87780096. 

In Radioactivity survey data in Japan. 

Sr-90 and Cs-137 in powdered milk were determined using 
radiochemical analysis. Six brands of commercial milk were pur- 
chased as samples in consuming districts in December 1984. Milk in 
a stainless steel pan or a porcelain dish was evaporated to dryness 
followed by carbonization and ashing. The maximum values of Sr- 
90 and Cs-137 were 33 +- 1.0 pCi/kg and 140 +- 2 pCi/kg, re- 
spectively, in skim milk manufactured by Meiji. 


19092 (NIRS-RSD—71, pp 18-20) Strontium-90 and 
cesium-137 in vegetables (producing districts) (from May 1984 
to December 1984). Environmental and 


dietary materials. 
Dec 1984. NTIS (US Sales Only), PC A03/MF AO1. File 
Number DE87780096. 

In Radioactivity survey data in Japan. 

Sr-90 and Cs-137 in vegetables from producing districts were 
determined using radiochemical analysis. Japanese radish, spinach, 
onion, and Chinese cabbage were selected as representatives for 
leaf vegetables and for non-starch roots, and were collected during 
the harvesting season from 14 sampling locations. After removing 
soil, the edible part of vegetable sample was dried and carbonized 
in a stainless steel pan or a porcelain dish. The maximum value of 
Sr-90 was 16 +- 0.6 pCi/kg in Japanese radish collected from Hok- 
kaido in August 1984; and that of Cs-137 was 14 +- 0.6 pCi/kg in 
spinach collected from Tottori in November 1984. 


19093 (NIRS-RSD—71, pp 21-22) Strontium-90 and 
(consuming distri 


cesium-137 in vegetables cts) (from Septem- 
ber 1984 to December 1984). Environmental and dietary ma- 
terials. Dec 1984. NTIS (US Sales Only), PC A03/MF AO1. 
File Number DE87780096. 

In Radioactivity survey data in Japan. 

Sr-90 and Cs-137 in vegetables from consuming districts 
were determined using radiochemical analysis. Japanese radish, 
spinach, and cabbage were selected as representatives for leaf vege- 
tables and for non-starch root, and were collected from nine sam- 
pling locations. The edible part of vegetable sample was dried and 
carbonized in a stainless steel pan or a porcelain dish. The maxi- 
mum value of Sr-90 was 28 +- 0.8 pCi/kg in Japanese radish from 
Okayama in November 1984; and that of Cs-137 was 2.4 +- 0.20 
pCi/kg in Japanese radish from Osaka in November 1984. 


19094 (UCID—20963-Pt.2) Environmental radiological 
studies conducted during 1986 in the vicinity of the Rancho 
Seco Nuclear Power Generating Station: Appendices. Nosh- 
kin, V.E.; Wong, K.M.; Eagle, R.J.; Brunk, J.L.; Jokela, 
T.A. (Lawrence Livermore National Lab., CA (USA)). 16 
Jan 1987. Contract W-7405-ENG-48. 44p. NTIS, PC A03/ 
MF A0O1; 1; GPO Dep. File Number DE87005817. 


Appendices of data are presented for 1986 studies. (PSB) 
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19095 (CORR—87-0039-Del.) 200 Area Fault Tree Data 
Storage and Retrieval System: Area-H, 1/85 to 12/85. (Du 
Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Savan- 
nah River Plant). 14 Nov 1986. Contract AC09-76SR00001. 
227p. NTIS, PC A11. File Number DE87005888. 

A printout is provided listing engineering problems and cor- 
rective actions for Area 200 storage and retrieval system. (DT) 


19096 (CORR—87-0042-Del.Ver.) 200 Area Fault Tree 
Data Storage and Retrieval System: Area-F, 1/86 to 11/86. 
(Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). Sa- 
vannah River Plant). 14 Nov 1986. Contract AC09- 
76SRO0001. 132p. NTIS, PC A07. File Number 
DE87005890. 

A printout is provided listing maintenance actions along 
with engineering problems along with corrective action for Area 
200, Savannah River Plant. (DT) 


19097 (K/PS—1236) Cement fixation studies at Oak 
Ridge Gaseous Diffusion Plant. Shoemaker, J.L. Oak. Ridge 
Gaseous Diffusion Plant, TN (USA)). Nov 1986. Contract 
AC05-840T21400. 29p. NTIS, PC A03/MF A0O1; 1; GPO 
Dep. File Number DE87005546. 

The Process Support Division conducted laboratory fixation 
studies, as part of a 1986 DOE Site Milestone. Objectives were to 
develop a concrete fixation recipe that would allow the Sludge 
Treatment Facility (STF) to fix hazardous waste materials that 
would meet or exceed applicable compressive strength and leacha- 
bility requirements. A process flow sheet details operating proce- 
dures and equipment requirements for the handling of all waste ma- 
terials from the raw, wet sludge to the hardened concrete forms. 
All candidate waste streams were characterized by chemical and 
physical properties, and all raw materials used in the fixation proc- 
ess were to be tested. Compatibility of waste materials with facility 
design, flow sheet, and equipment was to be demonstrated. Certain 
key pieces of equipment such as centrifuges, mix tanks, and pumps 
were to be performance tested at vendor sites. Also, potential prob- 
lems associated with handling, moving, and storage of the cast con- 
crete forms were identified and investigated. 


19098 (SAND—86-2675C) [RCRA Groundwater Moni- 

Program]. (Sandia National Labs., Albuquerque, NM 
(USA)). 1986. Contract AC04-76DP00789. 18p. (CONF- 
8611119—1). NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE87002481. 

From Water Quality Steering Committee - city of Albuquer- 
que; Albuquerque, NM, USA (13 Nov 1986). 

The purpose of the presentation describes Groundwater 
Monitoring Program for RCRA Interim Status Compliance. The 
ground water monitoring is performed at the Area III Chemical 
Landfill, an inactive disposal site for the disposal of hazardous 
waste. 
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19099 (DOE/ER/60351—T2) [Nearshore transport proc- 
esses affecting the dilution and fate of energy-related con- 
taminants]: Progress report, 1 December 1985 to 30 Novem- 
ber 1986. (Skidaway Inst. of Oceanography, Savannah, GA 
(USA)). 1986. Contract FG09- 85ERO0351. ‘98p. NTIS, PC 
A05/MF AO1; 1; GPO Dep. File Number DE87005019. 
While the inner shelf frontal zone off Georgia and South 
Carolina inhibits, in a statistical sense, the transfer of materials off- 
shore, there are processes that can break down this inhibition. We 
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have run several simulations of wind generated flow over undulat- 
ing topography representing the actual topography found off the 
coast of Georgia. Sharp impulses of northward wind stress which 
cause instabilities in the frontal zone (caused by interaction of the 
wind generated current with the undulating topography) can trans- 
port low salinity water initially within the frontal zone farther off- 
shore and beyond the frontal zone. It has long been recognized that 
large storms can destroy frontal zones thus temporarily breaking 
down the inhibition for cross-shore transport of material. The pres- 
ence or absence of a frontal zone depends upon a local (bottom- 
depth dependent) balance between buoyancy inputs from solar radi- 
ation and freshwater (formation processes) and the power exerted 
by tidal currents at the bottom and wind stress at the surface (dissi- 
pation processes). We have completed some numerical account 
gains and losses of buoyancy as well as wind-generated currents. 
The practical interpretation of results to date suggest that south- 
ward wind stress induce convective instabilities near the leading 
edge of the front and the front reforms closer to shore. The water 
volume in which inputs from shore is diluted is reduced under these 
circumstances. 


19100 (GSF-R—368) GSF Institute of Radiohydrometry 
annual report 1983. (Gesellschaft fuer Strahlen- und Um- 
weltforschung m.b.H. Muenchen, Neuherberg (Germany, 
F.R.). Inst. fuer Radiohydrometrie). Apr 1984. 218p. (in 
German). NTIS (US Sales Only), PC A10/MF A011. File 
Number DE87750869. 

The annual report 1983 of the GSF Institute of Radiohydro- 
metry contains works on the following fields: Development of 
measuring instruments, isotope hydrological and geohydrological 
investigations and applications. From the four chapters of this 
report no further separate abstracts were prepared. (HBR). 


19101 (PB—87-124350/XAB) Importance of the eastern 
Alaskan 


Beaufort Sea to feeding bowhead whales, 1985. Final 
report, June 1985-May 1986. Richardson, W.J. (LGL Eco- 
logical Research Associates, Inc., Bryan, TX (USA)). May 
1986. 319p. NTIS, PC Al4/MF AOl1. 

The two-year project is designed to quantify what propor- 
tion of the energy requirements of Western Arctic bowheads is pro- 
vided by food acquired in the Eastern part of the Alaskan Beaufort 
Sea. The report describes results from Year 1 fieldwork in Septem- 
ber and early October 1985. Water masses were studied by boat- 
based sampling and by airborne and satellite remote sensing. Zoo- 
plankton composition, biomass, distribution, patchiness, and energy 
content were documented by boat-based sampling. The distribution, 
numbers and activities of bowheads were determined by aerial sur- 
veys and behavioral observations. Bowheads probably consume 
several times more food there in some other years. 


19102 (PB—87-124368/XAB) Behavior, disturbance re- 
sponses and distribution of bowhead whales Balaena mystice- 
tus in the eastern Beaufort Sea, 1980-84: a summary. Rich- 
ardson, W.J.; Greene, C.R.; Wuersig, B. (LGL Ecological 
Research Associates, Inc., Bryan, TX (USA)). Jun 1985. 
35p. NTIS, PC A03/MF AO1. 

The behavior of bowhead whales summering in the eastern 
(Canadian) Beaufort Sea, and their reactions to industrial activities, 
were studied during five summers in the report. The objective was 
to provide data needed to assess the possible effects of offshore oil 
exploration and development in the Alaskan Beaufort Sea on this 
endangered species. 


19103 (PB—87-124376/XAB) Behavior, disturbance re- 
sponses, and distribution of bowhead whales Balaena mystice- 
tus in the eastern Beaufort Sea. 1980-84, Final report. Rich- 
ardson, W.J. (LGL Ecological Research Associates, Inc., 
_— TX (USA)). Jun 1985. 309p. NTIS, PC A14/MF 


The reactions of bowhead whales to industrial activities 
were studied during five summers in the report. The objective was 
to provide data needed to assess the possible effects of offshore oil 


exploration and development in the Alaskan Beaufort Sea on this 
endangered species. 
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19104 (STF—60A85112) Roughness on river beds. A lit- 

.- Dahl, R. (Norsk Hydroteknisk Lab., Trond- 
heim). Sep 1985. 33p. (In Norwegian). NTIS (US Sales 
Only), PC A03/MF AO01. File Number DE87751096. 

The literature from 1970-1985 on flow characteristics of typi- 
cal Norwegian rivers, and with rough riverbeds only, are consid- 
ered in this report. Only semi-stable beds are studied. The best for- 
mulas for calculating natural streams of water are recommended. 4 
drawings, 5 tables. 30 references. 
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REFER ALSO TO CITATION(S) 17743, 17744, 17750, 17799, 18683, 19060, 
19078, 19126, 19210 


19105 (AD-A—174931/6/XAB) [Environmental and 
water-quality operational studies: mixing in rivers. Final 
report. Holley, E.R.; Jirka, G.H. (Cornell Univ., Ithaca, NY 
(USA). Dept. of Civil Engineering). Sep 1986. 421p. NTIS, 
PC A18/MF AOl1. 

This manual provides a discussion of the fundamental trans- 
port processes and the governing equations for mixing of solutes in 
rivers. Both the initial mixing associated with the momentum and 
buoyancy of the effluent discharge and the ambient transport fol- 
lowing the initial mixing are considered in detail. Experimental con- 
siderations are discussed, and applications of the transport equations 
for both initial- and ambient-mixing problems are presented. Con- 
tents include: Fundamental Aspects of Jets and Plumes; Initial 
Mixing Analysis for Variations Types of Discharges; Differential 
Equations Representing Hydraulic Transport Processes; Calculated 
Characteristics of Steady-State Concentration Distributions; Calcu- 
lated Characteristics of Unsteady Concentration Distributions; Ex- 
perimental Considerations; Applications. 


19106 (CONF-8608154—1) Modeling the seasonal vari- 
ations of surface water CO, in the high-latitude North Atlan- 
tic Ocean. Peng, Tsung-Hung. (Oak Ridge National Lab., 
TN (USA)). 1986. Contract AC05-840R21400. 23p. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE87004063. 

From Symposium on marine sciences at National Sun Yes- 
sen Universiy; Kaoksiung, Taiwan, China (1 Aug 1986). 

Seasonal variations in CO: partial pressure (pCOz), total dis- 
solved CO2 (TCOz), Oz, nutrients (POQ,, NOs, and SiQ,), and tem- 
perature in surface water have been monitored at two stations, one 
located to the north and the other to the west of Iceland. Results of 
observations show that during the summer, pCO2, TCOnz, and nutri- 
ents are the lowest, while the O2 concentration is the highest. This 
trend is reversed during the winter. These seasonal variations are 
mainly the result of a deepening of the mixed layer during the 
winter and stratification coupled with intense biological activity 
during the summer. Photosynthetic utilization of the nutrient con- 
stituents during the long daylight time of summer in a strongly 
stratified and shallow surface mixed layer drives these changes. En- 
hanced mixing of surface water with deeper water during the 
winter brings the nutrient-rich deep water to the surface. Together 
with reduced biological activity due to decreased daylight, this 
mixing brings about higher concentrations of nutrient constituents 
and a higher TCO. and pCOs:. A simple box model representing the 
upper water column was devised to simulate the seasonal variations 
in the properties of surface water. It is shown that the model pre- 
diction of the seasonal variation of CO2 and Oz is consistent with 
observations. 


19107 (LUTKDH/TKKT—7010-1-68(1985)) Theory and 
examples of calculations for liming of an acid lake. Sverdrup, 
H.; Warfvinge, P.; Bjerle, I. (Lund Inst. of Tech. (Sweden). 
Dept. of Chemical Engineering). 1985. 69p. (In Norwegian). 
NTIS (US Sales Only), PC A04/MF A0Ol1. File Number 
DE87751082. 

A method for caluclating liming doses, and a simple way of 
estimating the reacidification time are presented in this report. The 
cost of different actions are also discussed. (LE). 





19108 (ORNL/TM—10044) Proceedings of the workshop 
on regionalization of aquatic impacts using the Adirondacks 
as a case study. Dailey, N.S.; Olson, R.J. (eds.). (Oak Ridge 
National Lab., TN (USA). Jan 1987. 167p. NTIS, PC A08. 

File Number DE87005732. 

Alternative approaches to applying aquatic data from specif- 
ic sites and surveys to additional areas within a region or to broad- 
er regions for analysis and assessment were examined. Studies con- 
ducted within the Adirondack Region of New York provided the 
principal information base for evaluating regional extrapolation. 
Primary data bases for the Adirondacks were reviewed and statisti- 
cal and process modeling approaches were discussed as methodolo- 
gies for regionalization. Small working groups of data analysts and 
modelers developed approaches moving toward regional extrapola- 
tion of Adirondack data sets, based on either estimating current im- 
pacts or predicting future impacts. This report outlines suggested 
approaches, recommendations for future research, and existing data 
needs. The discussions emphasized (1) the lack of information on 
the extent and mechanics of aquatic impacts in the Adirondack 
Region and across the United States as a whole, (2) the need for 
increased information exchanges, and (3) the need to develop mod- 
eling approaches for regionalization. Recommended approaches in- 
cluded the development of a classification system for surface waters 
and watersheds, based on select criteria and the development of 
second generation models which would incorporate select features 
from both simple and complex models. 


19109 (PB—87-116562/XAB) Methodology for analysis 
of detention basins for control of urban runoff quality. Final 
report. Driscoll, E.D.; DiToro, D.; Gaboury, D.; Shelley, P. 
(Woodward-Clyde Consultants, Walnut Creek, CA (USA)). 
Sep 1986. 72p. NTIS, PC A04/MF A0O1. 

The report describes an analysis methodology and presents 
graphs and example computations to guide planning-level evalua- 
tions and design decisions on two techniques for urban runoff qual- 
ity control. The control techniques addressed, recharge or infiltra- 
tion devices, and wet pond detention devices, were shown to be the 
most consistently effective methods of pollutant reduction of any of 
the Best Management Practices (BMP) approaches evaluated in the 
recent Nationwide Urban Runoff Program study. 


19110 (PB—87-123790/XAB) Cadmium concentration of 
mesopelagic decapods and euphausiids from the north-east At- 
lantic ocean: possible use as a dietary marker in food-web 
studies. Ridout, P.S.; Roe, H.S.J.; Jones, H.R.; Morris, R.J. 
(Institute of Oceanographic Sciences, Godalming (UK)). 
1986. 19p. TOS—231). NTIS, PC PC E04/MF E04 


A range of mesopelagic decapods and cage, collected 
from the N.E. Atlantic, analyzed for Cd. The data were compared 
with previously reported levels of Cd and ?!°Po in similar species 
from the same area. Caridean decapods are active carnivores and 
generally have higher Cd concentrations than the more detritivor- 
ous penaeids. Among the carids, the Cd concentration is highest in 
shallow migrants and may have resulted from their eating prey that 
fed upon Cd-enriched phytoplankton. Euphausiids may be such 
prey, but their Cd concentrations are relatively low and it is sug- 
gested that there may be other important links in Cd transfer. The 
authors suggest that Cd does have potential as a biochemical die- 
tary marker. 


19111 (PB—87-126306/XAB) Sensitive field assays for 
water analysis. Douglas, W.L. (Innovative Technology, 
Inc., Hattiesburg, MS (USA)). Aug 1984. 23p. NTIS, PC 
A02/MF AOl1. 

The goal of the project is to develop a rapid, simple, and in- 
expensive dry-film assay device for detection of environmental con- 
taminants using the compound geosmin as a model. Phase I activi- 
ties centered upon the immunochemical reagents necessary for the 
assay, development of an enzyme-cycling system that makes possi- 
ble detection of substances in the parts per billion (PPB) range or 
lower, and demonstration of how the Immuno-Repiacemeni-Assay 
can be used to detect geosmin. 
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19112 Second-order approach for the modeling of disper- 
Se re te ee ee 
media problems. A.F.B.; Gray, W.G. (Massachu- 
setts Institute ona Tred ology, Cambridge). Water Resources 
Research; 22: No. 13, 1959-1971(Dec 1986). Contract AC02- 
83ER60170. 

The second-order dispersion model developed by A.F.B. 
Tompson and W.G. Gray is applied to two porous media problems: 
one-dimensional solute transport in a packed column and two-di- 
mensional transport in a relatively uniform groundwater aquifer. 
The importance of the convective source q in the model is recog- 
nized, and estimates for its constitutive coefficients, 8: and Bz are 
found through a series of numerical experiments. For the slow-flow 
problems considered, the diffusive source s seems best represented 
through a one-term source (KoF) relationship only, instead of a 
general three-term approximation found earlier. Use of Ko in the 
column test as predicted from the pipe tests of A.F.B. Tompson 
and W.G. Gray works well if the characteristic length for the 
Peclet number is chosen to be a typical pore diameter. This proce- 
dure did not work well in the aquifer test because of the inconsist- 
ency of applying a parameter found in a one-dimensional experi- 
ment to a two-dimensional problem. Both the second-order model 
and the traditional first-order (Fickian) approximation were satisfac- 
tory in the tracer tests considered, the former verifying the latter. 


19113 Dual-gamma attenuation for the determination of 
porous medium saturation with respect to three fluids. Fer- 
rand, L.A.; Milly, P.C.D.; Pinder, G.F. (Princeton Univ., 
NJ). Water Resources Research; 22: No. 12, 1657-1663(Nov 
1986). Contract AC02-83ER60170. 

A dual-gamma attenuation technique may be applied to the 
laboratory determination of the degree of saturation with respect to 
three immiscible fluids in a porous medium whose bulk density is 
independent of time. A proposed calibration technique uses samples 
of the medium containing only two of the fluids at one time and 
does not require spatial uniformity of porosity or of fluid contents 
within the sample. Given gamma attenuation data, the system pa- 
rameters so obtained allow calculation of fluid contents in three- 
fluid samples. An experimental application of the technique in 
which the relative saturations of water, trichloroethylene, and air in 
a sand were measured demonstrates its potential for use in laborato- 
ry studies relevant to the transport of separate phase organic con- 
taminants in groundwater. 


5203 Radioactive Materials Monitoring And Transport 


REFER ALSO TO CITATION(S) 17935, 17936, 17940, 18044, 19071, 19072, 
19082, 19083, 19094 


19114 (CONF-8604291—1) Impacts of Continuous Elec- 
tron Beam Accelerator Facility operations on groundwater 
and surface water: Appendix 9. Lee, D.W. (Oak Ridge Na- 
tional Lab., TN (USA)). Apr 1986. Contract AC05- 
84OR21400. 19p. NTIS, PC A02/MF A011; 1; GPO Dep. 
File Number DE87003656. 

From CEBAF workshop on radiation health and safety; 
Newport News, VA, USA (7 Apr 1986). 

The operation of the proposed Continuous Electron Beam 
Accelerator Facility (CEBAF) at Newport News, Virginia, is ex- 
pected to result in the activation and subsequent contamination of 
water resources in the vicinity of the accelerator. Since the pro- 
posed site is located in the headwaters of the watershed supplying 
Big Bethel Reservoir, concern has been expressed about possible 
contamination of water resources used for consumption. Data char- 
acterizing the surface water and groundwater regime in the site 
area are limited. A preliminary geotechnical investigation of the site 
has been completed (LAW 1985). This investigation concluded that 
groundwater flow is generally towards the southeast at an estimat- 
ed velocity of 2.5 m/y. This conclusion is based on groundwater 
and soil boring data and is very preliminary in nature. This analysis 
makes use of the data and conclusions developed during the prelim- 
inary geotechnical investigation to provide an upper-bound assess- 
ment of radioactive contamination from CEBAF operations. A site 
water balance was prepared to describe the behavior of the hydro- 
logic environment that is in close agreement with the observed 
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data. The transport of contamination in the groundwater regime is 
assessed using a one-dimensional model. The groundwater model 
includes the mechanisms of groundwater flow, groundwater re- 
charge, radioactive decay, and groundwater activation. The model 
formulation results in a closed-form, exact, analytic solution of the 
concentration of contamination in the groundwater. The ground- 
water solution is used to provide a source term for a surface-water 
analysis. The surface-water and groundwater models are prepared 
for steady state conditions such that they represent conservative 
evaluations of CEBAF operations. 


19115 (DOE/EV/70030—14) The cycling of transuranic 
radionuclides in the Columbia River, its estuary and the 
northeast Pacific Ocean: Final report. Beasley, T.M. (Ar- 
gonne National Lab., IL (USA); Oregon State Univ., New- 
port (USA). Marine Science Center). 20 Jan 1987. Contract 
K\106-77EV 70030. 23p. NTIS, PC A02/MF AO; 1; GPO 
Dep. File Number DE87004640. 

This review summarizes work during 1985 to 1986 on the ra- 
dioecology of plutonium, americium and cesium in the Columbia 
River sediments; radionuclide kinetics of technetium in fish, and ra- 
dioactivity in the Pacific Ocean. (PSB) 


19116 (NIRS-RSD—70, pp 14-15) Strontium-90 and 
cesium-137 in service water (from June 1984 to December 
1984). Environmental and dietary materials. Sep 1984. NTIS 
(US Sales Only), PC A03/MF AOl. File Number 
DE87780095. 

In Radioactivity survey data in Japan. 

Results are presented for the determination of strontium-90 
and cesium-137 in source water sampled from 4 sampling points in 
Japan and in 16 tap water samples also from various areas of Japan. 
Sampling was made from June to December, 1984. Service water 
samples consisted of source and tap waters were collected at an 
intake of the water treatment plant or at a tap after water running 
for 5 minutes. The sample waters added with a carrier of strontium 
or cesium immediately after sampling were treated for concentra- 
tion and separation by ion exchange followed by elution and pre- 
cipitation as strontium carbonate or cesium chloroplatinate. Radi- 
ation counting of the precipitates was carried out with a low back- 
ground beta counter normally for 60 minutes. As for strontium-90 
content in source water, it ranged from 0.02 +- 0.003 pCi/l 
(Tsukui-machi, Kanagawa) to 0.18 +- 0.007 pCi/l (Kyoto-shi, 
Kyoto) and, in tap water, it ranged from 0.01 +- 0.003 pCi/l 
(Fukui-shi, Fukui) to 0.22 +- 0.007 pCi/] (Matsue-shi, Shimane). As 
for cesium content in source water, it ranged from 0.001 +- 0.002 
pCi/1 (Tsukui-machi) to 0.01 +- 0.002 pCi/l (other 3 sampling 
points) and, in tap water, it ranged from 0.00 +- 0.002 pCi/l (3 
sampling points) to 0.01 +- 0.002 pCi/l (3 sampling points). No ab- 
normal value of variation of sampling time were found in the deter- 
mined strontium-90 and cesium-137 contents in service waters. 
(Takagi, S.). 


19117 (NIRS-RSD—70, pp 16-17) Strontium-90 and 
cesium-137 in freshwater (from July 1984 to December 1984). 
Environmental and dietary materials. 1984. NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE87780095. 

In Radioactivity survey data in Ja 

Monitoring results of strontium- and cesium-137 in fresh- 
water are reported for the sampling period from July to December 
1984. Samples were collected at 8 localities in Hokkaido and 
Honshu area, and carriers of strontium and cesium was added to 
them immediately after sampling. The freshwater samples were 
served for radiochemical pretreatment and radiation counting 
sample preparation by ion exchange, elution. precipitation as stron- 
tium carbonate or cesium chloroplatinate, and milking of yttrium-90 
as a chemical form of hydroxide. Radioactivity of the radiation 
counting sample was measured with a low background beta counter 
normally for 60 minutes. Strontium-90 contents in the monitored 
freshwater were distributed from 0.001 +- 0.002 pCi/l (Uji, 
Kyoyo) to 0.19 +- 0.008 pCi/1 (Niigata-shi, Niigata), and median 
value was 0.085 pCi/l. Cesium-137 contents were in the range from 
0.002 +- 0.002 pCi/l (Shobara, Hiroshima) to 0.04 +- 0.004 pCi/l 
(Mikata, Fukui) and median value was 0.015 pCi/l. No abnormal 
values were found for the contents of the both radionuclides, 
though there were difference of two or three orders of magnitude 
in the determined values. As for the local distribution, it was specu- 
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lated that higher value were apt to appear in the sample collected 
in the Japan Sea side area. (Takagi, S.). 


19118 (NIRS-RSD—70, pp 21-22) a = 


cesium-137 in sea water (from a ae ee 
Environmental and 


dietary materials. Sep 1984. NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE87780095. 

In Radioactivity survey data in Japan. 

Monitoring results are presented on strontium-90 and 
cesium-137 contents in sea water of 11 sampling points all over 
Japan from Hokkaido to Okinawa coast. Sampling points were se- 
lected by the criterion that the effect of terrestrial fresh water and 
atmospheric precipitation was expected to be ignorable. Sample 
collection was carried out in the Period from July to September, 
1984. With a special care for prevention of any contamination. The 
collected sea water samples were acidified immediately and they 
were served for radiochemical separation and purification of stron- 
tium-90 and cesium-137. Radiation counting was made for yttrium- 
90 hydroxide sample and cesium chloroplatinate sample with a low 
background beta counter normally for 60 minutes. As for stronti- 
um-90 contents in sea water, they were ranged from 0.07 +- 0.010 
pCi/1 (Mutsu Bay, Aomori) to 0.11 +- 0.012 pCi/l (Off Niigata 
Port, Niigata) and the average value was 0.09 pCi/l. As for cesium- 
137 contents, they were ranged from 0.08 +- 0.011 pCi/I (Ise Bay, 
Aichi) to 0.14 +- 0.012 pCi/1 (Yamaguchi Bay, Yamaguchi) and 
the average value was 0.106 pCi/1. It is clarified that no abnormal 
values were determined for strontium-90 or cesium-137 contents in 
coastal sea water around Japan from a fallout origin. (Takagi, S.). 


19119 (NIRS-RSD—70, pp 23-24) Strontium-90 and 
sediments (from 1984 


to September 
1984. NTIS 
‘ile Number 


In Radioactivity survey data in Japan. 

Strontium-90 and cesium-137 monitoring results are present- 
ed for sea sediment samples of 12 sampling points located all over 
Japan from Tomari, Hokkaido to Kinnakagusuku Bay, Okinawa. 
The samples were collected by considering of enough sea water 
depth, no significant sedimental movement and sediment character- 
istics, and by employing a conventional sampling device. Approxi- 
mately 4 kg-wet sample was dried and was passed through a 20 cm 
mesh sieve. After adding of strontium and cesium carriers, stronti- 
um-90 and cesium-137 were leached with a hot hydrochloric acid 
solution. The leachate was treated by ion exchange and coprecipita- 
tion to concentrate and isolate strontium-90 or cesium-137. Radi- 
ation counting was carried out by employing a low background 
beta counter usually for 60 minutes for the samples of strontium 
carbonate or cesium chloroplatinate. Determined strontium-90 con- 
tents in sea sediment were distributed from 0 +- 2.7 pCi/kg-dry 
(Mutsu Bay, Aomori, Yamaguchi Bay, Yamaguchi) to 14 +- 3.2 
pCi/kg-dry (Mutsu Bay), and those of cesium-137 were from 9 +- 
3.5 pCi/kg-dry (Mutsu Bay) to 250 +- 9 pCi/kg-dry (Off-Niigata 
Port, Niigata). Local variation of the contents of these radionu- 
clides was very large, and for seasonal variation, it was also found 
large for the both nuclides content in the Mutsu Bay samples of 
May, 1984 and August 1984, as for strontium-90, 0 +- 2.7 pCi/kg 
and 14 +- 3.2 pCi/kg, for cesium-137, 9 +- 3.5 pCi/kg and 200 +- 
8 pCi/kg, respectively. (Takagi, S.). 


19120 (NIRS-RSD—71, pp 23-25) Strontium-90 and 
cesium-137 in sea fish (from June 1984 to December 1984). 
Environmental and dietary materials. Dec 1984. NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE87780096. 

In Radioactivity survey data in Japan. 

Sr-90 and Cs-137 in sea fish were determined using radioche- 
mical analysis. Twelve species of fish (Hexagrammos otakii, Tra- 
churus japonicus, Sardinops melanostictus, Sebastiscus marmoratus, 
Limanda herzensteini, Spratelloides gracilis, Oncorhynchus keta, 
Scomber japonicus, Chrysophrys major, Seriola quiqueradiata, 
Mugil cephalus, and Decapterus muroadsi) were collected during 
the fishing season from 22 sampling locations. Only the edible part 
was used in cases of larger sized fish, and the whole part was used 
in cases of smaller ones. Each sample was weighed and placed in a 
stainless steel pan or a porcelain dish. After carbonized, the sample 
was ashed in an electric muffle furnace. The maximum value of Sr- 
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90 was 2.1 +- 0.32 pCi/kg in Chrysophrys major collected from 
Akita in September 1984; and that of Cs-137 was 8.7 +- 0.44 pCi/ 
kg in Oncorhynchus keta collected from Hokkaido in November 
1984. 


19121 ——-% pp 26-27) Strontium-90 and 
in freshwater fish (from 


inion renee 

Sr-90 and Cs-137 in freshwater were determined using 
radiochemical analysis. Three species of fish (Cyprinus carpio, Car- 
assius auratus, and Hypomesus i nipponensis) were col- 
lected during the fishing season from eight sampling locations. Only 
the edible part was used incase of larger sized fish, and the whole 
part was used in case of smaller ones. Each sample was weighed 
and placed in a stainless steel pan or a porcelain dish. After carbon- 
ized, the sample was ashed in an electric muffle furnace. The maxi- 
mum value of Sr-90 was 96 +- 1.7 pCi/kg in Cyprinus carpio col- 
lected from Akita in July 1984; and that of Cs-137 was 11 +- 0.7 
pCi/kg in Carassius auratus from Fukui in December 1984. 


19122 (NIRS-RSD—71, 28-29) Strontium-90 and 
cesium-137 in shellfish (from 1984 to November 1984). 
Environmental and dietary materials. Dec 1984. NTIS (US 
Sales Only), PC A03/MF AO1. File Number DE87780096. 

In Radioactivity survey data in Japan. 

Sr-90 and Cs-137 in shellfish were determined using radio- 
chemical analysis. Approximately 4 kg of shellfish (Venerupis phil- 
lipinarum, Turbo cornutus, Pecten yessoensis, and Mytilus) includ- 
ing the shells was collected or purchased during the fishing season 
from three sampling locations. After removing the shells, each 
sample was carbonized, and was then ashed in an electric muffle 
furnace. The maximum value of Sr-90 was 0.1 +- 0.40 pCi/kg in 
Venerupis phillipinarum collected from Nagasaki in May 1984; and 
that of Cr-137 was 1.6 +- 0.25 pCi/kg in Pecten yessoensis from 
Aomori in November 1984. 


19123 (NIRS-RSD—71, pp 30-31) Strontium-90 and 
cesium-137 in seaweeds (from 1984 to June 1984). Envi- 
ronmental and dietary materials. Dec 1984. NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE87780096. 

In Radioactivity survey data in _ 

Sr-90 and Cs-137 in seaweeds (Sargassum fulvellum) were 
determined using radiochemical analysis. Two to three kg of edible 
seaweeds was collected during the fishing season from two sam- 
pling locations. The seaweeds were rinsed with water to remove 
sand and other adhering matters on the surface. These were re- 
moved of excess water, weighed, dried, and ashed. The maximum 
values of Sr-90 and Cs-137 were 3.2 +- 0.39 pCi/kg and 1.2 +- 
0.21 pCi/kg, respectively, in seaweeds collected from Fukaura- 
machi, Aomori in June 1984. 


19124 Groundwater contamination from an inactive ura- 
nium mill tailings pile. 2. Application of a dynamic mixing 
model. Narashimhan, T.N.; White, A.F.; Tokunaga, T. 
(Lawrence Berkeley Lab., CA). Water Resources Research; 
22: No. 13, 1820-1834(Dec 1986). Contract AC03- 
76SF00098. 

At Riverton, Wyoming, low pH process waters from an 
abandoned uranium mill tailings pile have been infiltrating into and 
contaminating the shallow water table aquifer. The contamination 
process has been governed by transient infiltration rates, saturated- 
unsaturated flow, as well as transient chemical reactions between 
the many chemical species present in the mixing waters and the 
sediments. In the first part of this two-part series the authors pre- 
sented field data as well as an interpretation based on a static 
mixing models. As an upper bound, the authors estimated that 1.7% 
of the tailings water had mixed with the native groundwater. In the 
present work they present the results of numerical investigation of 
the dynamic mixing process. The model, DYNAMIX (DYNamic 
MIXing), couples a chemical speciation algorithm, PHREEQE, 
with a modified form of the transport algorithm, TRUMP, specifi- 
cally designed to handle the simultaneous migration of several 
chemical constituents. The overall problem of simulating the evolu- 
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tion and migration of the contaminant plume was divided into three 
sub problems that were solved in sequential stages. These were the 
infiltration problem, the reactive mixing problem, and the plume- 
migration problem. The results of the application agree reasonably 
with the detailed field data. The methodology developed in the 
present study demonstrates the feasibility of analyzing the evolution 
of natural hydrogeochemical systems through a coupled analysis of 
transient fluid flow as well as chemical reactions. It seems worth- 
while to devote further effort toward improving the physicochem- 
ical capabilities of the model as well as to enhance its computation- 
al efficiency. 


5205 Site Resource And Use Studies 
REFER ALSO TO CITATION(S) 17743, 18014, 19114, 19127, 19241 
5206 Regulations 


19125 (ORNL/Sub—86-97396/1) Differential protection: 
A water protection strategy for Tennessee. Morse, 
(Gere Henry, C.D.; Doucette, W.H. Jr.; ty, ne 
Geraghty and Miller, Inc., Oak Ridge, TN (USA); Oak 
Ridge National Lab., TN (USA)). Jan 1987. Contract 
840R21400. 45p. NTIS, PC A03/MF A0Ol; 1; GPO 
Dep. File Number DE87005735. 

Of three policy options, differential protection would be the 
least disruptive to the economy and social structure of the state be- 
cause highly restrictive measures would be limited to the most criti- 
cal areas. There are precedents for differential protection not only 
in federal policy but also in Tennessee laws and policies. The stated 
objectives of the Tennessee draft Ground Water Management Strat- 
egy for example, imply that the state should adopt a differential 
protection policy. Also surface and ground-water classes have been 
established in Tennessee’s surface water and underground injection 
control regulations. This report concludes that differential protec- 
tion may be the most sensible ground-water policy and should be 
given careful consideration by Tennessee. It is further recommend- 
ed that Tennessee consider the adoption of a ground-water classifi- 
cation system similar to that proposed by EPA. 


19126 (PB—87-123170/XAB) Clean-streams handbook: a 
he Cl an WA CGAL Nodrwent 

(Sierra Club, Seattle, WA (USA). Northwest 
Office) Jan 1981. 73p. NTIS, PC A04/MF AOl1. 

This handbook is intended for use by anyone who cares 
about streams and wants to know. It is a tool that identifies types of 
water pollution, immediate and long-term corrective actions, and 
pollution-control laws and agencies. 
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19127 (DOE/BP—18690-1) Summary of the environmen- 
tal effects of alternative resources. Baechler, M.C. (Pacific 
Northwest Lab., Richland, WA (USA)). Jul 1986. Contract 
AC06-76RL01830. 67p. NTIS, PC A04/MF A0Ol; 1; GPO 
Dep. File Number DE87005797. 

All forms of energy generation carry with them environmen- 
tal impacts and the risk of potential health effects. The impacts and 
effects of resources that might be used if the conservation anticipat- 
ed from new homes is ci realized are summarized by reviewing 
existing analyses of electrical generating and conservation re- 
sources. The strengths and goals of the analyses differ. While one 
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may be geared toward quantifying fish impacts, another may be 
aimed at estimating externalized costs of overall impacts. This sum- 
mary reflects these strengths and weaknesses. If an impact is quanti- 
fied for one resource but not for another, it may mean that the in- 
formation was not available, not that the impact is not as serious. 
Where specific data are available, they come from existing plants or 
programs. New resources may not have the same effects. New 
plants may employ improved technology, be situated in a different 
environment, or be sized more or less efficiently. Further, new re- 
sources will be in addition to those already generating power, 
meaning that cumulative effects may be greater and baseline condi- 
tions different. For these reasons, comparisons between existing and 
future resource and across resource types are difficult to make. The 
environmental effects of the following resources are summarized: 
coal-fired generators, nuclear power, combustion turbine genera- 
tors, cogeneration, hydropower, central solar power, geothermal 
energy, wind energy, and conservation from other than new homes. 
In addition, the effects of transmitting electricity over high-voltage 
lines are reviewed and should be added to all but the conservation 
resources. 


19128 (ORNL—5947, pp 11-36) Environmental impact 
section. Zittel, H.E. Jun 1983. NTIS, PC A09/MF AO1. File 
Number DE83015056. 

In Energy division: Annual progress report for period 
ending September 30, 1982. 

Nine environmental statements and seventeen environmental 
assessments of appraisals were completed, including those for alco- 
hol and geothermal loan guaranty projects, a metal smelting facili- 
ty, projects for converting oil-fired power plants back to coal, the 
Commercial and Apartment Conservation Service, and a number of 
uranium mills and nuclear fuel fabrication facilities. In addition, a 
preliminary draft generic environmental impact statement was com- 
pleted for the DOE National Magnetic Fusion Energy Program. 
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19129 Antimutagenesis and anticarcinogenesis mecha- 
nisms. Shankel, D.M.; Hartmann, P.E.; Hollaender, A.; 
Kada, T. New York, NY; Plenum Press (1986). 605p. 
(CONF-8510210—). 

From International conference on mechanisms of antimuta- 
genesis and anticarcinogenesis; Lawrence, KS, USA (6 Oct 1985). 

This book discusses information regarding: carcinogens and 
anticarcinogens; cancer and free radicals; alteration of mutagenic 
potentials by peroxidase, catalase, and superoxide dismutase; effects 
of vitamins C and E on carcinogen formation and action and rela- 
tionship to human cancer; interception of toxic agents/mutagens/ 
carcinogens; avoidance of errors after DNA damage; molecular 
mechanism of adaptive response to alkylating agents; genetic analy- 
ses of the roles of UmuDC and MucAB in mutagenesis; mecha- 
nisms of spontaneous mutagenesis; inducible cellular responses to 
DNA damage in mammalian cells; multiple inducible cytochromes 
P-450 in yeast; mechanisms of carcinogenicity and anticarcinogeni- 
city - role of dietary components; the concentration of bile acids in 
the fecal stream as a risk factor for colon cancer; dietary promoters 
nad antipromoters; a mutagen is a mutagen, not necessarily a car- 
cinogen; genetic aspects of cancer epidemiology; inhibitors of muta- 
genesis and their relevance to carcinogenesis; and population conse- 
quences of mutagenesis and antimutagenesis. 


5502 Biochemistry 


REFER ALSO TO CITATION(S) 17965, 18747, 19137, 19204 


19130 (CONF-8609239—3) Charge standards as reference 
points in two-dimensional western blot patterns. Zhang, J.S.; 
Tollaksen, S.L.; Giometti, C.S. (Argonne National Lab., IL 
(USA)). 1986. ‘Contract W-31109-ENG-38. 8p. NTIS, PC 
A02/MF A011; 1; GPO Dep. File Number DE87004680. 

From Electrophoresis ‘86: Sth meeting of the International 
Electrophoresis Society; London, UK (9 Sep 1986). 

resolution two-dimensional electrophoresis can be used 

to separate hundreds or even thousands of proteins from complex 
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mixtures. Specific proteins in 2DE patterns can be identified by 
using Western Blotting. Correlation between a single stained spot 
on a nitrocellulose blot and the same spot in a stained 2DE gel pat- 
tern can be difficult since no reference points are available on the 
blot. Inclusion of a protein or proteins to serve as reference or 
standard points in both the blotted pattern and the stained gel pat- 
tern would make pattern recognition much more rapid and reliable. 
In this paper the use of a commercial charge standard (carbamylat- 
ed creatine phosphokinase mix) was used to produce reference 
points in both gel patterns and corresponding nitrocellulose blots to 
simplify recognition of individual protein spots in complicated gel 
patterns. 8 refs., 2 figs. 


19131 (CONF-8609239—4) Suitability of two-dimensional 
electrophoretic protein separations for quantitative detection 
of mutations. Taylor, J.; Anderson, N.L.; Anderson, N.G-.; 
Gemmell, A.; Giometti, C.S.; Nance, S.L.; Tollaksen, S.L. 
(Argonne National Lab., IL (USA); Proteus Technologies, 
Inc., Rockville, MD (USA)). 1986. Contract W-31109- 
ENG-38. 5p. NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE87004757. 

From Electrophoresis ‘86: 5th meeting of the International 
Electrophoresis Society; London, UK (9 Sep 1986). 

Separation of proteins by two-dimensional electrophoresis 
(2DE) provides a powerful method for mutagenesis studies, since 
hundreds of proteins can be monitored simultaneously. In previous 
mutation studies in which 2DE has been used, only qualitative pro- 
tein differences were monitored; quantitative protein variations 
were not evaluated. Although significant differences in protein 
abundance can be detected by eye, the large number of protein 
spots present in 2DE patterns together with the large number of 
individual patterns required for a mutagenesis study would necessi- 
tate the use of a computerized analysis system to detect the rare 
quantitative protein changes indicative of gene deletions or inacti- 
vation of genes by point mutations in regulatory genes. A pilot 
study to search for heritable mutations induced by treatment of 
mice with either ethylnitrosourea or gamma radiation is underway. 
Samples are being monitored for quantitative changes that reduce 
the amount of protein by about 50%. The results of this study indi- 
cate that the key methods to improve the application of 2DE to 
mutation screening are to increase the number of measurable spots 
(i.e., improve stain sensitivity) and to decrease the spread of values 
for the volume measurements. Even small improvements in these 
areas could greatly increase the number of monitorable spots. 9 
refs., 4 figs. 


19132 (CONF-8610235—1) Post-translational regulation 
of two enzymes, tryptophan oxygenase and sepiapterin synth- 
ase, in Drosophila. Jacobson, K.B.; Yim, J.J. (Oak Ridge 
National Lab., TN (USA). Biology Div.; Seoul National 
Univ. (Republic of Korea). Dept. of Microbiology). 1986. 
Contract AC05-840R21400. 22p. NTIS, PC A02/MF AO1; 
1; GPO Dep. File Number DE87000356. 

From International symposium on genetic engineering; 
Seoul, Korea (16 Oct 1986). 

Genetic suppression refers to the phenomenon in which the 
mutant phenotype is restored to normal without affecting the 
mutant allele itself. Enhancement refers to the phenomenon in 
which a mutant phenotype is made more extreme; both suppression 
and enhancement are accomplished by the occurrence of another 
mutation at a locus separate from the one that gave rise to the 
original mutant phenotype. In Drosophila the su(s)? mutant sup- 
presses four individual mutations and enhances three other muta- 
tions. The biochemical characterization of v, pr and sp has been 
partially accomplished but the other targets of su(s)? have not been 
characterized. The mechanism by which su(s)? restores function to 
pr and v was examined from three view points: (1) post-transla- 
tional action on the mutant form of the enzyme, (2) translational 
regulation through a specific tRNA and (3) modification of the 
transcriptional events by a DNA insertion element. This report de- 
scribes genetic and biochemical aspects of the su(s)? gene product. 
25 refs., 2 figs., 3 tabs. 
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19133 a tak ae Workshop on a carbohydrate 
structure data base: Summary report. (USDOE Office of 
a Research, Washington, DC. Biological Energy Re- 

Div.). Jan 1987. 21p. (CONF-8608159—Summ.). 
NTIS, PC A02/MF A01l; GPO Dep. File Number 
DE87004568. 

From Workshop on a carbohydrate structure data base; 
Auburn, NY, USA (7 Aug 1986). 

Report is hereby made on a workshop to discuss the value 
and implementation of a carbohydrate structure data bank similar to 
the protein and nucleic acid data banks that have been established 
in past years. Approximately thirty prominent carbohydrate scien- 
tists attended the workshop. Over a two-day period, the need for a 
carbohydrate structure data bank was evaluated. A structure data 
bank would allow searches and comparisons of structure that are 
not now possible. Newly uncovered carbohydrate structures could 
be studied in relation to the larger field of known structures, evalu- 
ated for evolutionary relatedness, or compared between tissues, or- 
ganisms, and species, or between diseased and normal cells. Carbo- 
hydrate moieties from different glycoconjugates (e.g., similar oligo- 
saccharide side chains from a glycolipid and a glycoprotein) could 
be compared with each other, or with oligosaccharides from plant 
or bacterial polysaccharides. Carbohydrate chemists could compare 
newly discovered fragments of polysaccharides or glycoconjugates 
to known structures in the data bank. Scientists would be able to 
look for subtle differences in similar carbohydrate products of ani- 
mals, bacteria, fungi, and plants. This information would also be 
valuable for three-dimensional molecular modeling studies. 2 tabs. 


19134 (DOE/ER/12003—9) Investigation of the nature 
of semisynthetic esterases: Final report for the period Septem- 
ber 15, 1981 to December 31, 1986. Keyes, M.H.; Albert, 
D.E. (Anatrace, Inc., Maumee, OH (USA)). 18 Feb 1987. 
Contract AC02- 81ER12003. 85p. NTIS, PC A05/MF AOI; 
1; GPO Dep. File Number DE87005780. 

Semisynthetic enzymes (SSE) have been prepared by chemi- 
cal means. The procedure consists of perturbing the tertiary struc- 
ture of a protein, adding a modifier and crosslinking with a bifunc- 
tional reagent. In the study reported herein the protein is ribonucle- 
ase (RNase), the modifiers are indole derivatives and the bifunc- 
tional reagent is glutaralydehyde. The process results in the genera- 
tion of semisynthetic esterases particularly effective in catalyzing 
the hydrolysis of aromatic amino acid esters. The low solubility of 
many of the indole derivatives used as modifiers limits the yield of 
SSE. Five hydroxy indole carboxylic acids are particularly effec- 
tive. In addition these derivatives are more soluble than many of 
the other commerically available indole derivatives. The crude mix- 
ture of SSE was purified by classical methods which resulted in the 
identification of two types of esterases. One group has a pH opti- 
mum at about pH 6 while the optimum for the other group is at 
7.5. Purification on DEAE Sephadex indicates the presence of sev- 
eral SSE in each group each possessing its own unique substrate 
specificity. 20 refs., 15 figs., 14 tabs. 


19135 (DOE/ER/13517—1) RNA polymerase III tran- 
scription in higher plants: [Annual] performance report, May 
1, 1986 through December 20, 1986. Hall, B.D. (Washington 
Univ., Seattle (USA). Dept. of Genetics). 1986. Contract 
FG06-86ER13517. 4p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE87005548. 

From wheat germ, we have isolated and partially purified 
the RNA polymerase III. We have shown it to be functional for 
tRNA synthesis in combination with yeast transcription factors tau 
(TFIIIC) and B. In addition, by the test of specific DNA binding, 
we have isolated a putative wheat TFIIIC. Several critical tests 
have been made, using human (HeLa cell) RNA polymerase III 
and its factors as a model system, to see whether complementation 
of an incomplete yeast Pol III system with factors of heterologous 
origin is likely to be successful. 5 refs. 


19136 a radiolytic de- 


composition as a consequence of high specific activity and 
high dose levels. MacGregor, R.R.; Schlyer, D.J.; Fowler, 
J.S.; Wolf, A.P.; Shiue, C.Y. (Brookhaven National Lab., 
iene NY). Journal of Nuclear Medicine; No. 1, 60-67(Jan 
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High specific activity ['*FJN-methylspiroperidol(8-[4-(4- 
[18F]fluorophenyl)-4-oxobutyl]-3-me thyl 1-1-phenyl-1,3,8- 
triazaspiro[4.5]decan-4-one, 5-10 mCi/ml, 4-8 Ci/mumol at EOB) in 
saline solution undergoes significant radiolytic decomposition re- 
sulting in a decrease in radiochemical purity of 10-25% during the 
first hour. The rate of decomposition is affected by the specific ac- 
tivity, total dose to and chemical composition of the solution. That 
radiolysis is responsible for the observed decomposition was veri- 
fied by the observation that unlabeled N-methylspiroperidol is de- 
composed in the presence of [18F]fluoride. 


5503 Cytology 
REFER ALSO TO CITATION(S) 19140 


19137 Mechanisms of benzo (alpha)p xication in 
mammalian cells. Recio, L.; Baie, A.W. (Univ. of Kentucky, 
Lexington, KY). pp 575 of Antimutagenesis and anticarcino- 
enesis mechanisms. Shankel, D.M.; Hartmann, P.E.; Hol- 
der, A.; Kada, T. New York, NY; Plenum Press (1986). 
(CONF-8510210—). 
From International conference on mechanisms of antimuta- 
genesis and anticarcinogenesis; Lawrence, KS, USA (6 Oct 1985). 
The biotransformation of benzo (a) pyrene (BP) by the 
mixed-function oxidases results in substrates for further detoxication 
by UDP-glucuronyl-transferases and glutathione-S-transferases. We 
have been investigating the biological roles of these enzymes in the 
Chinese hamster ovary cells/hypoxanthine-guanine phosphoribosyl 
transferase (CHO/HGPRT) gene mutational assay, supplemented 
with a biotransformation system prepared from rat liver homog- 
enate, S-9 mix, and the appropriate enzyme co-factors. We found 
that addition of uridine diphosphate a-D-glucuronic acid to S-9 mix 
results in a reduction of BP-induced cytotoxicity without affecting 
mutagenicity. This is likely due to an elimination of cytotoxic phen- 
ols without affecting the formation and conversion of the proximate 
mutagen BP-7, 8-diol-induced cytotoxicity; GSH lowered the muta- 
genic response of BP-7,8-diol in a concentration-dependent (2.1-4.2 
pM) manner. The addition of glutathione-S-transferases to S-9 mix 
with GSH resulted in a decrease of BP-7,8-diol-induced cytotoxi- 
city and mutagenicity at concentrations of BP-7,8-diol (7.0-14.0 
pM) not affected by GSH alone. Our results demonstrate that 
UDP-glucuronyltransferases and glutathione-S-transferases play a 
role in modulating the cytotoxicity and mutagenicity of BP. 


19138 Granulocytosis-inducing tumor inhibits the produc- 
tion of B lymphocytes in murine bone marrow. Fueloep, G.; 
Lee, M.Y.; Rosse, C. (Univ. of Washington School of Medi- 
cine, Seattle). Journal of Immunology; 135: No. 6, 4266- 
4272(Dec 1985). Contract AT06-79EV 10270. 

Mice bearing a transplantable CE mammary carcinoma have 
been shown to have greatly augmented rates of neutrophil produc- 
tion coupled with a marked diminution of bone marrow lympho- 
cytes. The objective the present study was to test whether the loss 
of lymphocytes, and especially of B cells, from the bone marrow 
and spleen of tumor-bearing animals was due to a reduced rate of 
cell production and if so, at what level this response was regulated. 
A modified *H-TdR pulse and chase analysis was used to assess the 
rates of production of small lymphocytes and B cells at weekly in- 
tervals after CE tumor transplantation. Although pre-B cells ap- 
peared in the peripheral marrow (caudal vertebrae, metatarsal 
bones) and spleen of tumor-bearing mice, these cells could not com- 
pensate for the continued decrease in the numbers of more mature 
B cells. During the second and third weeks of tumor growth, a 
steady state appears to have been reached in B cell production, 
which was at a level approximately 10 times below that of normal. 
Because pre-B cells are normally maintained by a less mature pre- 
cursor population (2), the initial disappearance of cu*sy~ cells sug- 
gests that the CE mammary carcinoma exerts its modulatory influ- 
ence on primary B cell production by inhibiting or eliminating the 
ceiis that eventually feed into the pre-B compartment. The nature 
of the regulatory factors apparently secreted by the tumor and the 
more precise identity of the target cells are under investigation. 
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REFER ALSO TO CITATION(S) 19132 


19139 In vivo competition between a metallothionein reg- 
ulatory element and the SV40 enhancer. Scholer, H.; Has- 
linger, A.; Heguy, A.; Holtgreve, H.; Karin, M. (Universi- 
taet Heidelberg, West Germany). Science (Washington, 
D.C.); 232: 76-80(4 Apr 1986). Contract FG03-84ER60271. 

The human metallothionein-II/sub A/ (hMT-II/sub A/) 
gene contains an enhancer element within its 5’ regulatory region. 
This enhancer element can compete with the SV40 enhancer for 
one or more cellular factors in vivo. The competition between the 
two elements is modulated by cadmium, an inducer of hMT-II/sub 
A/ transcription. The data presented are consistent with a model in 
which heavy metal ions controls the ability of the hMT-II/sub A/ 
enhancer to bind a positive factor, leading to increased transcrip- 
tion. The same factor is required for maximal activity of the SV40 
enhancer, which suggests that viruses utilize factors that have a 
normal role in cellular gene expression to control their own genes. 
32 references, 4 figures. 


19140 DNA repair genes of mammalian cells. Thompson, 
L.H.; Brookman, K.W.; Fuscoe, J.G.; Salazar, E.P.; Weber, 
C.A. (Lawrence Livermore Lab., Livermore, CA). pp 349- 
358 of oy and anticalcinogenesis mechanisms. 
Shankel, D.M , P.E.; Hollaender, A.; Kada, T. 
New York, NY; Plenum Press (1986). (CONF-8510210—). 

From International conference on mechanisms of antimuta- 
genesis and anticarcinogenesis; Lawrence, KS, USA (6 Oct 1985). 

This paper describes efforts to isolate complementary repair 
genes by DNA-mediated gene transfer. The human gene that cor- 
rects mutant EM9 and the hamster gene that corrects UV135 (UV 
Group 5) have been introduced by co-transfer of genomes DNA 
and the dominant selectable marker gene. In each case, the DNA 
repair function was co-selected based on resistance to 5-chlorodeo- 
pyuridene or repeated UV irradiation, respectively. The presence of 
a functional human repair gene in the EM9 transformants is shown 
by the presence of common human DNA sequences on some frag- 
ments produced by restriction enzyme cleavage. 


19141 DNA repair and replication in xeroderma pigmen- 
tosum and related disorders. Cleaver, J.R. (Univ. of Califor- 
nia, San Francisco, CA). pp 425-438 of Antimutagenesis and 
anticarcinogenesis mechanisms. Shankel, D.M.; Hartmann, 
P.E.; Hollaender, A.; Kada, T. New York, NY; Plenum 
Press (1986). (CONF-8510210—). 

From International conference on mechanisms of antimuta- 
genesis and anticarcinogenesis; Lawrence, KS, USA (6 Oct 1985). 

Xeroderma pigmentosum (XP), ataxia telangiectasia (AT), 
and Cockayne syndrome (CS) are human diseases that exhibit in- 
creased sensitivity to environmental carcinogens (e.g., ultraviolet 
(UV) light, ionizing radiations, chemicals) because of genetic de- 
fects in the patient's capacity to repair and replicate damaged DNA 
accurately. The major defect in XP is a failure to repair UV 
damage to DNA; in AT, the failure is in repair or replication of 
double-strand breaks in DNA; in CS, the failure is in recovery of 
DNA replication after UV irradiation. Cancer is a major clinical 
feature of XP and AT, but not of CS. Each disease is complex, 
with multiple groups defined by complementation in cell-cell hy- 
bridization. Overlap is reported between some XP and CS groups. 
UV-sensitive hamster cell mutants are also known: most of these 
complement XP groups, and a human gene on chromosome 19 can 
correct the defects in hamster mutants, but not XP. XP group C is 
distinct from the other groups in exhibiting a strongly clustered 
mode of repair, as if only certain regions of the genome can be 
mended. This mode mainly occurs in confluent group C cells under 
conditions that permit much greater survival than in exponential 
growth, and therefore represents a more efficient mode of repair. 
These diseases all represent important examples of perturbation in 
the way carcinogen damage in DNA is metabolized, and further re- 
search aimed at identifying the kinds of molecular changes involved 
in the malignancy will be important. 
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REFER ALSO TO CITATION(S) 19141, 19210 


19142 Kinetics and mechanism of dissimilative Fe(III) re- 
duction by a . 200. Arnold, R.G.; Olson, T.M.; 
Hoffmann, M.R. (California Institute of Technology, Pasa- 
dena). Biotechnology and Bioengineering; 28: No 1657- 
1671(1986). Contract AS03-83ER13125. 

The kinetics and mechanism of Fe(III) reduction to Fe(II) 
were studied in pure batch cultures of Pseudomonas sp. 200. The 
rate of iron reduction has been mechanistically related to aqueous 
phase iron speciation. In the absence of microbial activity the iron 
reduction rate was negligible. Initial rates of microbial iron reduc- 
tion were accelerated more than 20-fold by the addition of equimo- 
lar quantities of nitrilotriacetic acid (NTA) to media initially con- 
taining 1.86 x 10-* M total Fe(III). Numerical techniques were uti- 
lized to quantify relationships between the observed rate of Fe(II) 
production and the calculated (equilibrium) aqueous phase specia- 
tion. These results indicate that soluble ferric iron species are not 
equivalent in terms of their susceptibility to bacterial (dissimilative) 
iron reduction. The concentration of FebNTA)OH):? correlated 
strongly with observed iron reduction rates. Ferrous iron species 
appeared to inhibit the reduction process. 


19143 Carcinogens and anticarcinogens. Ames, B.N. 
(Univ. of California, Berkeley, CA). pp 7-38 of Antimuta- 
genesis and anticarcinogenesis mechanisms. Shankel, D.M.; 
Hartmann, D.E.; Hoellander, A.; Kada, T. New York, NY: 
Plenum Press (1986). (CONF-8510210—). 

From International conference on mechanisms of antimuta- 
genesis and anticarcinogenesis; Lawrence, KS, USA (6 Oct 1985). 

The author discusses dietary mutagens and carcinogens and 
anti-carcinogens that seem of importance and speculates on relevant 
biochemical mechanisms, particularly the role of oxygen radicals 
and their inhibitors in the fat-cancer relationship, promotion, anti- 
carcinogenesis, and aging. The hope is to provide clues as to die- 
tary carcinogens and anticarcinogens for epidemiologists to investi- 
gate as possible causes of human cancer. 


5506 Medicine 


REFER ALSO TO CITATION(S) 18371, 18754, 18755, 19136, 19618, 19619, 
19620, 19628 


19144 (ANL-HEP-CP—86-136) A proton accelerator for 
medical applications. Martin, R.L. (Argonne National Lab., 
IL (USA)). 1986. Contract W-31109-ENG-38. 11p. (CONF- 
861114—48). NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87004697. 

From 9. international conference on application of accelera- 
tors in research and industry; Denton, TX, USA (10 Nov 1986). 

The conceptual design of a proton synchrotron for radiation 
treatment of cancer in a hospital is described. The proton energy 
would be variable on a pulse-pulse basis up to 250 MeV with a 
maximum accelerated current of 60 nA average at a 5 Hz repetition 
rate. The ring would consist of a number of small straight magnets 
for ease of construction and flexibility of arrangement of dipoles, 
quadrupoles, and drift spaces. The ring would be 23’ in diameter. 
The same magnets (2 times the number) could also be arranged in a 
ring of twice the diameter. The synchrotron would then accelerate 
helium ions to 250 MeV/p, suitable for the full range of radiation 
treatment. A major feature of this larger synchrotron, which is the 
one described below, is the ability to accelerate negative hydrogen 
ions to 250 MeV (with lower peak magnetic fields to avoid magnet- 
ic stripping of the ions) and utilize charge exchange extraction. The 
latter technique appears to be most promising for satisfying the re- 


quirements for dynamic raster scanning of narrow proton beams. ii 
refs., 1 fig., 1 tab. 





19145 (BNL—39051) Radiolabeled monoclonal antibodies 
for imaging and therapy: Potential, problems, and prospects: 
Scientific highlights. Srivastava, S.C.; Buraggi, G.L. (Brook- 
haven National Lab., Upton, NY (USA); National Inst. of 
Cancer, Milan (Italy). Div. of Nuclear Medicine). 1986. 
Contract AC02-76CH00016. 15p. (CONF-8607111—1). 
NTIS, PC A02/MF A01; GPO Dep. File Number 
DE87005392. 

From NATO Advanced Study Institute conference; Barga, 
Italy (20 Jul 1986). 

This meeting focused on areas of research on radiolabeled 
monoclonal antibodies. Topics covered included the production, 
purification, and fragmentation of monoclonal antibodies and im- 
munochemistry of hybridomas; the production and the chemistry of 
radionuclides; the radiohalogenation and radiometal labeling tech- 
niques; the in-vivo pharmacokinetics of radiolabeled antibodies; the 
considerations of immunoreactivity of radiolabeled preparations; the 
instrumentation and imaging techniques as applied to radioimmuno- 
detection; the radiation dosimetry in diagnostic and therapeutic use 
of labeled antibodies; the radioimmunoscintigraphy and radioim- 
munotherapy studies; and perspectives and directions for future re- 
search. Tutorial as well as scientific lectures describing the latest 
research data on the above topics were presented. Three workshop 
panels were convened on “Methods for Determining Immunoreacti- 
vity of Radiolabeled Monoclonal Antibodies - Problems and Pit- 
falls,” Radiobiological and Dosimetric Considerations for Immun- 
otherapy with Labeled Antibodies,” and "The Human Anti-Mouse 
Antibody Response in Patients.” 


19146 (BNL—51994, pp 1-2) Introductory remarks. 
Goldhaber, M. 1986. NTIS, PC A10/MF AO1. File Number 
DE86014889. (CONF-860155—). 
From Workshop on neutron capture therapy; New York, 
NY, be 4 (22 Jan 1986). 
brief introductory remarks the author reviews the first ex- 
nam on the disintegration of boron 10 by slow neutrons and 
initial ideas on the treatment of tumors by bombarding boron com- 
pounds introduced into tissues by slow neutrons. The author sug- 
gests that the use of resonance scatters to enhance the neutron 
spectrum may be valuable in neutron bombardments. 


19147 (BNL—51994, pp 3-21) Medical aspects of boron- 


slow neutron capture therapy. Sweet, W.H. (Massachusetts 
General Hospital, Boston). 1986. NTIS, PC A10/MF AOl1. 
File Number DE86014889. (CONF-860155—). 

From Workshop on neutron capture therapy; New York, 
NY, USA Ss Jan 1986). 

Earlier radiations of patients with cerebral tumors disclosed 
the need: (1) to find a carrier of the boron compound which would 
leave the blood and concentrate in the tumor, (2) to use a more 
penetrating neutron beam, and (3) to develop a much faster method 
for assaying boron in blood and tissue. To some extent #1 has been 
accomplished in the form of Nae Biz Hi: SH, #2 has yet to be 
achieved, and #3 has been solved by the measurement of the 478- 
keV gamma ray when the '°B atom disintegrates following its cap- 
ture of a slow neutron. The hitherto unreported data in this paper 
describe through the courtesy of Professor Hiroshi Hatanaka his 
studies on the pharmacokinetics and quality control of Naz Bis 
HiuiSH based on 96 boron infusions in 86 patients. Simultaneous 
blood and tumor data are plotted here for 30 patients with glioblas- 
tomas (Grade III-IV gliomas), illustrating remarkable variability. 
Detailed autopsy findings on 18 patients with BNCT showed radi- 
ation injury in only 1. Clinical results in 12 of the most favorably 
situated glioblastomas reveal that 5 are still alive with a 5-year sur- 
vival rate of 58% and the excellent Karnofsky performance rating 
of 87%. For the first time evidence is presented that slow-growing 
astrocytomas may benefit from BNCT. 10 references, 8 figures, 5 
tables. 


19148 (BNL—51994, pp 22-31) Radiobiology of boron 
neutron capture therapy. Bond, V.P. 1986. NTIS, PC A10/ 
MF AOI. File Number DE86014889. (CONF-860155—). 


From ain ee on neutron capture therapy; New York, 
NY, USA (22 Jan 198 


The author the question of single session versus 
protracted therapy in the application of boron neutron therapy to 
tumors. As background he discusses the reasoning behind the cur- 
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rent use of fractionated therapy with conventional low-LET radi- 
ations and difference which may obtain for neutron therapy. Sever- 
al aspects of dose rates and dose levels are then addressed. 


19149 (BNL—51994, pp 32-41) Intermediate-energy neu- 
tron beams from reactors for NCT. Brugger, R.M.; Less, 
T.J.; Passmore, G.G. (Univ. of Missouri, Columbia). 1986. 
NTIS, PC A10/MF AOl. File Number DE86014889. 
(CONF-860155—). 


From Workshop on neutron capture therapy; New York, 
NY, USA (22 Jan 1986). 

This paper discusses ways that a beam of intermediate- 
energy neutrons might be extracted from a nuclear reactor. The 
challenge is to suppress the fast-neutron component and the 
gamma-ray component of the flux while leaving enough of the in- 
termediate-energy neutrons in the beam to be able to perform neu- 
tron capture therapy in less than an hour exposure time. Modera- 
tors, filters, and reflectors are considered. 11 references, 7 figures, 3 
tables. 


= (BNL—51994, pp 42-48) Research related to 

boron neutron capture therapy at The Ohio State University. 
Barth, R.F.; Soloway, ~—e Alam, F.; Adams, D.M.; Clen- 
denon, N. R; Goodman, J ; Gahbauer, R.; Staubus, A.E.; 
Blue, T.E.; Roberts, T.C.; on CP. (Ohio State Univ., 
Columbus). 1986. NTIS, PC A1l0/MF AO1. File Number 
DE86014889. (CONF-860155—). 

From Workshop on neutron capture therapy; New York, 
NY, USA (22 Jan 1986). 

Research in the area of boron neutron capture therapy 
(BNCT) at The Ohio State University is a highly multidisciplinary 
effort involving approximately twenty investigators in nine different 
departments. Major areas of interest include: (1) Boronation of 
monoclonal antibodies directed against tumor-associated antigens 
for the delivery of #°B; (2) Synthesis of ‘°B-containing derivatives 
of promazines and porphyrins that possess tumor-localizing proper- 
ties; (3) Development of a rat model for the treatment of glioblas- 
toma by BNCT; (4) Quantitation and microdistribution of 1°B in tis- 
sues by means of a solid state nuclear track detector. The ultimate 
goal of this research is to carry out the extensive preclinical studies 
that are required to bring BNCT to the point of a clinical trial. 13 
references. 


19151 (BNL—51994, pp 49-54) Studies at MIT on bio- 
distribution of B-10 compounds and production of 

neutrons. Brownell, G.L.; Carney, C. husetts Insti- 
tute of Technology, Cambridge). 1986. NTIS, PC A1l0/MF 
A01. File Number DE86014889. (CONF-860155—). 

From Workshop on neutron capture therapy; New York, 
NY, USA (22 Jan 1986). 

The determination of the biodistribution of B-10 compounds 
in brain and the production of relatively pure epithermal neutron 
beams are two important tasks required for the widespread applica- 
tion of neutron capture therapy. At MIT, studies are underway to 
determine cellular and sub-cellular distributions of boron by means 
of track-etch autoradiography and by use of a wavelength disper- 
sive scanning electron microprobe. Nuclear magnetic resonance and 
magnetic resonance imaging are also being explored for in vivo de- 
termination of macroscopic boron distributions. A relatively pure 
beam of epithermal neutrons would be of great advantage in neu- 
tron capture therapy. In addition to offering improved depth-dose 
distributions, such beams demonstrate considerable dose build-up at 
the surface and result in significant skin sparing. This may offer the 
possibility of irradiating brain tumors through the intact scalp and 
skull and permit fractionated dose therapy. Such improvement 
would be enhanced with new boron compounds that exhibit greater 
retention in the tumor. The use of (p,n) reactions on low-Z nuclei 
such as "Li produce copious quantities of relatively low-energy 
neutrons. There have been a number of recent developments in the 
production of large currents of low-energy protons. Cyclotrons, 
proton linear accelerators, and other devices have been proposed, 
and studies are underway to determine an optimal source configura- 
tion. 4 references, 2 figures, 1 table. 
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19152 (BNL—51994, pp 55-76) Clinical trial of neutron 
ee for brain tumors at New England Medical 

Sr ene the Massachusetts Institute of Technology. Za- 
menhof, R.G.A.; Madoc-Jones, H.; Harling, O.K.; Bernard, 
J.A. (New England Medical Center, Boston, MA). 1986. 
NTIS, PC A10/MF AOl. File Number DE86014889. 
(CONF-860155—). 

From Workshop on neutron capture therapy; New York, 
NY, USA (22 Jan 1986). 

A proposal is submitted that is based on the conclusions of a 
NCT expert panel recently convened at BNL by the Department of 
Energy to evaluate the status of NCT and to recommend what pre- 
clinical tasks should be accomplished prior to a clinical study being 
undertaken. The proposal is for two years of preclinical research 
and preparations, followed in the third year by a pilot clinical trial 
of ten patients with grade-IV astrocytoma brain tumors, for whom 
the prognosis with existing treatment modalities is less than a 5% 
three-year survival rate. Preclinical tasks would include modifying 
the MIT Nuclear Reactor medical facility to produce an epithermal 
as well as the existing and highly thermalized neutron treatment 
beam; characterizing the transport behavior of these beams in both 
physical and mathematical models of the human head, and develop- 
ing a treatment planning scheme for NCT; further development of 
the neutron-induced alpha-autoradiography track-etch method for 
measuring macro- and micro-distributions of B-10 uptake in tissues 
and blood; investigations into the B-10 cellular uptake pattern of 
human tumors; and examination of the nature of endothelial cell 
vascular damage in B-10-containing animals undergoing irradiation 
with neutrons. With the successful completion of the above preclin- 
ical tasks we feel we will be in a position to embark in the third 
year on a pilot clinical evaluation. 


19153 (BNL—51994, pp 77-82) NCT program at Nuclear 
Medicine, Inc. Noonan, D.J. (Nuclear Medicine, Inc., Atlan- 
ta, GA). 1986. NTIS, PC A1l0/MF A0Ol. File Number 
DE86014889. (CONF-860155—). 

From Workshop on neutron capture therapy; New York, 
NY, USA (22 Jan 1986). 

The Neutron Capture Therapy program at Nuclear Medi- 
cine, Inc. (NMI) is focused on obtaining Food and Drug Adminis- 
tration (FDA) approval of the treatment for malignant brain 
tumors. To minimize both the time and expense of the approval 
process, research efforts have been strictly focused and Orphan 
Drug sponsorship of the boron compound, Na2Bi2Hi:iSH, has been 
obtained. The significance of Orphan Drug sponsorship and NMI's 
initial meeting with the FDA to discuss preclinical and clinical pro- 
tocols are discussed. 9 references, 2 figures. 


19154 (BNL—51994, pp 83-91) Intermediate-energy neu- 
tron beam for NCT at MURR. Brugger, R.M.; Less, T.J.; 
Passmore, G.G. (Univ. of Missouri, Columbia). 1986. NTIS, 
eae — AOl. File Number DE86014889. (CONF- 

From Workshop on neutron capture therapy; New York, 
NY, USA (22 Jan 1986). 

The University of Missouri Research Reactor (MURR) is 
one of the high-flux reactors in the USA and it can be used to 
produce an intense beam of intermediate-energy neutrons for neu- 
tron capture therapy. Two methods are being evaluated at MURR 
to produce such a beam. The first uses a moderator of AleOs re- 
placing part of the graphite and water on one side of the core of 
the reactor to produce a source of predominantly intermediate- 
energy neutrons. The second method is a filter of 7**U between the 
core and the patient position to pass only intermediate-energy neu- 
trons. The results of these evaluations are presented in this paper 
along with an outline of the other resources at the University of 
Missouri-Columbia that are available to support an NCT program. 
4 references, 7 figures, 1 table. 


19155 (BNL—51994, pp 92-105) Power burst reactor fa- 
cility as an epithermal neutron source for brain cancer ther- 
apy. Wheeler, F.J. (EG & G Idaho, Inc., Idaho Falls). 1986. 
NTIS, PC A10/MF AOl. File Number DE86014889. 
(CONF-860155—). 

From Workshop on neutron capture therapy; New York, 
NY, USA (22 Jan 1986). 


The Power Burst Facility (PBF) reactor is considered for 
modification to provide an intense, clean source of intermediate- 
energy (epithermal) neutrons desirable for clinical studies of neu- 
tron capture therapy (NCT) for malignant tumors. The modifica- 
tions include partial replacement of the reflector, installation of a 
neutron-moderating, shifting region, addition shielding, and penetra- 
tion of the present concrete shield with a collimating and (optional- 
ly) filtering region. The studies have indicated that the reactor, 
after these modifications, will be safely operable at full power (28 
MW) within the acceptable limits of the plant protection systems. 
The neutron beam existing from the collimator port is predicted to 
be of sufficient intensity (~ 107°) neutrons/cm?-s) to provide thera- 
peutic doses in very short irradiation times. The beam would be rel- 
atively free of undesirable fast neutrons, thermal neutrons and 
gamma rays. The calculated neutron energy spectrum and associat- 
ed gamma rays in the beam were provided as input in simulation 
studies that used a computer model of a patient with a brain tumor 
to determine predicted dose rates to the tumor and healthy tissue. 
The results of this conceptual study indicate an intense, clean beam 
of epithermal neutrons for NCT clinical trials is attainable in the 
PBF facility with properly engineered design modifications. 9 refer- 
ences, 11 figures, 3 tables. 


19156 (BNL—51994, pp 106-122) Neutron capture ther- 
apy at Brookhaven National Laboratory. Fairchild, R.G.; 
Slatkin, D.N.; Gabel, D.; Coderre, J.; Glass, J.; Laster, 
B.H.; Borg, D. iC; Elmore, J.J.; Foster, S.; Micca, P; Kalef- 
Ezra, J. 1986. NTIS, PC A10/MF AO1. File Number 
DE86014889. (CONF-860155—). 

From Workshop on neutron capture therapy; New York, 
NY, USA (22 Jan 1986). 

Application of the }°B(n,a)"Li reaction to cancer radiothera- 
py (Neutron Capture therapy, or NCT) has intrigued investigators 
since shortly after the discovery of the neutron. This paper summa- 
rizes data describing recently developed boronated compounds de- 
signed to serve as vehicles for boron transport to tumor. Whole- 
body (mouse) Neutron Capture Radiograms (NCR) of some of the 
most promising compounds are presented; these graphically demon- 
strate selective uptake in tumor, at times varying from hours to 
days post administration. Comparison is made to the ubiquitous dis- 
tribution of inorganic boron compounds used in the first clinical 
trials of NCT. Since some compounds are now available that allow 
physiological targeting of boron to tumor at concentrations ade- 
quate for therapy, the NCR technique can be used to evaluate im- 
portant questions concerning the microdistribution of boron within 
the tumor. The implication of these compounds to NCT is evaluat- 
ed in terms of Therapeutic Gain (TG). The optimization of NCT 
by using band-pass filtered neutron beams is described, again in 
terms of TG, and irradiation times with these less intense beams are 
estimated. 35 references, 12 figures, 4 tables. 


19157 (BNL—51994, pp 123-142) Design of filtered 
epithermal neutron beams for BNC. Greenwood, R.C. (EG 
& G Idaho, Inc., Idaho Falls). 1986. NTIS, PC A10/MF 
A0l. File Number DE86014889. (CONF-860155—). Con- 
tract AC07-76ID01570. 

From Workshop on neutron capture therapy; New York, 
NY, USA (22 Jan 1986). 

The design principles of filters (installed in nuclear reactors) 
to provide epithermal neutron beams suitable for use in }°B Neu- 
tron Capture Therapy (BNCT) are reviewed. The goal of such fil- 
ters is to provide epithermal neutron beams within an energy range 
of 1 keV to 30 keV with fluxes in excess of 5 x 10° neutrons/cm?s, 
and having acceptably low contaminant fast neutron (> 30 keV) 
and gamma components. Filters considered for this application in- 
clude **U, Sc, Fe/Al and AI/S. It is shown that in order to 
achieve a goal epithermal neutron flux of > 5 x 10* neutrons/cm?s, 
such filters must be located in radial beam channels which view es- 
sentially the complete reactor core. Based on considerations of esti- 
mated epithermal fluxes, cost and availability of materials, and 
transmitted neutron energy spectrum, it is suggested that a filter 
consisting of elements of Al, S, Ti and V might prove to be an op- 
timum design for BNCT applications. 13 references, 3 figures, 8 
tables. 





19158 (BNL—51994, pp 143-154) Plan for neutron cap- 
ture therapy studies with a 2.5-MeV proton beam on ’Li. 
Blue, Iw Roberts, W.K.; Bay, J.W.; Chou, S.; Blue, T.E.; 
Gahbauer, R. (Cleveland Clinic, OH). 1986. NTIS, PC 
A10/MF AO1. File Number DE86014889. (CONF-860155— 


k 

From Workshop on neutron capture therapy; New York, 
NY, USA (22 Jan 1986). 

This paper reports the progress towards an evaluation of the 
7Li(p,n)’Be reaction as a source of low energy neutrons for NCT. 
Calculations indicate that a proton beam of 2.5 MeV and a current 
of 20 mA will produce an adequate neutron fluence for BNCT in a 
treatment time of 10 to 20 minutes. The radio-frequency quadrupole 
accelerator (RFQ) appears to be the best choice for meeting the 
beam current specifications in steady-state operation. Present em- 
phasis on RFQ development is for acceleration of heavy ions or for 
hydrogen ions in a pulsed mode at much higher beam current. A 
steady current of 20 mA is feasible and that the cost of the acceler- 
ator would be about $2.5 million. Assuming these estimates to be 
correct, NCT would be possible in the setting of a major medical 
center. The alternative source of neutrons for NCT, a nuclear reac- 
tor, would have many problems if siting were in or near a hospital. 
A preliminary step to acquisition of an RFQ for NCT is the dem- 
onstration of the soundness of the proposal. This can be done using 
an available proton accelerator which the NASA Lewis Research 
Center in Cleveland is considering decommissioning. This accelera- 
tor (Dynamitron) has a steady-state current about a factor of ten 
below that of the RFQ. However, the neutron output scales with 
the proton beam current and the Dynamitron should provide an ex- 
cellent basis for prediction of the RFQ performance in this applica- 
tion of NCT. Specific tasks are described. 


19159 (BNL—51994, pp 155-161) Aspects of implemen- 
tation of NCT. Russell, J.L. Jr. (Nuclear Medicine, Inc., At- 
lanta, GA). 1986. NTIS, PC A10/MF A0Ol1. File Number 
DE86014889. (CONF-860155—). 

From Workshop on neutron capture therapy; New York, 
NY, USA (22 Jan 1986). 

The organizations and systems which will be required to im- 
plement NCT on a practical scale are identified and briefly de- 
scribed. 1 figure. 


19160 (BNL—51994, pp 162-172) Future boronated mol- 
ecules for neutron capture therapy. Soloway, A.H.; Alam, F.; 
Barth, R.F. (Ohio State Univ., Columbus). 1986. NTIS, PC 
A10/MF AO1. File Number DE86014889. (CONF-860155— 


). 

From Workshop on neutron capture therapy; New York, 
NY, USA (22 Jan 1986). 

The ability of several boron compounds to localize in tumor 
cells is examined. A number of first and second generation com- 
pounds which were not synthesized specifically for localization are 
described. Among these are the boron hydrides and boranes. A 
third generation of boron compounds are designed for selective lo- 
calization. These fall into two groups: relatively small organic com- 
pounds and boronated antibodies, both of which are discussed here. 


19161 (BNL—51994, pp 173-177) Distribution of sulfhy- 
dryl boranes in mice and rats. Slatkin, D.N.; Micca, P.L.; 
Laster, B.H.; Fairchild, R.G. 1986. NTIS, PC A10/MF 
A0O1. File Number DE86014889. (CONF-860155—). Con- 
tract AC02-76CHO00016. 

From Workshop on neutron capture therapy; New York, 
NY, USA (22 Jan 1986). 

The results of experiments on the distribution of boranes in 
rat and mice tissues and melanomas are reported. Comparisons are 
made between the behavior of borane monomers and dimers under 
different dose rates and cummulative doses. 


19162 (BNL—51994, pp 178-183) Medical and biological 
requirements for boron neutron capture therapy. Gahbauer, 
R.; Goodman, J.H.; Kanellitsas, C.; Clendenon, N.; Blue, J. 
(Ohio State Univ., Columbus). 1986. NTIS, PC A10/MF 
A01. File Number DE86014889. (CONF-860155—). 

From Workshop on neutron capture therapy; New York, 
NY, USA (22 Jan 1986). 
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In conventional radiation therapy, tumor doses applied to 
most solid tumors are limited by the tolerance of normal tissues. 
The promise of Boron Neutron Capture Therapy lies in its potential 
to deposit high doses of radiation very specifically to tumor tissue. 
Theoretically ratios of tumor to normal tissue doses can be 
achieved significantly higher than conventional radiotherapeutic 
techniques would allow. Effective dose distributions obtainable are 
a complex function of the neutron beam characteristics and the 
macro and micro distributions of boron in tumor and normal tis- 
sues. Effective RBE doses are calculated in tumors and normal 
tissue for thermal, epithermal and 2 keV neutrons. 


19163 (BNL—51994, pp 184-187) Clinical aspects of 
boron neutron capture therapy. Goodman, J.H.; Gahbauer, 
R.; Clendenon, N. (Ohio State Univ. Hospitals, Columbus). 
1986. NTIS, PC A10/MF AO1. File Number DE86014889. 
(CONF- 860155—). 


From Workshop on neutron capture therapy; New York, 
NY, USA (22 Jan 1986). 

Boron neutron capture therapy is potentially useful in treat- 
ing malignant tumors of the central nervous system and is techni- 
cally possible. Additional in vitro and in vivo testing is required to 
determine toxicities, normal tissue tolerances and tissue responses to 
treatment parameters. Adequate tumor uptake of the capture agent 
can be evaluated clinically prior to implementation of a finalized 
treatment protocol. Phase I and Phase II protocol development, 
clinical pharmacokinetic studies and neutron beam development. 


19164 (CONF-850971—1) Design of POSICAM: A high 
resolution multislice whole body positron camera. Mullani, 
N.A.; Wong, W.H.; Hartz, R.K.; Bristow, D.; Gaeta, J.M.; 
Yerian, K.; Adler, S.; Gould, K.L. (Texas Univ., Houston 
(USA). Health Science Center). 1985. Contract FG05- 
84ER60210. 7p. NTIS, PC A02/MF AO1; 1; GPO Dep. File 
Number DE87005023. 

From European nuclear medicine congress; London, UK (3 
Sep 1985). 

A high resolution (6mm), multislice (21) whole body posi- 
tron camera has been designed with innovative detector and septa 
arrangement for 3-D imaging and tracer quantitation. An object of 
interest such as the brain and the heart is optimally imaged by the 
21 simultaneous image planes which have 12 mm resolution aad are 
separated by 5.5 mm to provide adequate sampling in the axial di- 
rection. The detector geometry and the electronics ave flexible 
enough to allow BaF2, BGO, GSO or time of flight BaF. scintilla- 
tors. The mechanical gantry has been designed for clinical applica- 
tions and incorporates several features for patient handling and 
comfort. A large patient opening of 58 cm diameter with a tilt of 
+-30° and rotation of +-20° permit imaging from different posi- 
tions without moving the patient. Multiprocessor computing sys- 
tems and user-friendly software make the POSICAM a powerful 3- 
D imaging device. 7 figs. 


19165 (DOE/ER/60295—2) Investigations into the use 
of radiolabeled monoclonal antibodies for selective cell label- 
ing in whole blood: Progress report, January 1986-December 
1986. Thakur, M.L. (Thomas Jefferson Univ., Philadelphia, 
PA (USA). Hospital). 1987. Contract FG02- 85ER60295. 
26p. NTIS, PC A03/MF AO1; 1; GPO Dep. File Number 
DE87005410. 

Techniques to effectively labeling blood cell specific mono- 
clonal antibodies (MAbs), with In-111 using bifunctional chelating 
agents such as the cyclic or mixed anhydride of diethylenetriamine- 
pentaacetic acid have been developed. Conditions for the optimal 
labeling of blood cells are reported. The specificity (Kd values) of 
In-111 labeled MAbs for the cell specific antigens are reported. In- 
111-MAb labeled canine platelets were used to image vascular 
thrombi. Under the best experimental conditions approximately 
70% of the radiolabeled MAbs get incorporated into isolated blood 
cells. However, only about 35% of the added MAb-associated ra- 
dioactivity would incorporate into the desired type of blood cells in 
whole blood. The chemical nature of the radioactivity that does not 
bind to the cells was investigated. 9 figs., 6 tabs. 
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19166 (GSF-S—1026) Calculation of dose from external 
—— reference human = and Monte 
a Pt. 3. Organ doses in X-ray diagnoses. 
Drexler, G.; Panzer, Ww, Widenmann, L.; Williams, G.; 
Zankl, M. (Gesellschaft fuer Strahlen- und Umweltfors- 
chung m.b.H. Muenchen, Neuherberg (Germany, F.R.)). 
Mar 1984. 67p. NTIS (US Sales Only), PC A04/MF AOl1. 
File Number DE87750877. 

This report gives tables of conversion factors for the calcula- 
tion of organ doses from technical parameters of typical radio- 
graphic techniques. These conversion factors were calculated using 
a male and a female mathematical human phantom and an efficient 
Monte Carlo programme that determines the mean organ doses 
from the energy deposited in each organ. Each diagnostic X-ray ex- 
amination is studied using three X-ray spectra resulting from three 
different high tension values. The conversion factors per unit en- 
trance air dose in free air are given for sixteen organs and for the 
entrance and exit surface skin doses. The tables are actually valid 
only for the given parameters such as phantom dimensions, source- 
to-skin distance, projection and X-ray quality. This, of course, gives 
rise to some uncertainty when dealing with the individual technique 
and patient. The uncertainty in organ dose of adult patients, how- 
ever, should not be very large, if the calculation is based on a simi- 
lar geometry, and before all, on the actually administered entrance 
air dose in the selected high tension range according to the patient 
parameters. With 46 tabs. 


19167 (INIS-BR—570) Proceedings of the 6. Brazilian 
og on Nuclear Medicine. (Sociedade Brasileira de Bio- 

e Medicina Nuclear). 1985. 29p. (In Portuguese). 
(CONE -8508217—). NTIS (US Sales Only), PC A03/MF 
AO01. File Number DE87700918. 

From 6. Brazilian meeting on nuclear medicine; Sao Paulo, 
Brazil (15 Aug 1985). 

Several subjects on nuclear medicine are presented. The use 
of scintiscanning in heart diseases, neoplasms, etc. is emphasized. 
Radioisotope preparation techniques and labelling of compounds 
used in radioassays are described. (M.A.C.). 


19168 (INIS-BR—570, pp 1) Meaning of the /sup 99/ 
sup(m)Tc - pyrophosphate capture after reperfusion in acute 
myocardial infarction. Soares Junior, J.; Meneguetti, J.C.; 
Arie, S.; Checchi, H.; Silvia, L.A.; Bellotti, G.; Ramirez, 
J.A.F.; Hironaka, F.H:; Pileggi, F; Camargo, BE. (Sao 
Paulo Univ., Brazil. Faculdade de Medicina). e685. (In Por- 
tuguese). NTIS (US Sales Only), PC A03/MF AOl1. File 
Number DE87700918. (CONF-8508217—). 

From 6. Brazilian meeting on nuclear medicine; Sao Paulo, 
Brazil (15 Aug 1985). 


(INIS-BR—570, pp 2) Radioisotopic angiocardiog- 
diagnosis 


raphy in the differential of mediastinum. Soares 
Junior, J.; Souto, F.J.P.; Meneguetti, J.C.; Cukier, A.; Hir- 
onaka, F.H.; Pileggi, F.; Camargo, E.E. (Sao Paulo Univ., 
Brazil. Faculdade de Medicina). 1985. (in Portuguese). 
NTIS (US Sales Only), PC A03/MF A0Ol1. File Number 
DE87700918. (CONF-8508217—). 

From 6. Brazilian meeting on nuclear medicine; Sao Paulo, 
Brazil (15 Aug 1985). 


19170 (INIS-BR—570, pp 3) Radioisotopic angiocardiog- 
raphy by the synchronized first pass methodology to the eval- 
uation of ventricular function. Santana, J.A.M.; Paixao, J.R.; 
Oliveira, J.C.S. de; Oliveira, L.S. de; Silvia, HB. (Sergipe 
Univ., Aracaju, Brazil. Dept. de Fisiolo - e Medicina ho 
terna). 1985. (In Portuguese). NTIS (US Sales Only), PC 
A03/MF AOl. File Number DE87700918. (CONF- 
8508217—). 

From 6. Brazilian meeting on nuclear medicine; Sao Paulo, 
Brazil (15 Aug 1985). 


19171 eee ns 4) Radioisotopic angicardio- 
ad by the synchronized first pass methodology in coro- 

ischemic iopathy am. Santana, J.A.M.; 
Paixao, J.R.; Oliveira, J.C.S. de; Oliveira, L.S. de; Silvia, 
H.B. (Sergipe Univ., Aracaju, Brazil. Dept. de Fisiologi 
Medicina Interna). 1985. (In Portuguese). NTIS (US i. 
Only), PC A03/MF AOl. File Number DE87700918. 
(CONF-8508217—). 

From 6. Brazilian meeting on nuclear medicine; Sao Paulo, 
Brazil (15 Aug 1985). 


19172 (INIS-BR—570, pp 5) Scintigraphic standards of 
endomyocardiofibrosis. Giorgi, M.C.P.; Soares Junior, J.; 
Hironaka, F.H.; Duarte, D.; Meneguetti, J.C.; Barreto, 
A.C.P.; Pileggi, F; Camargo, BE. (Sao Paulo Univ. .» Brazil. 
Faculdade de Medicina). 1985. (in Portuguese). NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE87700918. 
(CONF-8508217—). 


From 6. Brazilian meeting on nuclear medicine; Sao Paulo, 
Brazil (15 Aug 1985). 


19173 eee pp 6) Myocardic perfusion with 
thallium-201 in symptomatic patients with slow flow to cine- 
cororarigraphy. Souto, F.J.P.; Hironaka, F.H.; Mene 

J.C. (Sao Paulo Univ., Brazil. Faculdade de Medicina). 
1985. (In Portuguese). NTIS (US Sales Only), PC A03/MF 
A01. File Number DE87700918. (CONF-8508217—). 

From 6. Brazilian meeting on nuclear medicine; Sao Paulo, 
Brazil (15 Aug 1985). 


19174 (INIS-BR—570, pp 7) Importance of myocardic 
scintigraphy with thallium-201 associate to dipyridamol in pa- 
tients evaluation with serious coronary disease and congestive 
cardiac insufficiency. Hironaka, F.H.; Soares Junior, J.; 
Meneguetti, J.C.; Oliveira, S.F. de; Ramirez, J.A.F.; Arie, 
S.; Bellotti, G.; Pileggi, F.; Camargo, E.E. (Sao Paulo 
Univ., Brazil. Faculdade de Medicina). 1985. (In Portu- 
guese). NTIS (US Sales Only), PC A03/MF AO0Ol1. File 
Number DE87700918. (CONF-8508217—). 

From 6. Brazilian meeting on nuclear medicine; Sao Paulo, 
Brazil (15 Aug 1985). 


19175 (INIS-BR—570, pp 8) False image of horse-shoe 
kidney to renal scintiscanning. Maliska, C.; Oliveira, E.V. 
de; Penas, M.E.; Fonseca, L.M.B. da; Goncalves, M.R.B.; 
Pinho, A.M.F. de; Pinto, J.C.M. (Rio de Janeiro Univ. 
Brazil). 1985. (in Portuguese). NTIS (US Sales Only), PC 
Poonnd oo File Number DE87700918. (CONF- 
8508217—). 


From 6. Brazilian meeting on nuclear medicine; Sao Paulo, 
Brazil (15 Aug 1985). 


19176 ee pp 9) /sup 99/ sup(m)Tc - gluco- 
heptonate scintiscanning in malign pulmonary Mu- 
linari, M.P.; Buchpiegel, C.A.; Meneguetti, J.C. (Sao Paulo 
Univ., Brazil. Faculdade de ” Medicina). 1985. (in Portu- 

guese). NTIS (US Sales Only), PC A03/MF AOl1. File 
Number DE87700918. (CONF-8508217—). 

From 6. Brazilian meeting on nuclear medicine; Sao Paulo, 

Brazil (15 Aug 1985). 


19177 (INIS-BR—570, pp 10) Research of gastro esopha- 
gic reflux. Lima, M.R.S.; Sucupira, M.S.; Schmitz, L.G.; 
Cruz, F.M.B. (Hospital de Base do Distrito Federal, Brazil). 
1985. (In Portuguese). NTIS (US Sales Only), PC A03/MF 
AO01. File Number DE87700918. (CONF-8508217—). 

From 6. Brazilian meeting on nuclear medicine; Sao Paulo, 
Brazil (15 Aug 1985). 





(INIS-BR—570, pp 11) Research of gastro esopha- 
reflux by scintigraphic methodology in patients with 
esophagitis of reflux. Sucu an : ioe S.P. de. (Hospi- 
tal de Base do Distrito Federal, Brazil). 1985. (in Portu- 
o- NTIS (US Sales Only), PC A03/MF AOl1. File 

ber DE87700918. (CONF-8508217—). 
From 6. Brazilian meeting on nuclear medicine; Sao Paulo, 

Brazil (15 Aug 1985). 


19179 ey pene pp 12) Importance of hepatic 
supradiaphragmatic mass Maliska, 


scintiscanning in diagnosis. 
C.; Penas, M.E.; Barros, D.S.; Marinho, J.G.A.; Pele; 
P.M; Pinto, J. CM. (Hospital ‘Central do Exercito, Rio de 
Janeiro, Brazil. Servico de Medicina Nuclear; Rio de Janei- 
ro Univ., Brazil. Hospital Universitario). 1985. (In Portu- 
guese). NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE87700918. (CONF-8508217—). 

From 6. Brazilian meeting on nuclear medicine; Sao Paulo, 
Brazil (15 Aug 1985). 


19180 (INIS-BR—570, pp 13) Gastric emptying of solids 
in progressive systemic sclerosis. Troncon, L.E.A.; Oliveira, 
R.B. de; Dantas, R.O.; Silva, O.C.; Rezende Filho, J.; Iasigi, 
N. (Sao Paulo Univ., Ribeirao Preto, Brazil. Faculdade de 
Medicina). 1985. (In Portuguese). NTIS (US Sales Only), 
PC A03/MF AOl. File Number DE87700918. (CONF- 
8508217—). 

From 6. Brazilian meeting on nuclear medicine; Sao Paulo, 
Brazil (15 Aug 1985). 


19181 (INIS-BR—570, pp 14) Gamma scintiscanning 
study of gall bladder motility in cronic 
results. Troncon, L.E.A.; Rezende Filho, J.; Iasigi, N. (Sao 
Paulo Univ., Ribeirao Preto, Brazil. Faculdade de Medi- 
cina). 1985. (In Portuguese). NTIS (US Sales Only), PC 
A03/MF A0Ol. File Number DE87700918. (CONF- 
8508217—). 

From 6. Brazilian meeting on nuclear medicine; Sao Paulo, 
Brazil (15 Aug 1985). 


19182 (INIS-BR—570, pp 15) Gravity force and esopha- 
systemii 


gic transit in progressive ic sclerosis. A scintis- 
— study. Oliveira, R.B. de; Rezende Filho, J.; Iasigi, 
N. (Sao Paulo Univ., Ribeirao Preto, Brazil. Faculdade de 
Medicina). 1985. (in Portuguese). NTIS (US Sales Only), 
PC A03/MF AOI. File Number DE87700918. (CONF- 
8508217—). 
From 6. Brazilian meeting on nuclear medicine; Sao Paulo, 
Brazil (15 Aug 1985). 


19183 (INIS-BR—570, pp 16) High prevalence of abol- 
ished response of thyroid stim hormone (TSH) to thyr- 
otropin-releasing hormone (TRH) in porters of big atoxic 
multinodular goiter in Botucatu-SP region (Brazil). Kity, Y. 
(UNESP, Botucatu, Brazil. Faculdade de Medicina). 1985. 
(In Portuguese). NTIS (US Sales Only), PC A03/MF AO1. 
File Number DE87700918. (CONF-8508217—). 

From 6. Brazilian meeting on nuclear medicine; Sao Paulo, 
Brazil (15 Aug 1985). 


19184 (JINR—R-19-85-821) Metabolic approach to the 
cancer therapy. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1985. 6p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE87701196. 

Submitted to the journal Neoplasma. 

Further possible ways of malignant tumour radiotherapy im- 
provement are considered. An opinion is expressed that the only 
perspective way is a development of the methods of tumour specif- 
ic sensibilization to damaging treatments based on metabolic pecu- 
liarities of tumour cells. Anaerobic glycolysis typical of malignant 
cells is suggested as a factor increasing their sensitivity to various 
damaging agents, as well as independent antitumour means. 15 refs. 
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19185 (KURRI-TR—260, pp 221-232) /sup 11/B, /sup 
13/C-NMR study of the complex formation of phenylboron- 
ate with catechol and L-dopa. Yoshino, Kazuo; Oguchi, Sato- 
shi; Shimakata, Yuji; Mori, Yoshihiro; Okamoto, Makoto; 
Kotaka, Masahiro; Kakihana, Hidetake. (Shinshu Univ., 
Matsumoto, Nagano, ge Faculty of Science). Jan 1985. 
NTIS (US Sales Only), PC Al2/MF A0O1. File Number 
DE87780013. 

In Selective thermal neutron capture treatment of malignant 
melanoma using its specific metabolic activity. 

In the solution of phenylboronic acid and either catechol or 
L-dopa at various pH, the equilibrium between phenylboronate 
anion and catechol or L-dopa to form the anionic complex has been 
demonstrated by the existence of /sup 11/B-NMR signals for the 
complex and either phenylboronate anion or phenylboronic acid. 
By the pH dependence of the /sup 11/B-NMR chemical shift of 
phenylboronate-phenylboronic acid solution, the ionization constant 
of phenylboronic acid (pK/sub a/) has been estimated as 8.90. By 
the /sup 11/B-NMR spectra at pH below 7, the complex formation 
constant, log K, has been obtained as 4.5 for catechol, and as 4.6 
for L-dopa. The /sup 13/C-NMR spectra have also demonstrated 
the complex formations, but in the pH 8 and 9 solution of phenyl- 
boronic acid and L-dopa, the /sup 13/C-NMR signal of carbonyl 
carbon of L-dopa disappeared. 


19186 Evaluation of I-123 and In-111 labeled anti-platelet 
monoclonal antibody for the scin localization of in 
vivo thrombi. Srivastava, S.C.; Meinken, G.E.; Oster, Z.H.; 
Som, P.; Coller, B.; Atkins, H.L.; Scudder, L.E.; Mausner, 
L.F.; Yamamoto, K.; Brill, A.B. (Brookhaven National 
Lab., Upton, NY). Journal of Nuclear Medicine; 25: No. 5, 
65(1984). (CONF-840619—). 

From 31. annual meeting of the Society of Nuclear Medi- 
cine; Los Angeles, CA, USA (5 Jun 1984). 

Development of a method to selectively label platelets in 
whole blood in vitro or in vivo is a highly desirable goal. The au- 
thors have investigated the labeling with I-123, I-131, and In-111 of 
an IgG/sub 1/ monoclonal antibody, 7E3 (MAb) that specifically 
inhibits the interaction of dog platelets with fibrinogen-coated beads 
and blocks ADP-induced aggregation of dog platelets. The MAb, 
typically 100 pg, was radioiodinated using the chloramine T 
method. Following a G-25 or P-6 column purification, labeling 
yields of ~70% were achieved (2 I/MAb). The MAb-DTPA con- 
jugate was labeled with In-111 in >80% yields with a specific ac- 
tivity of 10-30 pCi/pg (~0.1 In/MAb). Retention of inhibiting ac- 
tivity in the fibrinogen-coated bead assay was excellent for both I- 
123 and In-111 labeled 7E3. In dogs, the blood pool activity persist- 
ed for up to 24 hr and some urinary excretion (In-111) and deiodin- 
ation (1-123) were observed in vivo. When In-111-MAb was incu- 
bated with whole blood (0.13 g/ml) and the mixture then clotted 
with thrombin (jp/ml), 68% of the radioactivity remained with the 
clot despite repeated washing. Preliminary in vivo data in dogs sug- 
gest that the label becomes localized at the site of vascular injury 
and/or thrombus formation. The authors conclude that radiolabeled 
monoclonal anti-platelet antibodies may show promise for imaging 
vascular lesions and thrombi. 


19187 Measurement in vivo of dopamine receptor density 
I; Effect of endogenous dopamine on spiroperidol binding. De 
Jesus, O.T.; Van Moffaert, G.J.C.; Friedman, A.M.; Diner- 
stein, R.J. (The Univ. of Chicago, Chicago, IL 60637). Jour- 
nal of Nuclear Medicine; 25: No. 5, 73(1984). (CONF- 
840619—). 

From 31. annual meeting of the Society of Nuclear Medi- 
cine; Los Angeles, CA, USA (5 Jun 1984). 

Non-invasive localization of brain dopamine (DA) receptors 
has been achieved by us and others using gamma emitting deriva- 
tives of the DA antagonist spiroperidol (SP). To accurately charac- 
terize this localization, the authors have previously described an 
equilibrium binding model involving SP and DA for a single DA 
receptor. It is the purpose of this study to establish experimentally 
the significance of endogenous DA on the ability of SP to bind a 
group of DA receptors. Several mice were administered different 
doses of SP. To one group of mice L-dopa was given with periph- 
eral decarboxylase inhibitor, RO-4-4602, in order to elevate brain 
DA levels while a separate group served as control. /sup 3/H-SP 
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binding and DA levels were measured in each brain sample. The 
results reflect a significant competition between DA and SP for 
caudate DA binding sites. 


19188 A comparison of [/sup 18/F]spiroperidol, [/sup 
18/F]benperidol and [/sup 18/F] haloperidol kinetics in 
baboon brain. Arnett, C.D.; Shiue, C.Y.; Wolf, A.P.; 
Fowler, J.S.; Logan, J. (Brookhaven National Lab., Upton, 
NY). Journal of Nuclear Medicine; 25: No. 5, 63(1984). 
(CONF-840619—). 

From 31. annual meeting of the Society of Nuclear Medi- 
cine; Los Angeles, CA, USA (5 Jun 1984). 

Neuroleptic receptor ligands, sviroperidol, benperidol and 
haloperidol were labeled with fluorme-18 by a nucleophilic aromat- 
ic substitution reaction of p-nitrobenzo-nitrile with /sup 18/F/sup 
-/ to produce p-[/sup 18/F]fluorobenzonitrile which was converted 
to p-[/sup 18/F]fluoro-y-chlorobutyrophenone and then alkylated 
with the appropriate amine to give [/sup 18/F]spiroperidol ({/sup 
18/F]SP), [/sup 18/F]benperidol ({/sup 18/F]BEN), or [/sup 18/ 
FJhaloperidol ({/sup 18/F]HAL). Specific activity ranged from 3 to 
6 Ci/pmol. Anesthetized baboons were injected with 6-17 mCi of 
[/sup 18/F]-labeled tracer. Kinetic curves (striatum and cerebellum) 
were obtained from PETT scans up to 4 hr with each drug; [/sup 
18/F]SP was studied to 8 hr. [/sup 18/F]SP and [/sup 18/FJBEN 
exhibited similar kinetics in striatum, with radioactivity concentra- 
tion plateauing by 30 min after injection and remaining constant for 
the remainder of the study. These two compounds cleared rapidly 
from the cerebellum. [/sup 18/FJHAL showed a much different ki- 
netic pattern in the striatum. Although it reached a higher striatal 
concentration (~0.07% per ml vs. ~ 0.02% per ml for [/sup 18/ 
FJSP or [/sup 18/F]BEN), a peak occurred at 30 min after injec- 
tion, followed by a decline almost as rapid as that in the cerebel- 
lum. Plasma analyses for [/sup 18/F]SP showed > 90% unchanged 
drug up to 5 min and ~ 30% metabolites at 20 min after injection. 
Pretreatment with (+)-butaclamol abolished the selective distribu- 
tion of [/sup 18/F]SP to the striatum in the four animals studied. 
Both [/sup 18/F]SP and [/sup 18/F]BEN may be suitable for 
PETT studies of neuroleptic receptors, but the in vivo kinetics of 
these compounds are markedly different from their in vitro recep- 
tor binding kinetics. 


19189 Measurement in vivo of dopamine receptor density 
II: Effect of d-amphetamine on spiroperidol binding. Fried- 
man, A.M.; De Jesus, O.T.; Woolverton, W.; Dinerstein, 
R.J. (The Univ. of Chicago, Chicago, IL 60637). Journal of 
Nuclear Medicine; 25: No. 5, 73(1984). (CONF-840619—). 

From 31. annual meeting of the Society of Nuclear Medi- 
cine; Los Angeles, CA, USA (5 Jun 1984). 

In the authors continuing studies to measure dopamine (DA) 
receptors in vivo using the DA antagonist bromospiroperidol 
(BrSP) and positron emission tomography (PET). The authors have 
examined the effect of d-amphetamine (d-AMP) on BrSP distribu- 
tion in primate brain. Using the University of Chicago PETT VI 
scanner, /sup 76/Br-BrSP was found to localize in the caudate and 
putamen of anesthetized rhesus monkeys. The maximum level of 
this drug in these regions was reached at 100 minutes post-injection 
and remained constant for the next 200 minutes. Levels in the cere- 
bellum, on the other hand, decline steadily after an hour post-injec- 
tion. This is consistent with the presence of high level of DA re- 
ceptors in the basal ganglia and low levels in the cerebellum. Pre- 
liminary studies showed that the administration of d-AMP (0.5 mg/ 
kg i.v.) resulted in a small but statistically significant decrease in 
caudate /sup 76/Br-BrSP levels. Since d-AMP is known to release 
DA in the caudate, these findings are consistent with the competi- 
tion of released DA for BrSP binding at caudate DA binding sites. 
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5507 Microbiology 
REFER ALSO TO CITATION(S) 17965, 18731, 19142 
5509 Pathology 


REFER ALSO TO CITATION(S) 18731 


19190 (CONF-8610236—1) Eradication of mouse hepati- 
tis virus from a breeding and a research colony. Bingham, 
G.A. (Oak Ridge National Lab., TN (USA)). 71986. Con- 
tract AC05-840R21400. 16p. NTIS, PC A02/MF AOl; 1; 
GPO Dep. File Number DE87004254. 

From American Association for Laboratory Animal Science 
conference; Chicago, IL, USA (5 Oct 1986). 

This is a retrospective study of the eradication of mouse 
hepatitis virus (MHV) from two mouse colonies. A breeding 
colony of SENCAR mice was maintaied in a modified barrier facil- 
ity. Serum from these mice tested positive for antibodies to MHV 
and Sendai virus. The colony was reduced to a minimum number, 
the breeders were separated and all young killed. All newborns 
were killed for three weeks. The breeders were remated three 
weeks after separation. Serum from weaned mice were free of anti- 
bodies to MHV and Sendai virus. A research colony was coven- 
tionally operated. All mice were removed from two rooms, the 
rooms disinfected and repopulated with mice free of MHV. The 
fourth room could not be emptied as it was necessary to enter mice 
weekly. Filter caps were placed on all cages and workers were re- 
quired to wear rubber gloves and dip hands in an alcohol-iodine so- 
lution between cages. Sentinel mice (athymic and euthymic) were 
introduced six weeks after these procedures were instituted and at 
later dates. When cages were changed twice weekly, the sentinel 
mice were placed into dirty cages. Six weeks after introduction 
four euthymic sentinel mice were removed. Their serum tested neg- 
ative for antibodies to MHV. Additionally twenty-three euthymic 
sentinels removed on five occasions during the next 12 months all 
gave negative results when tested for antibodies to MHV. 11 refs., 
1 fig., 3 tabs. 


5520 Public Health 


REFER ALSO TO CITATION(S) 19044, 19051, 19052, 19233 


19191 (PB—87-124053/XAB) Public interest groups di- 
rectory. (Environmental Protection Agency, Seattle, WA 
(USA)). 1986. 28p. (EPA—910/9-86/145). NTIS, PC A03/ 
MF Aol. 

This directory includes a listing of organizations active in 
concerns related to the environment. 


5530 Agriculture And Food Technology 


REFER ALSO TO CITATION(S) 19033 


19192 (SLU-ESO—42) Influence of land improvement on 
soil oxidation. Kowalik, P.J. (Swedish Univ. of Agricultural 
Sciences, Uppsala. Energy Forestry Project). 1985. 147p. 
NTIS (US Sales Only), PC AO7/MF A0Ol. File Number 
DE87751076. 

The paper presents the theoretical analysis of influence of 
the land reclamation on soil oxidation. Examination was carried out 
on dependencies existing among soil moisture content, respiratory 
activity of the soil, absolute soil porosity, gas-filled soil porosity, 
coeffficient of oxygen diffusion in soil air and soil liquid, oxygen 
concentration in soil air and in soil water, oxygen diffusion flux, 
oxygen diffusion rate and the depth of zone of aeration in soil pro- 
file. Some remarks about the influence of soil oxidation on root 
growth and morphology of soil profile were presented too. Results 
of own empirical investigations and similar data from literature 
verify theoretical ideas pointed out in the paper. The methods and 
results of own measurements of ODR (oxygen diffusion rate) has 
been presented in detail. The research explains the relationship be- 
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tween soil moisture content and soil oxidation. As a result of the 
analysis there have been proposed such methods of land improve- 
ment that the water and oxygen demands of plant roots and micro- 
organisms would be satisfying. The paper proposes a new method 
of account of the so-called anaerobic soil moisture content. This 
moisture should be the highest for irrigation practice and more or 
less lowest for drainage of soil water. Soil moisture a little lower 
than anarobic soil water content is enough for warranting the suffi- 
cient soil aeration during drainage and irrigation activity. With 82 
refs. 


56 BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


5601 Radiation Effects 


REFER ALSO TO CITATION(S) 19131, 19165, 19204 


19193 (CONF-8610231—1) Cancer prevention: Applica- 
tion of chemicals in treatment therapy to reduce risk in sec- 
ondary tumor induction. Grdina, D.J. (Argonne National 
Lab., IL (USA)). 1986. Contract W-31109-ENG-38. 11p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87004861. 

From Conference on opportunities in the oncology market- 
place; Chicago, IL, USA (14 Oct 1986). 

We have investigated WR2721 and similar aminothiol com- 
pounds to determine their role in modulating the mutagenic and 
carcinogenic action of radiation and selected chemotherapeutic 
agents. We have found that 2-[(aminopropyl)amino] ethanethiol 
(WR1065), a free-thiol of WR2721, effectively protected against the 
mutagenic effects of radiation at the HGPRT locus in V79 cells 
even if administered up to 3 h following irradiation, a reduction in 
mutation frequencies of about 0.55. Under the conditions tested, the 
radioprotector protected against cell killing only if it was present 
during irradiation. In contrast, protection against mutagenesis oc- 
curred regardless of whether the protector was present during or 
following irradiation. These preliminary studies were expanded to 
determine the effects of WR1065 on cis-diamminedichloroplatinum- 
(cis-DDP) and bleomycin-induced cytotoxicity and mutagenicity 
even when administered following chemotherapy treatment. Thus, 
the V79 cell system used was found to be extremely effective in 
monitoring, in a rapid and cost-effective manner, the antimutagenic 
effects of radioprotectors on radiation and chemotherapy agents. 
Cell transformation was assayed using C3H 10T1/2 cells. The pres- 
ence of a radioprotector significantly reduced the formation of radi- 
ation-induced transformed cells. Neonatal rats were also used to 
assess the induction of preneoplastic-lesions. 6 figs., 1 tab. 


19194 (ESA-TT—68) Effects of x irradiation on Bacillus 
Subtilis spores in a dry and wet system. Woizenko, E. (Euro- 
pean Space Agency, 75 - Paris (France)). Apr 1986. 78p. 
(DFVLR-FB—85-44; ETN—87-98819). NTIS, PC A05/MF 
AO01; original German version available from DFVLR, Co- 
logne, West Germany DM 29. 

Bacillus subtilis spores were irradiated to study the influence 
of intracellular water and to explain the modulating role of water in 
the development of biological radiation damage. The effects of 
repair deficiency in mutants regarding sensitivity to radiation in dry 
and wet systems were studied to explain the damage process in cor- 
relation with cell water content. The experiments were verified in 
multiplication rate and lag phase curves. Wild and mutant species 
are more sensitive to ionizing radiation in a dry medium than in a 
wet medium. The water content used as a radiation protective sub- 
stance reduces inactivation. Rec+ species (wild species) is more 
sensitive to ionizing radiation under extremely dry conditions and 
in a vacuum than Rec- species (mutants) due to a reduced repair 
ability. Recspecies deficient in the Rec A gene develop other repair 
processes to compensate for damage. The results show the variety 
of the cell repair processes. 


56 BIOMEDICAL SCIENCES, APPLIED STUDIES 
5601 Radiation Effects 


19195 (INIS-BR—570, pp 17) Standardization of /sup 
125/1 detection technic in thyroid of habitual exposed work- 
ers to this radioisotope. Ribela, M.T.C.P.; Rangel, E.P.; Bar- 
tolini, P. (Instituto de Pesquisas Energeticas e Nucleares, 
Sao Paulo, Brazil). 1985. (In Portuguese). NTIS (US Sales 
Only), PC A03/MF AOl. File Number DE87700918. 
(CONF-8508217—). 

From 6. Brazilian meeting on nuclear medicine; Sao Paulo, 
Brazil (15 Aug 1985). 


19196 (JINR—R-19-85-826) Combined effect of irradia- 
tion and glucose on malignant cells: sensibilization, 

or additivity. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1985. 8p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE87701197. 

Submitted to the journal Neoplasma. 

Ehrlich ascites tumour (EAT) cells were treated by the glu- 
cose load in anoxic conditions (for 15 or 60 minutes) and/or 
gamma-radiation (20 Gy). The efficiency of the treatment was 
judged from the carcinogenic activity of EAT cell inoculumes. The 
results of experiments support the assumption that markedly in- 
creased efficiency of combined treatment of EAT cells by glucose 
load in anoxia and by irradiation is due to additive effect of both 
agents. Hyperglycemia is shown to be perspective anti-tumour 
agent. It can be used in combination with radiation in order to de- 
stroy anoxic compartment of tumour tissue or in combination with 
hypoxia - as independent anti-tumour drug. 9 refs.; 6 tabs.; 1 tab. 


19197 (JINR—R-19-85-827) Role of pH in lethal effect 
of glucose load malignant cells. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems). 1985. 
10p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE87701198. 

Submitted to the journal Naoplasma. 

The lethal effect of various pH values on Erlich ascites 
tumour (EAT) cells has been investigated. Different pH values 
were obtained by means of both glucose load and phosphate buff- 
ers. The effect has been investigated by observing cell death in 
vitro, determining cancerogenity of EAT cells and determining 
their radiosensitivity. The results of all methods enabled us to con- 
clude that the same values of pH lead to the same effect on EAT 
cells independently of the way by which the given pH value was 
reached. The lethal effect markedly increased when the value of 
pH was lower than 5.6. It is concluded that the basis of the mecha- 
nism of glucose load lethal effect is their “self-acidisation”. The 
measurement of pH in tumours is proposed as a basic test for deter- 
mining the suitability of the use of hyperglycemia in clinics and for 
comparison of the efficiency of various modes of treatment. 13 refs. 


19198 (LA-UR—86-4327) Development of the Los 
Alamos National Laboratory Plutonium Facility decontamina- 
tion room. Mosso, J.S.; Smith, F.E; Owen, M.J.; 
Treadaway, W.A. (Los Alamos National Lab., NM (USA)). 
1987. Contract W-7405-ENG-36. 4p. (CONF-870467—2). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE87003750. 

From International Association of Quality Circles annual 
conference; New Orleans, LA, USA (6 Apr 1987). 

For several years the Health Protection Group attempted to 
remedy the problem of a facility to adequately handle personnel 
plutonium contamination incidents. Through the efforts of our 
Quality Circle a presentation was made to management, which im- 
mediately appropriated space and funds for the construction of a 
complete decontamination facility. 9 refs. 


19199 (NITEFA-P-K—0646) Quantum-genetic theory of 
the nature of malignant tumors. (Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomiches- 
kikh Issledovanij po Atomnoj Nauke i Tekhnike, Moscow 
(USSR)). 1984. 63p. (In Russian). NTIS (US Sales Only), 
PC A04/MF AO1. File Number DE87701227. 

It is shown, that all interactions, which can cause a transfor- 
mation in genetic code of a cell, from energy viewpoint should pos- 
sess quantum energy from 4 to 10 eV, i.e. they should be referred 
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to radiations of UV range. All the reasons known presently, which 
cause initial carcinomas, are accompanied by UV radiation in the 
range. The mechanism of UV radiation interaction with living cells, 
mechanism of genetic code transformation and mechanism of ap- 
pearance and development of initial and secondary carcinomas are 
considered. 114 refs.; 7 figs.; 2 tabs. 


19200 (NIRS-M—S55, pp 69-78) Whole-body retention of 
/sup 137/Cs emitted in the environment. Uchiyama, Masa- 
fumi. (National Inst. of Radiological Sciences, Chiba, 
Japan). 1985. (In Japanese). NTIS (US Sales Only), PC 
All/MF AO0Ol. File Number DE87780084. (CONF- 
8312144—). 

From 11. NIRS environmental seminar on radiation expo- 
sures and its control in the intake of radioactive materials; Chiba, 
Japan (8 Dec 1983). 

Two methods of estimating environmental doses of /sup 
137/Cs, which are absorbed by the whole Japanese population for a 
long period of time, are presented. One method (method I) is based 
on measurement data on whole-body retention of /sup 137/Cs in 
adult male populations aged 20 - 49 yr (population A); and another 
method (method II) is based on measurement of uptake values and 
metabolic models of /sup 137/Cs. The sum of environmental doses 
from 1964 to 1974 using method I was 6.1 x 10/sup 5/ man-rad. 
Furthermore, dose commitments from 1964 to 2000 were estimated 
to be 8.15 x 10/sup 5/ man-rad when the uptake tendency in the 
population A from 1968 to 1974 continues up to 2000 (Case I), and 
1.2 x 10/sup 6/ man-rad when environmental doses from 1970 to 
1974 are not changed up to 2000 (Case II). The measured uptake 
dose of /sup 137/Cs in the population A was approximately 1.4 
times higher than the estimated dose when compared among the 
same age group. The sum of environmental doses from 1964 to 
1974 using method II was 3.3 x 10/sup 5/ man-rad, and dose com- 
mitments from 1964 to 2000 was 5.2 x 10/sup 5/ man-rad in Case I 
and 7.4 x 10/sup 5/ man-rad in Case II. The environmental dose 
commitment of /sup 137/Cs from 1964 to 2000 was thus estimated 
to be approximately 1.2 x 10/sup 6/ man-rad, corresponding to ap- 
proximately 60 % of annual environmental doses of naturally oc- 
curring /sup 40/K in the body. (Namekawa, K.). 


19201 (NIRS-M—S55, pp 59-67) Whole-body retention of 
/sup 60/Co emitted in the environment. Nishimura, Yoshi- 
kazu. (National Inst. of Radiological Sciences, Chiba, 
Japan). 1985. (In Japanese). NTIS (US Sales Only), PC 
All/MF AOl. File Number DE87780084. (CONF- 
8312144—). 


From 11. NIRS environmental seminar on radiation expo- 
sures and its control in the intake of radioactive materials; Chiba, 
Japan (8 Dec 1983). 

In order to calculate whole-body retention of radioactive Co 
incorporated into man through food chain, the in vivo fate of Co 
was examined using rats. When /sup 60/CoCI/sub 2/ (Co A) and / 
sup 58/Co-cyanocobalamin (Co B) were compared in terms of in 
vivo metabolism, biological half life of Co A, irrespective of age, 
was approximately 10 days, and that of Co B was 25 days. Eighty 
percent of Co A was excreted into the urine, and 9% into the feces; 
whereas, 5% of Co B was excreted into the urine, and 14% into the 
feces. According to the organs, relative concentration rate of Co A 
was 2 - 3% in the lungs and kidneys. The uptake of Co B into the 
kidneys was approximately 10 times higher than that into the liver. 
The fetal uptake of Co A was independent of gestation periods. 
However, much more dose of Co B was incorporated into the pla- 
centa when administered at more progressed gestation period. 
Much dose of Co B was incorporated into the sucklings through 
breast milk. A study on incorporation of Co A using a food model 
showed that cyanocobalamin analogues are synthesized from Co A. 
Because the absorption rate of Co A was dependent on the age in 
the experiment with rats, the digestive absorption rate in infants 
was estimated to be 10 times higher than that in adults. Effective 
dose commitment of Co B was 230 mrem, which was more than 20 
times higher than that of Co A (10 mrem). When metabolic param- 
eters of Co B were applied to infants, effective dose commitment 
was approximately 70 times higher than that in ICRP standard pop- 
ulations. (Namekawa, K.). 
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19202 (NIRS-M—S55, pp 15-31) Reference Japanese 
Man. Tanaka, Giichiro. (National Inst. of Radiological Sci- 
ences, Chiba, Japan). 1985. (In Japanese). NTIS (US Sales 
Only), PC All/MF AOl. File Number DE87780084. 
(CONF-8312144—). 

From 11. NIRS environmental seminar on radiation expo- 
sures and its control in the intake of radioactive materials; Chiba, 
Japan : Dec 1983). 

To make real and accurate dose assessment method so far, it 
is necessitated to provide "Reference Japanese Man” based on ano- 
tomical, physiological and biochemical data of Japanese people in- 
stead of the Reference Man presented in ICRP Publications 23 and 
30. This review describes present status of researched for the pur- 
pose of establishing of Reference Japanese Man. The Reference 
Japanese Man is defined as a male or female adult who lives in 
Japan with a Japanese life-style and food custom. His stature and 
body weight, and the other data was decided as mean values of 
male or female people of Japan. As for food custom, Japanese 
people take significantly smaller amount of meat and milk products 
than Western people, while larger intake amount of cereals and 
marine products such as fish or seaweeds. Weight of organs is a 
principal factor for internal dose assessment and mean values for 
living Japanese adult has been investigated and the value employ- 
able for dose assessment for organs and tissues are shown. To 
employ these values of Reference Japanese Man, it should be taken 
into account of age. Metabolic parameters should also be consid- 
ered. Iodine metabolism in Japanese is quite different from that of 
Western people. The above-mentioned data are now tentatively em- 
ploying in modification of table of MIRD method and others. 
(Takagi, S.). 


19203 (NIRS-M—55) Proceedings of the 11th NIRS en- 
vironmental seminar on radiation exposures and its control in 
the intake of radioactive materials. Ichikawa, Ryushi; Inaba, 
Jiro; Tanaka, Akira (eds.). (National Inst. of Radiological 
Sciences, Chiba (Japan)). 1985. 245p. (In Japanese). (CONF- 
8312144—). NTIS (US Sales Only), PC All/MF A0O1. File 
Number DE87780084. 

From 11. NIRS environmental seminar on radiation expo- 
sures and its control in the intake of radioactive materials; Chiba, 
Japan (8 Dec 1983). 

Items within the scope of EDB have been entered individ- 
ually into the data base. (ACR) 


19204 yoy ge Biology Division 
1985-Se 


progress repo 
for period of October 1 ptember 30, 1986. Oak 
Ridge National Lab., TN (USA)). Feb 1987. Contract 
AC05-840R21400. 228p. NTIS, PC Al1/MF A0Ol; 1; GPO 
Dep. File Number DE87006021. 

In keeping with the role of DOE national laboratories in re- 
search, the work in biology is fundamental and the new knowledge 
is intended to form the basis both for understanding and for appli- 
cations by industry to biotechnology, medicine, and agriculture. 
Almost all the research of the Division is experimental and utilizes 
mammalian and sub-mammalian systems to obtain data for predict- 
ing and understanding hazards to human health. Among the possi- 
ble adverse effects of environmental substances on the health of 
humans, the Division has concentrated its efforts on mutagenesis, 
heritable genetic effects, and carcinogenesis all of which involve 
molecular, cellular, and organizational studies of the consequences 
of damage to genetic materials. Biology also has been assigned the 
major responsibility by DOE for the investigation of the carcino- 
genic effects of external high LET radiation (neutron and heavy 
ion radiation). 


19205 (PNL—5500-Pt.4, pp 30-31) Re-evaluation of the 
Hiroshima-Nagasaki radiation doses. Roesch, W.C. Feb 
1985. NTIS, PC AOS5/MF AO1. File Number DE85009285. 

In Pacific Northwest Laboratory annual report for 1984 to 
the DOE Office of Energy Research. Part 4. Physical Sciences. 

On November 8-9, 1983, the National Academy of Sciences 
Panel on Reassessment of A-Bomb Dosimetry and its Japanese 
counterpart held the Second US-Japan Joint Workshop for Reas- 
sessment of Atomic Bomb Dosimetry at Hiroshima. One of the 
problems that arose during these activities was to estimate the un- 
certainty in the measurements made of **P induced in sulfur in tele- 
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phone-pole insulators at Hiroshima. The author developed the nec- 
essary theory, a theory of ionization fluctuations, for this purpose. 
One of the key parameters in the result is no longer accessible to 
measurement, but they were able to approximate it by measure- 
ments made with equipment used in their studies in microdosi- 
metry. 


19206 (USUR—05-HEHF-47) Human experience and ep- 
idemiology. Burr, W.W. (Oak Ridge Associated Universities, 
Inc., TN (USA); Hanford Environmental Health Founda- 
tion, Richland, WA (USA)). 1984. Contract ACO05- 
760R00033. 21p. (CONF-8408216—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87004887. 

From Colloquium on biokinetics and analysis of uranium in 
man; Richland, WA, USA (8 Aug 1984). 

For the purpose of assessing the potential hazard to man 
from uranium some verification is needed of models which are 
based on animal studies. The limited extant information on man is 
discussed. Occupational epidemiology of uranium workers is an ap- 
proach which has not been extensively utilized in the past. It is be- 
ginning to provide, and can be expected to provide in the future, a 
useful perspective and information adding to the understanding of 
the potential health hazards of uranium. 18 refs., 4 figs., 4 tabs. 


19207 Attributable risk, sie Pann of causation, assigned 
shares, and uncertainty. Seiler, F.A. (Inhalation Toxicology 
Research Institute, ‘nine ue, NM). Environment Interna- 
tional; 12: No. 6, 635-641(1986). Contract AC04-76EV01013. 

Calculations of attributable risks, probabilities of causation, 
and assigned shares have attracted increasing interest recently, par- 
ticularly since the enactment of the Orphan Drug Act. Although 
efforts have been limited mostly to radiation as the toxic agent, the 
concept is general and applicable to all toxicants. In this paper, the 
systematic and random uncertainties in calculations of assigned 
shares are reviewed globally, and possibilities for their reduction 
are discussed. In addition, an algebraic study is made of the influ- 
ence of random uncertainties in the input parameters on the random 
error of the assigned shares. Three dose-effect functions, appropri- 
ate for the low-dose, low-effects regions that are of interest here, 
are chosen for this investigation, and the algebraic properties of the 
random errors of the assigned shares are discussed. For shares near 
0 and 1, the errors are shown to be small and to depend linearly on 
the value of the shares; the errors are largest for values of the 
shares near 50%, that is, in the region of almost equal or equal 
shares. 


5603 Chemicals Metabolism And Toxicology 


REFER ALSO TO CITATION(S) 17746, 17747, 17806, 19033, 19045, 19079, 
19110, 19129, 19131, 19137, 19204, 19206 


19208 (AD-A—175104/9/XAB) Comparative study re- 
garding the association of alpha-2U globulin with the nephro- 
toxic mechanism of certain petroleum-based Air Force fuels. 
Final report, 1 September 1984-31 August 1986. Eurell, T.E. 
(Illinois Univ., Urbana (USA). Dept. of Veterinary Bios- 
ciences). 31 Oct 1986. 19p. NTIS, PC A02/MF AO1. 

Fischer 344 male rats have a dose- and time-dependent 
proximal tubular degeneration induced by certain petroleum-based 
fuels. This degeneration may be associated with a low molecular 
weight alpha globulin (termed alpha-2U globulin). A new method 
was developed to obtain monospecific immunologic reagents for 
alpha-2U globulin using diafiltration, anion-exchange and hydroxy- 
lapatite chromatography. Rocket immunoelectrophoretic and isoe- 
lectric focusing techniques were developed to quantitatively and 
qualitatively assess changes in alpha-2U globulin after experimental 
exposure to hydrocarbon compounds. 


(CONF-861252—1) New biomedical research pro- 
gram assigned to NIEHS under superfund: Comments on 
plan. Gammage, R.B. (Oak Ridge National Lab., TN 
(USA). 1986. Contract AC05-840R21400. 7p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87004071. 

From National Institute of Environmental Health Sciences 
conference; Research Triangle Park, NC, USA (15 Dec 1986). 
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The research plan is a well thought out expression of the 
major health effects issues related to hazardous chemical sub- 
stances. The proposed research shows admirable balance between 
the need to identify and monitor concentrations and movement of 
chemicals at and near dump sites, their transfer to various life 
forms, and biomonitoring techniques that serve in the detection of 
genetic, neurological, reproductive and immunological effects in ex- 
posed humans. Our comments on the NIEHS plan are largely in- 
tended to elaborate on specific sections of the plan; guidance that 
we currently offer is based on our practical experiences and the 
mental exercises taken either directly with chemical hazardous 
wastes or in analogous situations with chemical pollutants from 
energy producing and energy consuming technologies. 


inson, W.E.; Morse, M.P. (New England Aquarium ae 
Boston, MA (USA). Harold E. Edgerton Research Lab.). 4 
Feb 1987. Contract AC02-77EV04580. 9p. NTIS, PC A02/ 
MF A01; GPO Dep. File Number DE87005663. 

Studies on metal transport in the quahog, Mercenaria mer- 
cenaria, are reported. Podocytes, a specialized type of cell that 
functions in ultrafiltration, have been identified in the pericardial 
glands of the quahog using transmission and scanning electron mi- 
croscopy raising the question of whether metals may reach the 
kidney via the primary urine, or whether most metals arrive in the 
kidney via the blood. The accumulation of Cd in quahog extra- 
cellular kidney granules suggests the involvement the kidney cell's 
lysosomal system in the overall process of metal sequestration. The 
different patterns of metal interactions observed in the quahog 
kidney, digestive gland and gill demonstrate that each of these 
three organs utilizes different mechanisms of metal detoxification 
and accumulation. 


19211 (GSF—44/85) International workshop on physiolo- 
gy and biochemistry of stressed plants. Proceedings. (Gesell- 
schaft fuer Strahlen- und Umweltforschung m.b.H. Muen- 
chen, Neuherberg (Germany, F.R.). Projektgruppe Bayern 
zur Erforschung der Wirkung von Umweltschadstoffen 
(PBWU)). 1985. 171p. (CONF-8505343—). NTIS (US Sales 
Only), PC A08/MF A01. File Number DE87751384. 

From International workshop on physiology and biochemis- 
try of stressed plants; Neuherberg, F.R. Germany (20 May 1985). 

The Project Group Bavaria for the Investigation of Environ- 
mental Pollutants (PBWU) has been commissioned by the Bavarian 
State Government to identify essential gaps in knowledge in the 
area of research into the effects of forest die-back and to transfer 
these into investigation programmes. In realising this assignment, 
the PBWU organised an ‘International workshop on physiology 
and biochemistry of stressed plants’, with the aim of representing 
and discussing the standard of knowledge on the effects of natural 
and anthropogenic stress factors on coniferous and deciduous trees. 
The thus-gathered information was supposed to find access to the 
skeleton programme for the project ‘Forest Die-Back Research and 
the effects of Environmental Pollutants’. Individual records of the 
papers read in this workshop were prepared. 


= ee ae 1-3) Morphological and physio- 


logical reactions of stressed plants. Ziegler, H. (Technische 
Univ. Muenchen, Germany, F.R. Inst. fuer Botanik und 
Mikrobiologie). 1985. (In Ciena NTIS (US Sales Only), 
PC AO8/MF AOl. File Number DE87751384. (CONF- 
8505343—). 

From International workshop on physiology and biochemis- 
try of stressed plants; Neuherberg, F.R. Germany (20 May 1985). 


19213 (GSF—44/85, pp 4-13) Gas exchange measure- 
ments: A method for recognition of latent plant injuries. 
Knoppik, D. (Technische Univ. Muenchen, Freising, Ger- 
many, F.R. Lehrstuhl fuer Physik). 1985. (in German). 
NTIS (US Sales Only), PC A08/MF AOl. File Number 
DE87751384. (CONF-8505343—). 
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From International workshop on physiology and biochemis- 
try of stressed plants; Neuherberg, F.R. Germany (20 May 1985). 

Gas exchange measurements are an old and time-tested 
method of studying the photosynthesis of intact plants and parts of 
plants. On the other hand, the way of evaluating such measure- 
ments on the basis of photosynthesis is relatively new. If one varies 
the outer parameters relevant for photosynthesis - light, tempera- 
ture, CO/sub 2/ and oxygen - and then observes how the plant 
reacts to these factors, one obtains, to some extent, a stress dia- 
gramme and can expect that, due to the observed changes in com- 
parison with the healthy plant, information on the place of damage 
can be obtained. The damage can, at least, be roughly localised, i.e. 
one can say if the damage is more in the stomata, chlorophyll or 
perhaps in the enzyme system. This method is described more pre- 
cisely with the aid of examples and, at the same time, it is pointed 
out that most examples have not been obtained from coniferous 
trees. 


19214 (GSF—44/85, pp 14-24) Histological effects of 
H/sub 2/O/sub 2/ on the structure of beech leaves and 
spruce needles. Masuch, G.; Kettrup, A.; Mallant, 
R.K.A.M.; Slanina, J. (Paderborn Univ., Gesamthochschule, 
Germany, F.R. Fachbereich 13 - Chemie und Chemietech- 
nik; Energie Studie Centrum, Petten, Netherlands). 1985. 
NTIS (US Sales Only), PC A08/MF A0Ol1. File Number 
DE87751384. (CONF-8505343—). 

From International workshop on physiology and biochemis- 
try of stressed plants; Neuherberg, F.R. Germany (20 May 1985). 

Summarizing the results, the following three conclusions can 
be drawn from the histological changes caused by H/sub 2/O/sub 
2/: 1. From a smaller density, thickness of the leaves and decreased 
tissue volumes we can conclude that the photosynthetic rate is re- 
duced. 2. Accumulation of starch granules in the chloroplasts and 
tannins in the vacuoles show, that the assimilate transport does not 
work sufficiently. 3. Increased number of stomata, and decreased 
number of xylem vessels point at a water stress. It is intended, to 
test these conclusions by further biochemical and physiological in- 
vestigations. 


19215 (GSF—44/85, pp 25-33) Structural changes in the 
stomatal wax-plug in needles and the meaning for entrance of 
air pollutants. Magel, E. (Technische Univ. Muenchen, Ger- 
many, F.R. Inst. fuer Botanik und Mikrobiologie). 1985. (in 
German). NTIS (US Sales Only), PC A08/MF AO1. File 
Number DE87751384. (CONF-8505343—). 

From International workshop on physiology and biochemis- 
try of stressed plants; Neuherberg, F.R. Germany (20 May 1985). 

In young undamaged conifer needles the epistomatal cham- 
ber is occluded by tubular wax fibrils. The significance of stomatal 
occlusion lies in the function of an antitranspirant and of reducing 
the attack of pathogens. Normally, wax-plugs are functional at least 
six years. Wax-plugs of conifers growing in polluted areas exhibit a 
destruction within one single growing period. Damaged wax-plugs 
show perforations. The diameters of these perforations are greater 
than the sizes of aerosol particles. One can thus speculate, that toxic 
aerosol particles might penetrate the wax-plugs, enter the stomata 
and lead to deleterious effects described. 


19216 (GSF—44/85, pp 34-43) Photosynthesis, stress 
and stress factors. Huber, W. (Technische Univ. Muenchen, 
Weihenstephan, Germany, F.R. Inst. fuer Botanik und Lan- 
despflege). 1985. (In German). NTIS (US Sales Only), PC 


A08/MF AOl. File Number DE87751384. (CONF- 
8505343—). 


From International workshop on physiology and biochemis- 
try of stressed plants; Neuherberg, F.R. Germany (20 May 1985). 

It has been known for many years that the photosynthesis 
apparatus of plants reacts extremely sensitively to the effects of 
stress. In this connection, the question as to the way in which stress 
factors can influence the process of photosynthesis is of interest. 
The following possibilities are discussed: 1. Immediate influence of 
the stress factors of the reaction to light. 2. Immediate influence of 
the stress factor on dark reaction. 3. Indirect effect of the stress 
factor on the photosynthesis through the sealing of the stomata. 
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19217 (GSF—44/85, pp 44-51) New environmental 
chambers at the GSF/Munich. Blank, L.W.; Payer, H.D. 
(Gesellschaft fuer Strahlen- und Umweltforschung m.b.H. 
Muenchen, Neuherberg, Germany, F.R. Abt. fuer Toxikolo- 
gie). 1985. NTIS (US Sales Only), PC A08/MF AO1. File 
Number DE87751384. (CONF-8505343—). 

From International workshop on physiology and biochemis- 
try of stressed plants; Neuherberg, F.R. Germany (20 May 1985). 

In order to unravel the causes of the forest decline, it ap- 
pears necessary to study the impact of the proposed potential 
stresses (pollutants as well as climatic factors; nutrient status) singly 
and in combination. This can only be done under controlled labora- 
tory conditions, and requires a facility capable of simulating a wide 
range of climatic and pollutant conditions, e.g. a phytotron. Phyto- 
trons are by now a standard tool in plant research, but none of the 
existing and commercially available facilities is capable of produc- 
ing the required extreme conditions and particularly complex sce- 
narios involving various climatic and pollutant factors. The new en- 
vironmental chambers of the GSF, commissioned in January 1985, 
are designed to fill this gap as far as technically feasible and finan- 
cially viable. This paper gives a brief outline of this new facility, 
based on the design characteristics and the performance during the 
first months of continuous operation. 


19218 (GSF—44/85, pp 52-65) Effects of Al and Mn 
treatment of spruce as a function of different pH 
values. Tischner, R. (Goettingen Univ., Germany, F.R. Inst. 
fuer Pflanzenphysiologie). 1985. (In German). NTIS (US 
Sales Only), PC A08/MF A0O1. File Number DE87751384. 
(CONF-8505343—). 

From International workshop on physiology and biochemis- 
try of stressed plants; Neuherberg, F.R. Germany (20 May 1985). 

The aim of the investigations in hand was to falsify the hy- 
potheses suggested by Prof. Ulrich (Goettingen) concerning the 
causes of forest die-back. The results were as follows: One finds 
aluminium in the vacuoles of all root cells. It is not only exchanged 
in the apoplast for calcium, but is also transported into these cells. 
This opens up possibilities for further influencing the enzymic re- 
gions and the interactions of aluminiums with proteins of DNA. 
When the plants are loaded in the same way as with aluminium, 
this time with manganese concentrations, one can see no changes in 
the optical microscopical section of the meristematical region. One 
can find, however, about 3-4 mm away from the top, a substance 
which can be dyed astra-blue/safranin in the region of the endoder- 
mis, and if we run an X-ray microscope probe over these points, 
we would receive no signals. We do not know what it is, all we 
know is, that it is not a metal. We have tried to identify this sub- 
stance histochemically. Dyeing with Sudan III only colours the cell 
walls of the endodermis but not the contents of the cells. Perhaps 
we can pinpoint our suspicious to the occurrence of tannins, resins 
or generally phenols under extreme conditions. The most important 
unsolved question still remains the question as to why the endoder- 
mis is so strongly and quickly effected by such stress factors. 


19219 (GSF—44/85, pp 66-76) Influence of air pollut- 
ants on forest floor vegetation and competition. Fangmeier, 
A.; Schmidt, M.; Steubing, L. (Giessen Univ., Germany, 


F.R. Inst. fuer Pflanzenoekologie). 1985. NTIS (US Sales 
Only), PC AO8/MF AOl. File Number DE87751384. 
(CONF-8505343—). 

From International workshop on physiology and biochemis- 
try of stressed plants; Neuherberg, F.R. Germany (20 May 1985). 

SO/sub 2/-fumigation of the forest floor vegetation in open- 
top field chambers in a Melico-Fagetum caused a decrease of leaf 
area indices for several of the occuring species, while two grasses 
and one herbaceous species were not affected, and one species 
showed an increase of LAI after fumigation. Sulfur-contents, and 
peroxidase-activity were increased, while the chlorophyll-contents 
were not changed significantly as a result of the SO/sub 2/-applica- 
tion. 
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19220 (GSF—44/85, pp 77-81) Insects as indicators of 
physiological changes in plants caused by air pollution. 
Dohmen, G.P. (Gesellschaft fuer Strahlen- und Umweltfors- 
chung m.b.H. Muenchen, Neuherberg, Germany, F.R. Abt. 
fuer Toxikologie). 1985. (In German). NTIS (US Sales 
Only), PC A0O8/MF AOl. File Number DE87751384. 
(CONF-8505343—). 
From International workshop on physiology and biochemis- 
try of stressed plants; Neuherberg, F.R. German Sw (20 May 1985). 
The influence of air pollution on the growth of pests was ex- 
amined. For this purpose, bean plants (Vicia faba) were fumigated 
for the period of one week with approximately 100 ppb NO/sub 2/ 
or SO/sub 2/. After this, nymphs of the black bean louse (Aphis 
fabae) were placed on a plant, and this was put into a climatic 
chamber. The increase in weight of the nymphs was registéred. It 
became apparent that, on the one hand, the beans grew better than 
the control plants after the fumigation with NO/sub 2/, and, on the 
other hand, that the lice on the plants which had been treated with 
harmful gases thrived better. This phenomenon was also confirmed 
by the experiments in which beans with plant-lice which were ex- 
posed to contaminated town air. Also experiments with roses and 
rose-lice showed similar results. The author is of the opinion that 
the improved growth rates of pests can be attributed to the physio- 
logical changes occuring in the plant, which are caused by air pol- 
lution and that the lice are suited as biological indicator for changes 
in the host plant which are brought about by air pollution. 


19221 (GSF—44/85, pp 82-88) Biochemical reactions of 
stressed plants. Elstner, E.F. (Technische Univ. Muenchen, 
Germany, F.R. Inst. fuer Botanik und Mikrobiologie). 1985. 
NTIS (US Sales Only), PC A08/MF A0O1. File Number 
DE87751384. (CONF-8505343—). 

From International workshop on physiology a biochemis- 
try of stressed plants; Neuherberg, F.R. ogee i ae 1985). 

A short introduction is given together with some 
graphical schemes into certain metabolic problems and cama in- 
duced by environmental conditions or infections. The single steps 
are 1. an ‘induction’ of metabolic changes, 2. an ‘avoidance’ of cer- 
tain unfavourable conditions, 3. the ‘tolerance’ of these altered con- 
ditions and finally 4. the ‘loss of control’. 


19222 (GSF—44/85, pp 89-91) Recognizing plant stress 
caused by ozone. Treshow, M. (Utah Univ., Salt Lake City, 
USA. Dept. of Biology). 1985. NTIS (US Sales Only), PC 
A08/MF AOl. File Number DE87751384. (CONF- 
8505343—). 

From International workshop on physiology and biochemis- 
try of stressed plants; Neuherberg, F.R. Germany (20 May 1985). 

A review is given on the main symptoms we see on plants 
together with histological responses seen in microscopic cross sec- 
tions. The differences between needle-leafed trees and broad-leafed 
plants are described. On broadleafed plants we mostly get a stip- 
pling that has a pale yellow colour. These very tiny spots turn 
brown as the cells die. As more flecks develop, they coalesce so 
there is an overall bronzing, brownish colour, yellowing of the leaf. 
Sometimes the area right along the veins remaining healthy in ap- 
pearance. 


19223 (GSF—44/85, pp 92-102) Lipid peroxidation and 
air pollutants: The significance of antioxidants. Kunert, K.J. 
(Konstanz Univ., Germany, F.R. Fakultaet fuer Biologie). 
1985. (In German). NTIS (US Sales Only), PC A08/MF 
A01. File Number DE87751384. (CONF-8505343—). 

From International workshop on physiology and biochemis- 
try of stressed plants; Neuherberg, F.R. Germany (20 May 1985). 

The author deals with the peroxidative processes in plants, 
especially in deciduous and coniferous trees, which are induced by 
pollutants. The effect of the harmful gases SO/sub 2/ and O/sub 3/ 
is based on the growth of radicals. It is shown, which reactions 
occur in the cell after the growth of radicals, and which possibili- 
ties the cell has of protecting itself against a lipid peroxidation. The 
effect of SO/sub 2/ in the form of sulfite on plant cells was exam- 
ined by means of a culture of tobacco tissue. As indicator of a lipid 
peroxidation, the formation of ethane, a peroxidature reduction 
product, was measured. In small sulfite concentrations one can 
detect an increased formation of ethylene as a reaction to stress; 
ethane is formed only at higher concentration levels. It was exam- 
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ined which effect the antioxidants vitamin E and C have on lipid 
peroxidation, in which concentration ratios they must occur in the 
cells, in order to be effective, and in what ratio they occur in de- 
ciduous and coniferous trees. 


19224 (GSF—44/ 85, pp 103-113) Proton flux and cellu- 
lar buffer — in leaves exposed to SO/sub 2/. Pfanz, 
H.; Heber, U. (Wuerzburg Univ., Germany, F.R. Inst. fuer 
Botanik und Pharmazeutische Biologie). 1985. (In German). 
NTIS (US Sales Only), PC A08/MF AOl1. File Number 
DE87751384. (CONF-8505343—). 
From International workshop on physiology and biochemis- 
try of — plants; Neuherberg, F.R. Germany (20 May 1985). 
the strength of the hi solubility of SO/sub 2/, the in- 
oni SO/sub 2/-concentration in leaves is so low that it can 
be fixed at approximately nil. This allows the calculation of SO/sub 
2/ flux through the stomata into the leaf on the basis of data on the 
SO/sub 2/ concentration in the air and on the stomatal resistance, 
which can be calculated by means of transpiration measurements. 
Calculated SO/sub 2/ flux provides information on the proton ex- 
posure of mesophyll. Due to the differing pH values in the cell, 
SO/sub 2/ is mainly absorbed by leaves exposed to chloroplasts. 
Their buffering capacity, as well as the buffering capacities of iso- 
lated vacuoles and mesophyll protoplasts, were defined in titration 
experiments. The buffer capacity of the cytosol could be established 
by means of the differential method. With reference to the volu- 
mina, the buffering capacities of chloroplasts, cystosol and vacuoles 
were similar. As sulfite accumulates in exposed chloroplasts, due to 
the ion trap function of the alkaline stroma, the pH value is greatly 
reduced there. With 0,04 ppm SO/sub 2/ in the vicinity and 
opened stromata one must reckon with the pH value of the stroma 
will decrease by one pH point within an eight-hour exposure of the 
leaves. This must lead to a complete retardation of photosynthesis, 
just because of the proton accumulation, whereby the chemical re- 
activity of bisulfite and sulfite is completely disregarded. 


19225 (GSF—44/85, pp 114-115) Chlorophyll pigments 
under metabolic stress. Ruediger, W. (Muenchen Univ., Ger- 
many, F.R. Botanisches Inst.). 1985. NTIS (US Sales Only), 
PC A08/MF AOl. File Number DE87751384. (CONF- 
8505343—). 

From International workshop on physiology and biochemis- 
try of stressed plants; Neuherberg, F.R. Germany (20 May 1985). 


19226 (GSF—44/85, pp 121-129) Effect of stress factors 
on the formation and metabolism of the ethylene precursor 1- 
aminocyclopropane-1-carboxylic acid. Skorupka, H. (Bochum 
Univ., Germany, F.R. Pflanzenphysiologie). 1985. NTIS 
(US Sales Only), PC A08/MF AOl. File Number 
DE87751384. (CONF-8505343—). 

From International workshop on physiology and biochemis- 
try of stressed plants; Neuherberg, F.R. Germany (20 May 1985). 

It is known today, that ethylene is involved in many devel- 
opmental processes in plants. It is also produced when plants are 
irritated or subjected to stress including the stress due to exposure 
to noxious chemicals. For a better understanding the pathway of 
ethylene biosynthesis in higher plants is demonstrated. The effect of 
water deficiency on ethylene and its precursors and possible inhibi- 
tors of these metabolic processes has been studied. A transient in- 
crease in the ACC-level (1l-aminocycloprane-l-carboxylic acid), 
MACC-level (N-malonyl-ACC) and ethylene release was found. 
The examination of ACC and MACC level in needles and leaves of 
trees with symptoms of forest decline didn’t show any effect. 


19227 (GSF—44/85, pp 139-149) Induction and mecha- 
nism of plant pigment bleaching. Wagner, G.R.; Elstner, E.F. 
(Technische Univ. Muenchen, Germany, F.R. Inst. fuer Bo- 
tanik und Mikrobiologie). 1985. (In German). NTIS (US 
Sales Only), PC A08/MF A01. File Number DE87751384. 
(CONF-8505343—). 

From International workshop on physiology and biochemis- 
try of stressed plants; Neuherberg, F.R. Germany (20 May 1985). 

In the model systems applied, DCMU produces a stimulation 
of the pigment bleaching and the production of ethane, while with 
paraquate only the production of ethane is stimulated. Possibly, 
with DCMU the production of active oxygen within the thylakoid 
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membrane takes place, so that the chlorophyll pigments themselves 
appear as photosensitizers. 


19228 (GSF—44/85, pp 150-163) Attempts to find a bio- 
chemical understanding of the more-than-additive effects of 
SO/sub 2/ + NO/sub 2/ atmospheric pollution upon growth. 
Wellburn, A.R. (Lancaster Univ., UK. Dept. of Biological 
Sciences). 1985. NTIS (US Sales Only), PC A08/MF A011. 
File Number DE87751384. (CONF-8505343—). 

From International workshop on physiology and biochemis- 
try of stressed plants; Neuherberg, F.R. Germany (20 May 1985). 

The author has been studying the effects of air pollution on 
plants for at least 15 years. He describes the facilities used and the 
results of the experiments mostly gained with grasses especially 
Lolium perenne and Poa pratensis. 


19229 (LA-UR—86-4357) Long-term health effects in 
hamsters and rats exposed chronically to man-made vitreous 
fibers. Smith, D.M.; Ortiz, L.W.; Archuleta, R.F.; Johnson, 
N.F. (Los Alamos National Lab., NM (USA)). 1986. Con- 
tract W-7405-ENG-36. 39p. (CONF-8610216—1). NTIS, PC 
A03/MF A01; 1; GPO Dep. File Number DE87003760. 
From International symposium on man-made mineral fibres 


in the working environment; Copenhagen, Denmark (28 Oct 1986). 
Rats and hamsters were —s to several types of airborne 


man-made vitreous fibers. Exposure protocols were “nose-only” 6 h 
a day, 5 d a week for 24 m with surviving animals maintained for 
the rest of their lives. Challenge aerosols consisted of 4 types of fi- 
brous glass, 1 refractory ceramic fiber (RCF), and 1 mineral wool 
fiber. UICC crocidolite asbestos and clean air served as positive 
and negative controls for the inhalation groups. Groups of addition- 
al controls were unmanipulated caged animals, intraperitoneally 
(IP) injected animals, and intratracheally (IT) instilled animals. Ani- 
mals, after their deaths, were examined macroscopically and micro- 
scopically. Fiber lung burdens were significant for the inhalation 
exposures and related to the mean diameters of the fibrous chal- 
lenge aerosols. The inhalation exposures with MMVF did not result 
in any adverse effects except for a mesothelioma of the lung in 1 
hamster exposed to the RCF, not a statistically significant finding. 
Consistent with other reported work, abdominal mesotheliomas 
were induced in the groups of hamsters and rats injected IP with 
0.45-micron mean diameter fibrous glass, RCF, and crocidolite as- 
bestos. With IT instillations, primary lung tumors were found only 
in hamsters and rats receiving UICC crocidolite; no lung tumors 
occurred in animals instilled IT with 2 types of MMVF. 28 refs., 2 
figs., 18 tabs. 


19230 (TNO-HMT-R—84-195) The induction of chromo- 
some aberrations in cultured mammalian cells by combustion 
SS. from small coal burning installations. Hooftman, 

(Hoofdgroep Maatschappelijke oe TNO, 
fone (Netherlands)). Dec 1984. 23p. (In Dutch). 
TNO, P.O. Box 217, 2600 AE Delft, Netherlands. 

The genotoxic properties of a number of combustion samples 
from small coal burning installations were investigated. The sam- 
ples came from two installations used for warming market garden- 
ers’ greenhouses in De Lier and Zevenhuizen. Stack ash, bagfilter 
ash and (only in Zevenhuizen) cyclone ash were sampled and tested 
for their ability to induce chromosome aberrations in a genotoxicity 
test with a mammalian cell line (Chinese Hamster Ovary cells). 
With the exception of the cyclone ash, all samples induced a range 
of chromosome aberrations. Application of metabolic activation did 
not increase genotoxicity. The effects agreed to a large extent with 
those found in the Ames test, although some differences were 
found, it is likely that the effects in the two test systems are in- 
duced partly by different compounds on the fly ash. It is believed 
that this is the first report of the induction of chromosome aberra- 
tions by fly ash. The results of the investigation warrant the imme- 


diate investigation of the ability of other fly ash samples to induce 
chromosome aberrations. 8 refs. 


19231 Sigmoid growth analyses of wood ducks: the effects 
of sex, dietary protein and cadmium on parameters of the 
Richards model. Brisbin, I.L. Jr.; White, G.C.; Bush, P.B.; 

Mayack, L.A. (Savannah River Ecolo o~ Aiken, SC). 


Growth; 50: No. 1, 41-50(Spr 198 Contract ACO09- 
76SR00819;W-7405-ENG-36. 


Growth analyses were conducted for 194 captive-reared 
wood ducks, using reparameterized Richards process error model 
which provided estimates of: (1) asymptotic size (W/sub infinity/); 
(2) an approximation of the amount of time required to complete 
the growing period (T); and (3) the Richards shape parameter (m). 
Multivariate analysis of variance indicated that growth was affected 
by sex and the level of cadmium in the diet on which the birds 
were reared (0-100 ppm). Crude protein in the diet (high = 30%; 
low = 18%) did not affect growth. Univariate analyses indicated 
that the growth of the sexes differed only with respect to W/sub 
infinity/, with males growing to larger body weights than females. 
Cadmium, however, altered both T and m, with longer times being 
required to complete growth in both controls which received no 
cadmium, and at higher levels of cadmium intake. Intermediate 
treatment levels completed growth in the shortest periods of time. 
Increasing cadmium intake altered the shape of the growth curve 
by progressively delaying the time at which maximum growth rate 
occurred. 


19232 Synthetic-fuel plants: potential tumor risks to 
public heatlh. Moskowitz, P.D.; Fischer, H.; Hamilton, L.P.; 
Morris, S.C.; Thode, H.C. (Brookhaven National Lab., 
Opton, NY). Risk Analysis; 5: No. 3, 181-194(Sep 1985). 

This article quantifies potential public health risks from 
tumor-producing pollutants emitted from two synthetic-fuel plants 
(direct liquefaction-Exxon Donor Solvent; and indirect liquefaction- 
Lurgi Fischer-Tropsch) located at a representative site in the east- 
ern United States. In these analyses gaseous and aqueous waste 
streams were characterized; exposures via inhalation, terrestrial and 
aquatic food chains, and drinking water supplies were modeled. 
Analysis suggested that emissions of “polycyclic aromatic hydro- 
carbons,” “aromatic amines,” “neutral N, O, S heterocyclics,” “ni- 
triles,” and “other trace elements” pose the largest quantifiable risks 
to public health. Data and analysis for these pollutant categories 
should be refined to more accurately match compound-specific esti- 
mated exposure levels with tumorigenic potency estimates. Before 
these results are used for regulatory purposes, more detailed analy- 
sis for selected pollutant classes are needed, and more sophisticated 
aquatic exposure models must be developed. Also, differences in 
geographic scales among the environmental transport models used 
need to be rectified. 
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(AD-A—174630/4/XAB) Visible-light oe 
units: retinal hazards and protective lenses. Final report, De- 
cember 1982-May 1986. Satrom, K.D.; Morris, M.A.; 
ger, L.P.; Foster, C.D.; Kullman, RD. (School of Aero- 
space Medicine, Brooks. AFB, TX (USA)). ap on 36p. 
(USAFSAM-TR—86-24). NTIS, PC A03/MF A 

The potential retinal hazard of dental cauidine photopo- 
lymerization units and the efficacy of protective lenses for reducing 
the potential hazards were assessed. The spectral radiance oe 
of 11 visible-light photopolymerization units were measured; and 
the results were then weighted according to the American Confer- 
ence of Governmental Industrial Hygienists (ACGIH) Blue Light 
and Thermal Hazard Functions. The results indicate that there are 
no thermal hazards to the retina even for the worst case condition. 
None of the blue-light hazard maximum permissible exposure times 
is short enough to be of concern unless the individual operator 
chooses to focus on the light source for an extended period. Those 
individuals who elect to stare at the light during curing procedures 
should consider the purchase of protective lenses. The special trans- 
mission profiles of 16 protective lenses were measured and new 
permissible exposure limits calculated for each lens/unit combina- 
tion. All lenses but one were effective in reducing the potential 
blue-light hazard. 
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REFER ALSO TO CITATION(S) 19198 


19234 (EGG—10282-1123) Communications systems for 
emergency deployment applications. Gladden, C.A. (EG and 
G Energy Measurements, Inc., Las Vegas, NV (USA). 
Aerial Measurements Operations). 1986. Contract AC08- 
83NV 10282. 3p. (CONF-8609147—6). NTIS, PC A02. File 
Number DE87002862. 

From American Nuclear Society annual meeting; Bethesda, 
MD, USA (15 Sep 1986). 

The Emergency Response Team (ERT) communications 
system was developed by the US Department of Energy (DOE) to 
provide radio and telecommunications service for scientific and 
management elements located in, and adjacent to, an emergency 
area. The telephone system consists of six nodes, interconnected via 
microwave links that support T-1 data links and simultaneous two- 
way live video. The radio network is a self-contained VHF system 
arranged around portable and programmable repeaters. The system 
is comprised of approximately 183 DES voice-private radios and 
168 clear text radios. Capability is available in the form of portable 
International Maritime Satellite INMARSAT) terminals that allow 
direct dial access to coast earth stations in the US or other coun- 
tries. 


19235 (ORNL/TM—10277) Evacuation in emergencies: 
An annotated guide to research. Vogt, B.M.; Sorensen, J.H. 
(Oak Ridge National Lab., TN (USA)). Feb 1987. Contract 
AC05-840R21400. . NTIS, PC A09/MF A0O1; 1; GPO 
Dep. File Number DE87006006. 

The purpose of this literature review was to explore the rele- 
vant sources of knowledge regarding evacuation related issues 
among recent work published in the social sciences and emergency 
planning fields. In organizing the material, we looked primarily for 
articles that included either a theoretical or empirical basis for the 
findings. By empirical, we mean that the findings were based on 
data taken from actual research gained through surveys, question- 
naires, interviews or a combination of these, and the use of second- 
ary sources. The theoretical material consisted of work that built 
on past research or which explored the use of models. Some con- 
ceptual work, raising issues not covered by the general format, 
were included if they attempted to synthesize aspects of the litera- 
ture now segmented or which asked additional questions about 
topics related to but not necessarily within the strict realm of re- 
search studies. The material was divided as to the emphasis placed 
on the individual or the organizational level of behavior. Empirical- 
ly the individual, family or household response is easier to assess 
because of the bias that may intrude when individuals of organiza- 
tions or agencies involved in the evacuation process are inter- 
viewed regarding their official status. The annotations of the litera- 
ture as well as the specific key findings from each study, where ap- 
propriate, are organized by hazard type. An author index is provid- 
ed. 


19236 (PB—87-117412/XAB) STARA (Studies on Toxic- 
ity Applicable to Risk Assessment) toxicity data base. Envi- 
ronmental research brief. Farren, C.B.; Hertzberg, R.C. (En- 
vironmental Protection Agency, Cincinnatii OH (USA). 
Office of Environmental Criteria and Assessment). Sep 
1986. 9p. (EPA—600/M-86/016). NTIS, PC A02/MF AO1. 

The Environmental Criteria and Assessment Office of the 
U.S. Environmental Protection Agency (EPA) has developed a 
toxicity data base to aid in the development of risk-assessment 
methodologies and the assessment of health hazards from hazard- 
ous-waste sites and chemical spills. The data base currently contains 
detailed animal toxicity data on nearly 200 chemicals and epidemio- 
logic data on 30 chemicals. All relevant publications and original 
research articles describing the toxicity of a specific chemical were 
examined. Useful dose-effect data were extracted and encoded, and 
entered into EPA’s IBM computer. Graphic summaries are generat- 
ed by plotting exposure level vs. exposure duration. Statistical 
models to calculate human equivalent dose and duration have been 
programmed into the data base so that data on several species can 
be displayed on a single graph. 
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REFER ALSO TO CITATION(S) 17920, 17923 


19237 (DOE/ER/60152—1-Pt.2) Hydrogeology of rocks 
of low permeability: Memoires, Volume 17: Part 2, Proceed- 
ings. (International Association of Hydrogeologists). 1985. 
Contract FG02-83ER60152. 446p. (CONF-850101—Pt.2). 
NTIS, PC A19/MF A0l; 1; GPO Dep. File Number 
DE87005740. 

From International congress on hydrology of rocks of low 
permeability; Tucson, AZ, USA (7 Jan 1985). 


Individual papers have been separately entered into the data 
base. (ACR) 


19238 (LA—10901-MS) Petrographic variation of the To- 
popah Spring tuff matrix within and between cored drill holes, 
Yucca Mountain, Nevada. Byers, F.M. Jr.; Moore, L.M. 
(Los Alamos National Lab., NM (USA)). Feb 1987. Con- 
tract W-7405-ENG-36. 73p. NTIS, PC A04/MF AOI; 1; 
GPO Dep. File Number DE87006317. 

Our study extends the petrographic zonation of the devitri- 
fied rhyolitic tuff matrix of the Topopah Spring Member of the 
Paintbrush Tuff observed in USW G-4 to four other cored holes in 
the Yucca Mountain area of the Nevada Test Site: UE-25a No. 1, 
USW G-1, USW G-2, and USW GU-3. The four petrographic 
zones occur above the basal vitrophyre and in ascending order are 
the lower nonlithophysal (In); the lower lithophysal (Il); the middle 
nonlithophysal (mn); and the upper lithophysal (ul). Drill hole 
USW G-2, about two miles north of the Yucca Mountain Explora- 
tory Block, differs significantly from the other four cored holes 
within or near the block; it has essentially one thick microlitic zone, 
largely lithophysal, above the vitrophyre. Textural attributes (from 
coarsest to finest) are phenocrysts, lithics, granophyre, amygdules, 
spherulites, and cryptocrystalline groundmass. Among individual 
phenocrysts, only quartz shows significant decrease upward. The 
four petrographic zones agree fairly well with those defined by 
contacts placed by USGS geologists and, with minor reservations, 
can be correlated between the four cored holes in the vicinity of 
the exploration block. The In zone is characterized by dense weld- 
ing, upwardly decreasing cryptocrystallinity, common lithics, and 
quartz phenocrysts. The Il zone is largely spherulitic with 1 to 13% 
granophyre generally increasing upward and shard texture becom- 
ing less distinct upward. The mn zone is similar to the In zone 
except for the moderate welding and fewer quartz and lithic frag- 
ments present in the mn zone. The ul and Il zones are similar in 
microscopic texture, but the ul has more amygdules with tridymite 
rather than cristobalite and can generally be recognized by its 
“Swiss cheese” appearance in core or hand specimens. A series of 
discriminatory statistical analyses were made with the thin section 
modal data to test variation in textural type and quartz phenocrysts. 


19239 (PNL-SA—14203) Comparison of inverse modeling 
results with measured and interpolated hydraulic head data. 
Jacobson, E.A. (Pacific Northwest Lab., Richland, WA 
(USA)). Dec 1986. Contract AC06-76RL01830. 26p. 
(CONF-870252—3). NTIS, PC A03/MF A01; 1; GPO Dep. 
File Number DE87005601. 

From Solving ground water problems with models confer- 
ence; Denver, CO, USA (10 Feb 1987). 

Inverse modeling of aquifers involves identification of effec- 
tive parameters, such as transmissivities, based on hydraulic head 
data. The result of inverse modeling is a calibrated ground water 
flow model that reproduces the measured hydraulic head data as 
closely as is statistically possible. An inverse method that includes 
prior information about the parameters (i.e., kriged log transmissi- 
vity) was applied to the Avra Valley aquifer of southern Arizona 
using hydraulic heads obtained in three ways: measured at well lo- 
cations, estimated at nodes by hand contouring, and estimated at 
nodes by kriging. Hand contouring yields only estimates of hydrau- 
lic head at node points, whereas kriging yields hydraulic head esti- 
mates at node points and their corresponding estimation errors. A 
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comparison of the three inverse applications indicates the variations 
in the ground water flow model caused by the different treatments 
of the hydraulic head data. Estimates of hydraulic head computed 
by all three inverse models were more representative of the meas- 
ured or interpolated hydraulic heads than those computed using the 
kriged estimates of log transmissivity. The large-scale trends in the 
estimates of log transmissivity determined by the three inverse 
models were generally similar except in the southern portion of the 
study area. The hydraulic head values and gradients produced by 
the three inverse models were similar in the interior of the study 
area, while the major differences between the inverse models oc- 
curred along the boundaries. 17 refs., 18 figs., 1 tab. 


19240 (PNL-SA—14270) Use of a multigrid technique to 
study effects of limited sampling of heterogeneity on transport 
prediction. Cole, C.R.; Foote, H.P. (Pacific Northwest Lab., 
Richland, WA (USA)). Feb 1987. Contract AC06- 
76RL01830. 27p. (CONF-870252—2). NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE87005604. 

From Solving ground water problems with models confer- 
ence; Denver, CO, USA (10 Feb 1987). 

Reliable ground water transport prediction requires accurate 
spatial and temporal characterization of a hydrogeologic system. 
However, cost constraints and the desire to maintain site integrity 
by minimizing drilling can restrict the amount of spatial sampling 
that can be obtained to resolve the flow parameter variability asso- 
ciated with heterogeneities. This study quantifies the errors in sub- 
surface transport predictions resulting from incomplete character- 
ization of hydraulic conductivity heterogeneity. A multigrid tech- 
nique was used to simulate two-dimensional flow velocity fields 
with high resolution. To obtain these velocity fields, the finite dif- 
ference code MGRID, which implements a multigrid solution tech- 
nique, was applied to compute stream functions on a 256-by-256 
grid for a variety of hypothetical systems having detailed distribu- 
tions of hydraulic conductivity. Spatial variability in hydraulic con- 
ductivity distributions was characterized by the components in the 
spectrum of spatial frequencies. A low-pass spatial filtering tech- 
nique was applied to the base case hydraulic conductivity distribu- 
tion to produce a data set with lower spatial frequency content. Ar- 
rival time curves were then calculated for filtered hydraulic con- 
ductivity distribution and compared to base case results to judge 
the relative importance of the higher spatial frequency components. 
Results indicate a progression from multimode to single-mode arriv- 
al time curves as the number and extent of distinct flow pathways 
are reduced by low-pass filtering. This relationship between trans- 
port predictions and spatial frequencies was used to judge the con- 
sequences of sampling the hydraulic conductivity with reduced spa- 
tial resolution. 22 refs., 17 figs. 


19241 (SAND—86-7166) WIPP hydrology program: 
Waste Isolation Pilot Plant, southeastern New Mexico: Hy- 
drologic data report No. 4. Saulnier, G.J. Jr.; Freeze, G.A.; 
Stensrud, W.A. (Intera Technologies, Inc., Austin, TX 
(USA); Sandia National Labs., Albuquerque, NM (USA)). 
Feb 1987. Contract AC04-76DP00789. 447p. NTIS, PC 
A19/MF A01; 1; GPO Dep. File Number DE87005975. 

Hydrologic Data Report No. 4 contains descriptions of: four 
aquifer tests conducted by Hydro Geo Chem in 1984 at the H-11 
hydropad (Part A); well development, acid treatment, and a 100- 
hour pumping test conducted by INTERA at well DOE-2 from 
April through June 1986 (Part B); well development, acid treat- 
ment, and pumping and slug tests at wells WIPP-12, WIPP-13, 
WIPP-18, WIPP-19, WIPP-21, and WIPP-22 from May through 
August 1986 (Part C); and borehole-deviation surveys conducted in 
1978 and 1986 on the WIPP-site multiple-well hydropads (Part D). 
Part E has been produced by INTERA from 1986 water-level data 
collected by INTERA. 20 refs., 124 figs., 129 tabs. 


19242 (UNI-SA—202) Ground water flow modeling at a 
hazardous waste site for regulatory compliance. Mitchell, 
P.J.; Kachele, D.G. (Pacific Northwest Lab., Richland, WA 
(USA); UNC Nuclear Industries, Inc., Richland, WA 


(USA)). Jan 1987. Contract AC06-76RL01857;AC06- 
76RLO1830. 23p. (PNL-SA—14177; CONF-870252—5). 
NTIS, PC A02/MF A011; 1; GPO Dep. File Number 
DE87006044. 
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From Solving ground water problems with models confer- 
ence; Denver, CO, USA (10 Feb 1987). 

The Pacific Northwest Laboratory has developed a model of 
an unconfined ground water flow system that is located beneath a 
hazardous waste facility and is subject to regulations outlined in the 
Resource Conservation and Recovery Act (RCRA). This facility is 
located on the Hanford Site in southeastern Washington State near 
the Columbia River. Characterization of the ground water flow 
system is complicated by continuous river-stage fluctuations. 
Water-table elevation changes of several feet per day are observed 
in monitoring wells near the facility because of changes in the river 
stage that are controlled by discharges from Priest Rapids Dam lo- 
cated upstream. A two-dimensional, finite difference, ground water 
flow model was calibrated with 6 months of continuous water-level 
measurements from three wells and continuous river-stage data. 
Two-hour time steps were used in transient simulations. Measured 
river elevations were used during each time step as a constant-head 
boundary. The modeled responses at well locations showed an ac- 
ceptable match with ground water levels recorded in the field and 
hydraulic gradients in the vicinity of the facility. Simulations of the 
unconfined aquifer were made to estimate the probable paths of any 
transport from the facility, and recommendations were made for 
the placement of additional monitoring wells for regulatory compli- 
ance. The flow model and a planned solute transport model will be 
used to site and limit the number of wells required later. Ultimately, 
modeling will assist in additional site characterization and will be 
used to support the evaluation of future actions. 


19243 Conodont survival and low iridium abundances 
across the Permian-Triassic boundary in South China. Clark, 
D.L.; Wang, C.Y.; Orth, C.J.; Gilmore, J.S. (Univ. of Wis- 
consin, Madison). Science (Washington, D.C.); 233: 984- 
986(29 Aug 1986). 

The Permian-Triassic sedimentary sequence of China in- 
cludes one of the most complete and fossiliferous Paleozoic-Meso- 
zoic boundaries known. Closely spaced sampling across the bound- 
ary, which is an important extinction event for most organisms, has 
produced good conodont faunas that show little diversity change. 
A drop in conodont abundance is the only apparent response to the 
extinction event. A low concentration of iridium in the boundary 
clay (0.002 part per billion +/- 20 percent), as well as in samples 
immediatela below and above, that range form 0.004 to 0.034 part 
per billion do not support the proposal of an extraterrestrial impact 
event at this boundary in China. 21 references, 2 tables. 


19244 Evidence from crater ages for periodic impacts on 
the Earth. Alvarez, W.; Muller, R.A. (Univ. of California, 
Berkeley). Nature (London); 308: No. 5961, 718-720(19 ‘i 
1984). Contract AC03-76SF00098. 

Recent evidence has indicated that the impact of a comet or 
asteroid may have been responsible for mass extinction at the ends 
of both the Cretaceous and the Eocene. Quantitative analysis by 
Raup and Sepkoski showed that mass extinctions occur with a 26- 
Myr period, similar to the period seen in qualitative pelagic records 
by Fischer and Arthur. To account for the possibility of periodic 
comet showers, Davis et al. proposed that such showers could be 
triggered by an unseen solar companion star as it passes through 
perihelion on a moderately eccentric orbit. To test a prediction im- 
plicit in this model the authors examined records of large impact 
craters on the Earth. The authors report here that most of the cra- 
ters occur in a 28.4-Myr cycle. Within measurement errors, this 
period and its phase are the same as those found in the fossil mass 
extinctions. The probability that such agreement is accidental is 1 in 
10% 21 references, 4 figures, 1 table. 


19245 Tikal obsidian: sources and typology. Moholy- 
Nagy, H.; Asaro, F.; Stross, F.H. (Univ. of Michigan, Ann 

Arbor). American Antiquity; 49: No. 1, i04-117(1984). Con- 
tract W-7405-ENG-48. 

The obsidian industry of Classic period Tikal, Guatemala, is 
discussed with regard to geological source determinations and be- 
havioral typology. The potential of these two approaches for cul- 
tural reconstruction is greatly extended when they can supplement 
each other. Recent source determinations of obsidian artifacts from 
Tikal indicate (1) a behavioral link between locally-produced pris- 
matic blades of Highland Guatemalan stone and ceremonial incised 
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obsidians and eccentrics, and (2) a Central Mexican origin for a 
seemingly large portion of Tikal’s obsidian projectile points and 
knives. 25 references, 3 figures, 5 tables. 


19246 Tectonic history of the northern Rio Grande rift 
derived from apatite fission-track logy. Kelley, 
S.A.; Duncan, I.J. (Southern Methodist Univ., Dallas, TX). 
Field Conference Guidebook (New Mexico Geological Society); 
67-73(1984). Contract AC03-81ER 10973. 

From 35. field conference of the New Mexico Geological 
Society; Rio Grande, NM, USA (1984). 

This study is concerned with the uplift history of the moun- 
tain ranges that bound the eastern margin of the Rio Grande rift in 
northern New Mexico. The principal objectives of this paper are to 
present the results of fission-track dating of granitic rocks from 
three ranges on the eastern margin of the rift, and to use these dates 
to infer the approximate timing and the rate of uplift and erosion in 
each range. These data are then used to place constraints on the 
paleographic evolution of northern New Mexico between the Late 
Cretaceous and the early Miocene. The paleogeography shows that 
the ranges on the eastern margin of the early rift were not as con- 
tinuous along the length of the rift as the ranges observed today. 41 
references, 8 figures, 1 table. 


5802 Geophysics 
REFER ALSO TO CITATION(S) 17809, 17844, 17895, 17925, 19020, 19252 


19247 (NUREG/CR—3232) Detailed studies of selected, 
well-exposed fracture zones in the Adirondack Mountains 
dome, New York. Wiener, R.W.; Isachsen, Y.W. (New York 
State Geological Survey, Albany (USA); Nuclear Regula- 
tory Commission, Washington, DC (USA). Div. of Engi- 
neering Safety). Jan 1987. 92p. NTIS, PC A05/MF AO! - 
GPO. File Number T187900514. 

The Adirondack Mountains constitute a relatively young 
(Mesozoic, Cenozoic) dome on the craton. The dome is undergoing 
contemporary uplift, based on geodetic releveling, and is seismical- 
ly active. The breached dome provides a very large window 
through Paleozoic cover and thus permits ground study of the frac- 
ture systems that characterize the seismogenic basement and influ- 
ence the patterns of brittle deformation that are found in overlying 
Paleozoic rocks of the platform. The predominant fracture zones 
are linear valleys that trend NNE to NE, parallel to the long axis 
of the dome. The 36 field studies of the lineament segments dis- 
cussed in this report suggest that the prominent NE to NNE frac- 
ture systems in the eastern Adirondacks are dominantly high angle 
faults down-stepped to the east, whereas those in the central Adi- 
rondacks are dominantly zero-displacement crackle zones. The 
origin of these features is related to the rapid uplift of the Adiron- 
dack dome. Similar features can be expected to be found in other 
areas of domal uplift or rapid regional uplift. 


19248 Short- and long-period subevents of the 4 February 
1965 Rat Islands earthquake. Mori, J. (Columbia Univ., Pali- 
sades, NY). Bulletin of the Seismological Society of America; 
74: No. 4, 1331-1347(Aug 1984). Contract AC02- 
76ER03134;FG02-84ER 13221. 

Short- and long-period records of the P wave of the 1985 
Rat Islands earthquake were analyzed to locate subevents within 
the main rupture. Four subevents were identified on the short- 
period records in the first 100 sec and on the two long-period 
records in the first 30 sec. The short-period subevents cluster in an 
area 100 km south of the initial epicenter which appears to be off of 
the main fault plane, an area in which two larger aftershocks have 
relatively high stress drops. The long-period subevents are located 
90 km west of the initial epicenter. The times and locations of the 
first short- and long-period subevents indicate they were triggered 
by a front moving near the P-wave velocity. 16 references, 13 fig- 
ures, 3 tables. 
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19249 Dynamic stress drops of moderate earthquakes of 
the Eastern Aleutians and their relation to a great earth- 
quake. Mori, M. (Lamont-Doherty Geological Observatory 
of Columbia Univ., Palisades, NY). Bulletin of the Seismolog- 
ical Society of America; 73: No. 4, 1077-1093(Aug 1983). 
Contract AC02-76ER03 134. 

Short-period WWSSN records are used to calculate dynamic 
stress drops of moderate earthquakes (m/sub b/ = 5.5 to 6.1) in the 
Eastern Aleutians, Alaska. For short-period pulses where scattering 
effects often distort the pulse shape, estimates of dynamic stress 
drop using the formula of Boatwright (1980) have fewer sources of 
uncertainty than does the formula for static stress drop given by 
Brune (1970, 1971). Earthquakes of several tectonic settings within 
the subduction zone were studied: shallow (5 to 8 km) normal fault- 
ing events near the trench; earthquakes in the main thrust zone (30- 
to 50-km depth), and intermediate-depth (100 to 200 km) earth- 
quakes in the Benioff zone. Dynamic stress drops of the intermedi- 
ate-depth earthquakes ranged from 20 to 70 bars while the stress 
drop of earthquakes in the main thrust zone varied over a consider- 
ably larger range, 10 to 300 bars. The two normal events had stress 
drops around 100 bars. Evidence from the great 1964 Alaska earth- 
quake and its aftershocks also suggests an inhomogeneous stress 
field in the main thrust zone which may produce large amounts of 
high-frequency radiation when ruptured by a large earthquake. 27 
references, 16 figures, 4 tables. 


5803 Mineralogy, Petrology, And Rock Mechanics 
REFER ALSO TO CITATION(S) 17932, 18635 


19250 (UCRL—53763) Experimental characterization of 
the hydraulic and mechanical behavior of a jointed rock speci- 
men. Thorpe, R.K. (Lawrence Livermore National Lab., 
CA (USA)). Oct 1986. Contract W-7405-ENG-48. 206p. 
NTIS, PC A10/MF AOl1; 1; GPO Dep. File Number 
DE87005925. 

A laboratory experiment to study the permeability of frac- 
tured granitic rock under stress is presented. The test specimen 
measured one meter diameter by two meters length and contained 
numerous joints of varying size and strength. Four of the joints ex- 
tended through the sample and intersected to form a network of 
flow channels. Uniaxial compression was applied to the specimen 
and radial flow through the fracture network was measured at sev- 
eral different stress levels. Changes in fracture apertures were moni- 
tored independently from the overall specimen deformation. Using 
a 3-D numerical model based on parallel-plate conduits, the rela- 
tionship between aperture and flow through individual fractures 
was investigated. One fracture oriented perpendicular to the load- 
ing axis was responsible for most of the flow. Its minimum hydrau- 
lic conductivity of about 2 cm/sec at 7.48 MPa normal stress was 
substantially greater than that reported in previous large scale tests. 
The rate at which conductivity decreased with increasing stress, 
however, was of comparable magnitude. The specimen failed 
through a combination of fracturing through intact rock and healed 
joints and shearing along pre-existing open joints. The ultimate un- 
iaxial stress of 7.55 MPa was about one-tenth the compressive 
strength of small core samples with similar joints, whereas other 
scale effect studies have reported factors of one-half to one third. 
64 refs., 79 figs., 16 tabs. 


19251 Raman spectra and structure of natural glasses. 
White, W.B.; Minser, D.G. (Pennsylvania State Univ., Uni- 
versity Park). Journal of Non-Crystalline Solids; 67: 45- 
59(1984). Contract AC02-76ER02754. 

The prominent features in most synthetic silicate glass 
Raman spectra are intense broad bands in the 850-1150 cm™? region 
due to symmetric stretching motions of silica tetrahedra with vary- 
ing numbers of non-bridging oxygens, and an intense band in the 
400-600 cm™! region due to a stretch-bend mixed vibration across 
Si-O-Si bridging bonds. The wavenumber of the 400-600 cm™' band 
varies with degree of polymerization of the network and with Si-O- 
Si (and Si-O-Al) bridging bond angle. Raman spectra were meas- 
ured on several suites of natural glasses including desert glass, tek- 
tites, obsidians of varying composition, and some lunar glasses. 
Some natural glasses, particularly the lunar glasses produce very 
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broad and poorly defined spectra, a result that is interpreted in 
terms of additional structural disorder beyond the conventional 
random network. Desert glass, as expected, is essentially silica glass 
and its structure differs little from laboratory-produced silica glass. 
Obsidians, in spite of their chemical complexity, produce Raman 
spectra with the major features found in compositionally simpler 
alkali silicate and alkali-alumina-silicate glasses. Spectra vary sys- 
tematically from rhyolitic to basaltic compositions reflecting the de- 
polymerization of the network. Tektite spectra are similar to spec- 
tra of obsidians but differ in detail. All spectra correlate with the 
number of non-bridging oxygens calculated from bulk chemical 
composition. 21 references, 10 figures, 2 tables. 


19252 Shock-wave studies of ice under uniaxial strain 
conditions. Larson, D.B. (Lawrence Livermore National 
Lab., CA). Journal of Glaciology; 30: No. 105, 235-240(1984). 
Contract W-7405-ENG-48. 

Shock-wave studies have been conducted at stress levels up 
to 3.6 GPa. A light-gas gun accelerated the flat-faced projectile 
used to impact the ice-containing targets. The ice samples were ini- 
tially at ambient pressure and at temperatures of -10 +/- 2 C. The 
recorded time histories of particle velocity show a precursor wave 
with an average wave velocity of 3.7 km/s and an average particle 
velocity amplitude of 0.06 km/s. The particle velocity data were 
converted to stresses and volumes using Lagrangian gage analysis 
and the assumption of a simple non-steady wave. This conversion 
provides a complete compression cycle (which includes both load- 
ing and unloading paths) for comparison with static measurements. 
All experiments show the onset of melting at 0.15 to 0.2 GPa. Ex- 
periments with maximum stress states between 0.2 and 0.5 GPa 
yield results which suggest that a mixed phase of ice I and liquid 
water exists at these conditions. For maximum loading stresses be- 
tween 0.6 and 1.7 GPa the results suggest that the final state is pre- 
dominantly ice VI. In these experiments the specific volume upon 
compression is changed from 1.09 m*/Mg to approximately 0.76 
m*/Mg, which represents compaction of approximately 30%. The 
unloading paths determined from these experiments indicate that 
the ice VI remains in a frozen or metastable state during most of 
the unloading process. This hysteresis in the compression cycle 
gives rise to a large loss of shock-wave energy to the transforma- 
tion process. At stress levels above 2.2 GPa, ice VII should be the 
stable form for water according to static compression measure- 
ments. Data at 2.4 and 3.6 GPa suggest that ice VII may be formed 
but these results indicate a mixed phase of ice VI and ice VII 
rather than complete transformation to ice VII. 14 references, 8 fig- 
ures, 1 table. 


19253 Permeability of whole and jointed Barre granite. 
Kranz, R.L.; Frankel, A.D.; Engelder, T.; Scholz, C.H. 
(Lamont-Doherty Geological observatory of Columbia 
Univ., Palisades, NY). International Journal of Rock Me- 
chanics and Mining Sciences and Geomechanics Abstracts; 16: 
225-234(1979). 

The permeability of whole and jointed Barre granite was 
measured at pressures up to 2 kbars. Jointed samples were actually 
split cylinders joined by surfaces with controlled surface roughness. 
Samples with induced tension fractures were also measured. The 
permeability of the whole rock ranged from about 10~* to 10-7 dar- 
cies. The permeability of the jointed rock ranged from about 8 x 
10-5 darcies at low pressure down to that of the whole rock at high 
pressures. Permeability was not a simple function of the difference 
between external confining pressure (P/sub c/) and internal fluid 
pressure (P/sub f/). Changes in permeability were found to be pro- 
portional to (b dP/sub f/ - a dP/sub c/) where b/a < 1 for the 
jointed rock and b/a ca = 1 for whole rock. The order of applica- 
tion of P/sub c/ and P/sub f/ was also important. Permeability 
hysteresis and an ultimate decrease in permeability in both whole 
and jointed rock resulted when internal fluid pressure was cycled. 
This effect seems to diminish with increasing confining pressure. At 
a particular P/sub c/, the volume flow rate, q, is proportional to 
(P/sub c/ - P/sub f/)/sup -n/. Increasing the surface roughness of 
the joints decreased the value of n, which was smallest for the ten- 
sion fracture and the whole rock. Within the uncertainty of joint 
aperture measurements, a flat plate model of the joint seem inad- 
equate. 19 references, 10 figures, 2 tables. 


ERA-12/9 / 2672 


5804 Geochemistry 
REFER ALSO TO CITATION(S) 19243 


19254 (NUREG/CR—4708-Vol.1-No.1) Progress in eval- 
uation of radionuclide geochemical information developed by 
DOE high-level nuclear waste repository site projects: Semi- 
annual report for October 1985-March 1986. Meyer, R.E.; 
Arnold, W.D.; Blencoe, J.G.; O’Kelley, G.D.; Case, F.I,; 
Land, J.F.; Jacobs, G.K. (Oak Ridge National Lab., TN 
(USA)). Nov 1986. Contract AC05-840R21400. 58p. 
(ORNL/TM—10147-Vol.1-No.1). NTIS, PC A04/MF A01 
- GPO. File Number T187002819. 

Information that is being developed by projects within the 
Department of Energy (DOE) pertinent to the potential geochemi- 
cal behavior of radionuclides at candidate sites for a high-level ra- 
dioactive waste repository is being evaluated by Oak Ridge Nation- 
al Laboratory (ORNL) for the Nuclear Regulatory Commission 
(NRC). During this report period emphasis was placed upon the 
Yucca Mountain, Nevada, site. Several samples of tuff were ana- 
lyzed and characterized by X-ray diffraction and petrographic anal- 
ysis. Initial sorption experiments with cesium and strontium demon- 
strated the necessity of preequilibration and control of the CO: par- 
tial pressure over the experiment. A small particle size effect was 
observed for sorption of Np on various size fractions of tuff. Diffi- 
culties were experienced in preparing standard solutions of europi- 
um. Preliminary comparison of our data for sorption of cesium and 
strontium with those of NNWSI showed that sorption ratios were 
similar for approximately the same conditions. One of our principal 
concerns with the NNWSI data is that much of their data was 
taken without control of CO: partial pressure. 


19255 Measurement of water in rhyolitic glasses: calibra- 
tion of an infrared spectroscopic technique. Newman, S.; 
Stolper, E.M.; Epstein, S. (California Institute of Technolo- 
gy, Pasadena). American Mineralogist; 71: No. 11-12, 1527- 
1541(Nov-Dec 1986). Contract FG03-85ER 13445. 

A series of natural rhyolitic obsidians were analyzed for 
their total water contents by a vacuum extraction technique. The 
grain size of the crushed samples can significantly affect these anal- 
yses. Coarse powders must be used in order to avoid surface-corre- 
lated water. These analyses were used to calibrate infrared spec- 
troscopic measurements of water in glass using several infrared and 
near-infrared absorption bands. The authors demonstrate that infra- 
red spectroscopy can yield precise determinations of not only total 
dissolved water contents, but also the concentrations of individual 
H-bearing species in natural and synthetic rhyolitic glasses on spots 
as small as a few tens of micrometers in diameter. 


19256 Trace element patterns at a non-marine Creta- 

ceous-Tertiary boundary. Gilmore, J.S.; Knight, J.D.; Orth, 

C.J.; Pillmore, C.L.; Tschudy, R.H. (Los Alamos National 

1988 IL). Nature (London); 307: No. 5948, 224-228(19 Jan 
4). 

At the fossil-pollen-defined Cretaceous-Tertiary boundary in 
the Raton Basin of New Mexico and Colorado, an iridium abun- 
dance anomaly and excess scandium, titanium, and chromium are 
associated with a thin ash or dust fallout bed (now kaolinitic clay) 
that was preserved in freshwater coal swamps. 51 references, 2 fig- 
ures, 4 tables. 


5805 Oceanography 


REFER ALSO TO CITATION(S) 17919, 19099 


19257 (DOE/ER/60348—3) GABEX II: Hydrographic 
data report, July-August 1981. Lovingood, R.L.; Bush, K.A.; 
Chandler, W.S.; Atkinson, L.P. (Old Dominion Univ., Nor- 
folk, VA (USA). Research Foundation). Dec 1986. Contract 
FG05-85ER60348. 454p. (TR—86-3). NTIS, PC A20. File 
Number DE87004414. 

This report documents hydrographic data collected during 
six cruises on the R/V Cape Henlopen in 1981: CW81-01 (10-16 
July), CW81-02 (19-23 July), CW81-03 (26-30 July), CW81-04 (2-6 
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August), CW81-05 (9-13 August), and CW81-06 (16-21 August) as 
part of the Georgia Bight Experiment II (GABEX< II). The purpose 
of GABEX II was to observe summertime intrusions of Gulf 
Stream water onto the continental shelf off northeast Florida and 
Georgia, and to evaluate the importance of these intrusions on shelf 
dynamics and on the distribution and productivity of plankton. The 
experiment included current meter moorings and shipboard hydro- 
graphic observations. The result was a cruise track and schedule 
that covered the area from Cape Canaveral to Savannah every 
week with the St. Augustine section being repeated twice each 
week. Forty-five cross-shelf hydrographic sections were completed 
during July to August 1981. Stations along each section were locat- 
ed 5 nautical miles apart to resolve the expected spatial scales. Con- 
ductivity/Temperature/Depth (CTD) casts and Niskin bottle sam- 
ples for oxygen, nutrient, and chlorophyll analyses were obtained at 
each station. 


64 PHYSICS I 
6401 Astrophysics And Cosmology 


REFER ALSO TO CITATION(S) 19400, 19406, 19413, 19512, 19524 


19258 (AD-A—174729/4/XAB) Rotation of the coronal 
magnetic field. Hoeksema, J.T.; Scherrer, P.H. (Stanford 
Univ., CA (USA). Center for Space Science and Astrophys- 
ics). Sep 1986. 16p. (CSSA-ASTRO—86-38). NTIS, PC 
A02/MF AO1. 

The coronal magnetic field rotates differently than that of 
the photosphere. The field configuration of the corona can be cal- 
culated from the observed photospheric field using a potential field 
model. Correlation of the field patterns at different latitudes with a 
lag near one solar rotation shows much less differential rotation 
than observed in the photospheric field; however, the peak is very 
broad and determines the rotation rate rather poorly. Consideration 
of longer lags reveals a more-complex rotational structure and indi- 
cates different rotation rates in the northern and southern hemi- 
spheres. Spectral analysis of the equatorial dipole component of the 
coronal field reveals an organization into just a few discrete rota- 
tion frequencies which are apparently present simultaneously. Spec- 
tral analysis of the field at different latitudes shows that the fre- 
quencies are present simultaneously. Spectral analysis of the field at 
different latitudes shows that the frequencies are present simulta- 
neously, but in different hemispheres, and that the southern hemi- 
sphere fields rotate more slowly than those in the north in solar 
cycle 21. 


19259 (CONF-8606257—1) On the measurement of 
107 Ag/1°9 Ag ratios in meteorites. Kutschera, W.; Faester- 
mann, T.; Gillitzer, A.; Fortuna, G. (Technische Univ. 
Muenchen, Garching (Germany, F.R.). Physikdepartment; 
Istituto Nazionale di Fisica Nucleare, Legnaro (Italy)). 
1986. Contract W-31109-ENG-38. 13p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87004971. 

From International workshop on techniches in accelerator 
mass spectrometry; Oxford, UK (30 Jun 1986). 

The detection of stable Ag isotopes in meteorites at the ppB 
level was attempted in an AMS experiment using the Munich MP 
tandem accelerator in conjunction with a time-of-flight detection 
system. The sensitivity of detecting Ag at this level was established 
by observing a counting rate of 17 ions of }°7Ag per sec from a Au 
sample, which had been spiked with the radioisotope 1° Ag (T/sub 
1/2/ = 41 d) at a concentration of 1.0 ppB. A blank Ta sample 
gave no ‘Ag counts in 13 min, which corresponds to a detection 
limit of 7.5 x 10-5 ppB. Although this sensitivity was clearly suffi- 
cient to perform 1’Ag and Ag measurements in the desired con- 
centration range, experiments with these isotopes were hampered 
by a currently irreducable background of stable Ag in the ppM 
range, possibly originating from the ion source itself. Indications of 
extraordinarily high Ag concentrations, far above this background, 
were observed in some of the investigated meteorites, but conclu- 
sions on their actual existence must await a better understanding of 
the origin of the general Ag background. 10 refs., 4 figs., 3 tabs. 
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19260 (DOE/ER/10774—7) Very high energy gamma 
ray astrophysics: Progress report for period May 1, 1986-Feb- 
ruary 15, 1987. Lamb, R.C.; Lewis, D.A. (Iowa State Univ. 
of Science and Technology, Ames (USA)). Feb 1987. Con- 
tract AC02-80ER10774. 1lp. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87006293. 

Highlights of research are noted. These include new elec- 
tronics, noise and gain analysis, tests of imaging, new sources of 
gamma radiation observed, development of a 37-element mini 
camera, computer capabilities, and new detector capabilities. 


19261 (DOE/ER/40008—94) Supersymmetric inflation- 
ary cosmology. Ruiz-Altaba, M. (Florida Univ., Gainesville 
(USA). Dept. of Physics). Jun 1986. Contract AS05- 
81ER40008. 40p. (UFTP—86-7). NTIS, PC A03. File 
Number DE87005516. 

An action is presented, within the framework of supergra- 
vity unification, which satisfies all experimental and cosmological 
constraints. In intermediate scale, around 10% - 107! GeV, arises 
from a critical examination of inflation, supersymmetry breaking, 
fermion masses, proton decay, baryogenesis, and electroweak break- 
ing - including neutrino oscillations and CP violation. Careful con- 
sideration is given to some relevant calculations. 86 refs., 10 figs., 5 
tabs. 


19262 (DOE/ER/40012—2) Search for magnetic mono- 
poles, neutrino oscillations, and superhigh energy physics: 
Technical progress report. (Pennsylvania Univ., Philadelphia 
(USA)). Oct 1986. Contract AC02- 81ER40012. 14p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE87005774. 

This report describes the technical progress with the Homes- 
take cosmic ray and monopole detector system, and recent results. 
There are three components in the Homestake detector: a deep un- 
derground 150 ton liquid scintillator array in the form of a hollow 
box 8m x 8m x 16m, an extensive air shower array (consisting of 27 
liquid scintillation counters, each 3 m?, located on the surface above 
the underground detector) and a 1.6 m diameter Cerenkov tele- 
scope that views cosmic ray primary interactions in the upper at- 
mosphere. The full detector complex has been in operation since 
late 1985. In 1986 the transient recorder circuitry necessary for the 
recognition of magnetic monopoles and other massive, slow parti- 
cles underground was added. The goals of the Homestake experi- 
mental program are to: (1) search for massive magnetic monopoles, 
(2) measure the flux of high energy neutrinos, search for sources of 
these neutrinos and look for neutrino oscillations, particularly reso- 
nant neutrino oscillations in the earth, (3) measure the composition 
of very high energy cosmic rays, (4) investigate the nature of the 
emissions from Cyg X-3, and (5) look for neutrino bursts from col- 
lapsing stars. 


19263 (FNAL/C—86/168-A) Inflation in the universe, 
Circa 1986. Turner, M.S. (Fermi National Accelerator Lab., 
Batavia, IL (USA); Chicago Univ., IL (USA). Enrico Fermi 
Inst.). Dec 1986. Contract AC02-76CH03000. 25p. (CONF- 
8607113—1). NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE87005399. 

From GR 11 conference; Stockholm, Sweden (1 Jul 1986). 

The hot big bang cosmology, or the standard cosmology as 
it is appropriately known, is a highly successful model, providing a 
reliable and tested accounting of the Universe from 0.01 sec after 
the bang until today, some 15 Gyr later. However, very special ini- 
tial data seem to be required in order to account for the observed 
smoothness and flatness of our Hubble volume and for the existence 
of the small primeval density inhomogeneities required for the for- 
mation of structure in the Universe. Inflation offers a means of ac- 
counting for these special initial data which is based upon physics 
at sub-planck energy scales (< <m/sub pl/ = 10?® GeV) and is mo- 
tivated by contemporary ideas in particle theory. Here I review the 
status of the ‘Inflationary Paradigm,’ “Circa,” 1986. At present es- 
sentially all inflationary models involve a very weakiy-coupled 
(quantified by the presence of a dimensionless parameter of order 
10-1? or so) scalar field which is displaced from the minimum of its 
potential. Regions of the Universe where the scalar field is initially 
displaced from its minimum undergo inflation as the scalar field re- 
laxes, resulting in a Universe today which resembles ours in regions 
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much larger than our present Hubble volume (=10** cm), but 
which on very large scales (> > 1078 cm) may be a highly irregular. 
At present, the most conspicuous blemish on the paradigm is the 
lack of a compelling particle physics model to implement it. Some 
other unresolved issues facing inflation, including the confrontation 
between inflation and observational data are also reviewed. 112 
refs., 4 figs. 


19264 (FNAL/Pub—86/79-A) The large-scale peculiar 
velocity field in flat models of the universe. Vittorio, N.; 
Turner, M.S. (California Univ., Berkeley (USA). Dept. of 
Astronomy; Fermi National Accelerator Lab., Batavia, IL 
(USA); Chicago Univ., IL (USA). Enrico Fermi Inst.). Oct 
1986. Contract ‘AC02-76CH03000. 18p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87005402. 

The inflationary Universe scenario predicts a flat Universe 
and both adiabatic and isocurvature primordial density perturba- 
tions with the Zel'dovich spectrum. The two simplest realizations, 
models dominated by hot or cold dark matter, seem to be in con- 
flict with observations. Flat models are examined with two compo- 
nents of mass density, where one of the components of mass density 
is smoothly distributed and the large-scale (2 10h~* MpC) peculiar 
velocity field for these models is considered. For the smooth com- 
ponent relativistic particles, a relic cosmological term, and light 
strings are considered. At present the observational situation is un- 
settled; but, in principle, the large-scale peculiar velocity field is 
very powerful discriminator between these different models. 61 
refs. 


19265 (FNAL/Pub—86/150-A) Thermal production of 
not so invisible axions in the early universe. Turner, M.S. 
(Fermi National Accelerator Lab., Batavia, IL (USA); Chi- 
cago Univ., IL (USA). Enrico Fermi Inst.). Oct 1986. Con- 
tract AC02-76CH03000. 12p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87005404. 

We find that for Peccei-Quinn symmetry-breaking scales = 
2 x 10° GeV (corresponding to axion masses = 3 x 10~eV) ther- 
mal production of axions in the early Universe (via the Primakoff 
and photoproduction processes) dominates coherent production by 
a factor of about 1200 (m/sub a//eV)/sup 2.175/. The photon lumi- 
nosity from the decays of these relic axions leads to a model-inde- 
pendent upper limit to the axion mass of order 2 to SeV. If the 
axion mass saturates this bound, relic axion decays may well be de- 
tectable. 14 refs., 3 figs. 


19266 (FNAL/Pub—86/158-A) Double inflation: A possi- 
ble resolution of the large-scale structure problem. Turner, 
M.S.; Villumsen, J.V.; Vittorio, N.; Silk, J.; Juszkiewicz, R. 
(Fermi National Accelerator Lab., Batavia, IL (USA); Cali- 
fornia Inst. of Tech., Pasadena (USA); Rome Univ. (Italy). 
Ist. Astronomico; California Univ., Berkeley (USA). Dept. 
of Astronomy). Nov 1986. Contract AC02-76CH03000. 22p. 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE87005403. 

A model is presented for the large-scale structure of the uni- 
verse in which two successive inflationary phases resulted in large 
small-scale and small large-scale density fluctuations. This bimodal 
density fluctuation spectrum in an 2 = 1 universe dominated by 
hot dark matter leads to large-scale structure of the galaxy distribu- 
tion that is consistent with recent observational results. In particu- 
lar, large, nearly empty voids and significant large-scale peculiar 
velocity fields are produced over scales of ~100 Mpc, while the 
small-scale structure over = 10 Mpc resembles that in a low densi- 
ty universe, as observed. Detailed analytical calculations and nu- 


merical simulations are given of the spatial and velocity correla- 
tions. 38 refs., 6 figs. 


19267 (FNAL/Pub—86/159-A) Inflation in spherically 
symmetric inhomogeneous models. Stein-Schabes, J.A. 
(Fermi National Accelerator Lab., Batavia, IL (USA). The- 
oretical Astrophysics Group). Nov 1986. Contract AC02- 
76CH03000. 20p. NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE87005405. 

Exact analytical solutions of Einstein's equations are found 
for a spherically symmetric inhomogeneous metric in the presence 
of a massless scalar field with a flat potential. The process of isotro- 
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pization and homogenization is studied in detail. It is found that the 
time dependence of the metric becomes de Sitter for large times. 
Two cases are studied. The first deals with a homogeneous scalar 
field, while the second with a spherically symmetric inhomogen- 
eous scalar field. In the former case the metric is of the Robertson- 
Walker form, while the latter is intrinsically inhomogeneous. 16 
refs. 


19268 (FNAL/Pub—87/16-A) Primordial lithium: New 
reaction rates, new abundances, new constraints. Kawano, L.; 
Sc , D.; Steigman, G. (Chicago Univ., IL (USA); 
Fermi National Accelerator Lab., Batavia, IL (USA); Ohio 
State Univ., Columbus (USA)). Dec 1986. Contract AC02- 
76CHO03000. 13p. NTIS, PC A02. File Number 
DE87005401. 

Newly measured nuclear reaction rates for *H(a,y)7Li 
(higher than previous values) and 7Li(p,a)*He (lower than previous 
values) are shown to increase the ’Li yield from big bang nucleo- 
synthesis for lower baryon to photon ratio (eta = 4 x 10~*°); the 
yield for higher eta is not affected. New, independent determina- 
tions of Li abundances in extreme Pop II stars are in excellent 
agreement with the earlier work of the Spites and give continued 
confidence in the use of 7Li in big bang baryon density determina- 
tions. The new ‘Li constraints imply a lower limit on eta of 2 x 
10-*° and an upper limit of 5 x 10~'°. This lower limit to eta is con- 
cordant with that obtained from considerations of D + *He. The 
upper limit is consistent with, but even more restrictive than, the D 
bound. With the new rates, any observed primordial Li/H ratio 
below 107 '° would be inexplicable by the standard big bang nucleo- 
synthesis. A review is made of the strengths and possible weakness- 
es of utilizing conclusions drawn from big bang lithium consider- 
ations. An appendix discusses the null effect of a factor of 32 in- 


crease in the experimental rate for the D(d,y)*He reaction. 28 refs., 
1 fig. 


19269 (LA-UR—86-3684) Using nonradial pulsations to 
determine the envelope composition of very evolved stars. 
Starrfield, S. (Los Alamos National Lab., NM (USA); Joint 
Inst. for Lab. Astrophysics, Boulder, CO (USA)). 7 Jul 
1986. Contract W-7405-ENG-36. 8p. (CONF-860793—4). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE87001982. 

From 2. IAP recontre on nuclear astrophysics; Paris, France 
(7 Jul 1986). 

Recent observational and theoretical studies of the ZZ Ceti 
variables (DA degenerate dwarfs), the DBV variables (DB degen- 
erate dwarfs), and the GW Vir variables (DO degenerate dwarfs) 
have shown them to be pulsating in nonradial g* -modes. The pulsa- 
tion mechanism has been identified for each class of variable star 
and, in all cases, involves predictions of the stars envelope composi- 
tion. The ZZ Ceti variables must have pure hydrogen surface 
layers, the DBV stars must have pure helium surface layers, and 
the GW Vir stars must have carbon and oxygen rich surface layers. 
44 refs. 


19270 (LA-UR—87-39) MHD waves detected by ice at 
distances > 28 x 10° km from Comet Halley: Cometary or 
solar wind origin. Tsurutani, B.T.; Brinca, A.L.; Smith, E.J.; 
Thorne, R.M.; Scarf, F.L.; Gosling, J.T.; Ipavich, F.M. 
(Los Alamos National Lab., NM (USA); Jet Propulsion 
Lab., Pasadena, CA (USA); California Univ., Los Angeles 
(USA). Dept. of Atmospheric Sciences; TRW Space and 
Technology Group, Redondo Beach, CA (USA); Maryland 
Univ., College Park (USA). Dept. of Physics). 1986. Con- 
tract W-7405-ENG-36. 7p. (CONF-8610207—6). NTIS, PC 
AO02. File Number DE87005122. 

From 20. ESLAB symposium; Heidelberg, F.R. Germany 
(27 Oct 1986). 

Spectral analyses of the high resolution magnetic field data 
are employed to determine if there is evidence of cometary heavy 
ion pickup when ICE was closest to Halley, ~28 x 10° km. No evi- 
dence is found for the presence of aeavy ion cyclotron waves. 
However, from this search, two new wave modes are discovered in 
the solar wind: electromagnetic ion cyclotron waves and drift 
mirror mode waves. Both modes have scales of 10 to 60 s (1 to 6 
T/sub p/) in the spacecraft frame. The possibility of wave genera- 





2675 / ERA-12/9 


tion by cometary hydrogen pickup is explored. Theoretical argu- 
ments and further experimental evidence indicates that cometary 
origin is improbable. The most likely source is plasma instabilities 
associated with solar wind stream-stream interactions. VLF electro- 
static emissions are found to occur in field minima or at gradients 
of the drift mirror structures. Possible generation mechanisms of 
drift mirror mode waves, cyclotron waves and electrostatic waves 
are discussed. 


19271 (LA-UR—87-40) Analysis of the Giacobini-Zinner 
bow wave. Smith, E.J.; Slavin, J.A.; Bame, S.J.; Thomsen, 
M.F.; Cowley, S.W.H.; Richardson, I1.G.; Hovestadt, D.; 
Ipavich, F.M.; Ogilvie, K.W.; Coplan, M.A. (Los Alamos 
National Lab., NM (USA); Jet Propulsion Lab., Pasadena, 
CA (USA); Imperial Coll. of Science and Technology, 
London (UK); Maryland Univ., College Park (USA); Na- 
tional Aeronautics and Space Administration, seamen 
MD (USA). Goddard S; Flight Center; eo. 
Research and Technology Centre, Ose. (Nether- 
lands)). 1986. Contract W-7405-ENG-36. 6p. (CONF- 
8610207—7). NTIS, PC A02. File Number DE87005121. 

From 20. ESLAB symposium; Heidelberg, F.R. Germany 
(27 Oct 1986). 

The cometary bow wave of P/Giacobini-Zinner has been 
analyzed using the complete set of ICE field and particle observa- 
tions to determine if it is a shock. Changes in the magnetic field and 
plasma flow velocities from upstream to downstream have been 
analyzed to determine the direction of the normal and the propaga- 
tion velocity of the bow wave. The velocity has then been com- 
pared with the fast magnetosonic wave speed upstream to derive 
the Mach number and establish whether it is “supersonic”, i.e., a 
shock, or “subsonic,” i.e., a large amplitude wave. The various 
measurements have also been compared with values derived from a 
Rankine-Hugoniot analysis. The results indicate that, inbound, the 
bow wave is a shock with M = 1.5. Outbound, a subsonic mach 
number is obtained, however, arguments are presented that the bow 
wave is also likely to be a shock at this location. 11 refs., 4 figs., 2 
tabs. 


19272 (N—87-14147) Physics and chemistry of dusty 
plasmas: a laboratory and theoretical investigation. Final 
Report. Whipple, E.C. (California Univ., San Diego, La 
Jolla (USA). ia 1986. 8p. (NASA-CR—179963; NAS— 
1.26:179963). NTIS, PC A02/MF AO1. 

Theoretical work on dusty plasmas was conducted in three 
areas: collective effects in a dusty plasma, the role of dusty plasmas 
in cometary atmospheres, and the role of dusty plasmas in planetary 
atmospheres (particularly in the ring systems of the giant planets). 
Laboratory investigations consisted of studies of dust/plasma inter- 
actions and stimulated molecular excitation and infrared emission 


by charged dust grains. Also included is a list of current publica- 
tions. 


19273 (N—87-14218) Research relative to a model of the 
Orion nebula. Final technical report, 1 September 1985-31 
August 1986. Zuckerman, B.M. (Columbia Univ., New York 
(USA)). 1986. 8p. (NASA-CR—179935; NAS— 
1.26:179935). NTIS, PC A02/MF A 

Research basically has been aoe along two avenues. 
First of all, there is a long-standing interest in modeling H II re- 
gions in order to understand the physical processes involved and to 
extract important astrophysical information. This includes knowl- 
edge of chemical elemental abundances and properties of the excit- 
ing stars, such as their far ultraviolet spectrum. The Orion Nebula 
is a prime candidate to study because it is nearby, bright, the ex- 
tinction is not large, and its appearance is reasonably circular. Such 
a shape is consistent with a geometrical structure that is spherically 
symmetric (1-D) or one that is axisymmetric (2-D) seen nearly face- 
on. Previously all detailed modeling of the ionization and thermal 
structure of H II regions has been confined to 1-D because of com- 
putational complexity. There is now the capability to treat the 2-D 
case with much of the level of physical sophistication as the 1-D 
case. The interpretation of the spectra of gaseous nebulae in terms 
of underlying physical processes requires measurements of line in- 
tensities at different points in the object and over as wide a set of 
excitation and ionization conditions as practical. Observations of 
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nebulae have been made for many years in the optical and radio but 
only recently in the infrared and ultraviolet. These relatively new 
windows allow observations of lines of ionization states not avail- 
able in the radio or optical--providing a much more complete set of 
known quantities to undertake a meaningful modeling effort. 


19274 (N—87-14236) Helioseismic observations at Stan- 
ford, 1977-1986. Henning, H.M.; Scherrer, P.H. (Stanford 
Univ., CA (USA)). Nov 1986. 6p. (NASA-CR—179933; 
NAS—1.26:179933; CSSA-ASTRO—86-43). NTIS, 
A02/MF AO1. 

Observations of low degree modes of solar oscillations were 
made at the Wilcox Solar Observatory for more than a decade. The 
set of observations from 1977 through 1986 are reexamined. The 
stability of the p-mode frequencies for modes of degree 1=2-5 in 
each year is tested. A marginally significant trend of a decrease in 
p-mode frequencies of 0.06 microHz per year is found. The conti- 
nuity of the observed signal at 160.01 minutes are also examined. It 
was found that the previously reported phase stability is no longer 
present. However, due to uncertainties in calibration, the reality of 
the reported signal can not be excluded. 


19275 (N—87-14240) Two component model for x-ray 
emission of radio selected QSO’s. Isobe, T.; Feigelson, E.D.; 
Singh, K.P.; Kembhavi, A. (Pennsylvania ‘State Univ., Uni- 
versity Park (USA). Davey Lab.). 1986. 3p. (NASA-CR— 
179923; NAS—1.26:179923). NTIS, PC A02/MF AO1. 

Using a large database of radio, optical, and x ray luminosi- 
ties of AGNs with survival analysis, it was found that the x ray 
emission of the radio selected quasars has two components. One is 
related to the optical luminosity and the other is related to the 
radio luminosity. 


19276 (N—87-15035) Emission line region kinematics in 
selected Seyfert galaxies. Final report, 1 July 1985-30 June 
1986. Ferland, G.J. (Ohio State Univ., Columbus (USA)). 
Jan 1987. 4p. (NASA-CR—180029; NAS—1.26:180029). 
NTIS, PC A02/MF AO1. 

The kinematic state of the emission line regions of active ga- 
lactic nuclei (AGN) is a fundamental problem which addresses the 
very nature of these objects. The currently popular model of the 
energy source of the latter is accretion onto the supermassive black 
hole which is believed to reside in the nuclear regions of galaxies. 
If this picture is correct then the emission line gas may be expected 
to be infalling, and may eventually provide the fuel to power them. 
It is very difficult to determine the kinematic state of the emission 
line gas because of the technical problems associated with their 
small apparent sizes, as seen from the earth. One can only observe 
the net emission from a large ensemble of clouds, so the emission 
lines are by necessity composite. Several very long exposures of 
NGC 1068, one of the very nearest Seyfert galaxies, were obtained. 
Because of its proximity, it is expected to have the best resolved 
emission line regions as seen from earth. The La emission line of 
neutral hydrogen will radiate preferentially in the direction of the 
central object because of the effects of emission line gas opacity on 
the transfer of radiation out of the clouds. By obtaining high disper- 
sion observations of Doppler broadening of the line through the 
small entrance aperture of the IUE one can determine whether this 
material is in a state of outflow (expected if explosions power the 
central engine), inflow (expected for accretion onto a massive black 
hole), or rotation (expected for gas with significant angular momen- 
tum near the central regions of a galaxy). 


19277 (N—87-15131) Evolution and interaction of large 
interplanetary streams. Whang, Y.C.; Burlaga, L.F. (Nation- 
al Aeronautics and Space Administration, Greenbelt, MD 
(USA). Goddard Space Flight Center). Feb 1985. 4lp. 
(NASA-TM—86192; NAS—1.15:86192). NTIS, PC A03/ 
MF AOl. 

A computer simulation for the evolution and interaction of 
large interplanetary streams based on multi-spacecraft observations 
and an unsteady, one-dimensional MHD model is presented. Two 
events, each observed by two or more spacecraft separated by a 
distance of the order of 10 AU, were studied. The first simulation is 
based on the plasma and magnetic field observations made by two 
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radially-aligned spacecraft. The second simulation is based on an 
event observed first by Helios-1 in May 1980 near 0.6 AU and later 
by Voyager-1 in June 1980 at 8.1 AU. These examples show that 
the dynamical evolution of large-scale solar wind structures is 
dominated by the shock process, including the formation, collision, 
and merging of shocks. The interaction of shocks with stream 
structures also causes a drastic decrease in the amplitude of the 
solar wind speed variation with increasing heliocentric distance, 
and as a result of interactions there is a large variation of shock- 
strengths and shock-speeds. The simulation results shed light on the 
interpretation for the interaction and evolution of large interplan- 
etary streams. Observations were made along a few limited trajec- 
tories, but simulation results can supplement these by providing the 
detailed evolution process for large-scale solar wind structures in 
the vast region not directly observed. The use of a quantitative 
nonlinear simulation model including shock merging process is cru- 
cial in the interpretation of data obtained in the outer heliosphere. 


19278 (N—87-15149) Studies of radiative transfer in 
planetary atmospheres. Semiannual status report, 1 June-30 
November 1986. Irvine, W.M.; Schloerb, F.P. (Massachu- 
setts Univ., Amherst (USA)). 1986. 10p. (NASA-CR— 
180021; NAS—1.26:180021; SASR—39). NTIS, PC A02/ 
MF AOl1. 

Schloerb and Claussen continued their analysis of the very 
high quality data set obtained on the 18 centimeter OH line from 
the Comet P/Halley with the NRAO 43 meter antenna. The high 
spectral resolution (0.22 km/sec) and high signal-to-noise of the OH 
spectra make them ideal for the study of kinematics in the coma. 
Synthetic profiles were initiated for comparison with the data. A 
vectorial model was developed using the Monte Carlo techniques 
originated by Combi and Delsemme. Analysis of the millimeter 
wavelength observations of HCN emission from P/Halley obtained 
throughout much of the recent apparition were continued using the 
University of Massachusetts 14 millimeter-wavelength (FCRAO) 
antenna. A detailed analysis of the HCN lineshapes was performed 
over the last six months. The excitation of HCN in the coma was 
studied to obtain a detailed match to the observed spectra. The pas- 
sive millimeter wave radiometer was used to probe the physical and 
chemical nature of comets from spacecraft. Work was continued on 
an improved theory of radiative transfer for rough and porous sur- 
faces, such as the regoliths of satellites, asteroids, and comets. 


19279 (N—87-15150) Ephemeral active regions and coro- 
nal bright points: a solar maximum Mission 2 guest investiga- 
tor study. Final report. Harvey, K.L.; Tang, F.Y.C.; Gai- 
zauskas, V.; Poland, A.I. (National Aeronautics and Space 
Administration, Greenbelt, MD (USA). Goddard Space 
Flight Center). May 1986. 46p. (NASA-CR—177900; 
NAS—1.26:177900). NTIS, PC A03/MF A0O1. 

A dominant association of coronal bright points (as seen in 
He wavelength 10830) was confirmed with the approach and subse- 
quent disappearance of opposite polarity magnetic network. While 
coronal bright points do occur with ephemeral regions, this associa- 
tion is a factor of 2 to 4 less than with sites of disappearing magnet- 
ic flux. The intensity variations seen in He I wavelength 10830 are 
intermittent and often rapid, varying over the 3 minute time resolu- 
tion of the data; their bright point counterparts in the C IV wave- 
length 1548 and 20 cm wavelength show similar, though not always 
coincident time variations. Ejecta are associated with about 1/3 of 
the dark points and are evident in the C IV and H alpha data. 
These results support the idea that the anti-correlation of x-ray 
bright points with the solar cycle can be explained by the correla- 
tion of these coronal emission structures with sites of cancelling 
flux, indicating that, in some cases, the process of magnetic flux re- 
moval results in the release of energy. That the intensity variations 
are rapid and variable suggests that this process works intermittent- 
ly. 


19280 (RRK—85-35) Gauge-invariant perturbations in 
anisotropic homogeneous cosmological models. (Hiroshima 
Univ., Takehara (Japan). Research Inst. for Theoretical 
Physics). Dec 1985. 36p. NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE87701236. 

Perturbations in spatially flat anisotropic homogeneous cos- 
mological models with arbitrary dimension N are classified into 


three types I, II and III and gauge-invariant quantities are defined 
in each type. Equations for them are derived for arbitrary aniso- 
tropic flat models. It is found that density perturbations are de- 
scribed by second-order differential equations, as in isotropic back- 
ground models, and the equations for gravitational waves induced 
by them are derived. Their solutions are obtained for approximate 
Kasner-type anisotropic models and their characteristic behaviors 
are shown. The instability problem in a Kaluza-Klein multidimen- 
sional universe also is discussed. 


19281 Evolution of cosmic networks. Vachaspati, T.; Vi- 
lenkin, A. (Bartol Research Foundation of the Franklin In- 
stitute, University of Delaware, Newark, Delaware 19716). 
Physical Review (Section D: Particles and Fields; 35: No. 4, 
1131-1137(15 Feb 1987). 

The cosmological evolution of three-dimensional networks 
of monopoles connected by strings is studied both numerically and 
analytically. We find that the networks evolve in a self-similar fash- 
ion. Monopoles and antimonopoles annihilate, creating larger and 
larger gaps in the network, so that the typical scale of the network 
grows proportionally to time. Observational constraints on the pa- 
rameters of the model and possible cosmological implications of 
networks are briefly discussed. 


19282 Fractal geometry of cosmic and correla- 
tions among galaxies and Abell clusters. Pagels, H.R. (The 
Rockefeller University, 1230 York Avenue, New York, 
New York 10021). Physical Review [Section] D: Particles and 
Fields; 35: No. 4, 1141-1145(15 Feb 1987). 

In the context of the cosmic-string picture of galaxy and 
cluster formation we develop a model for the loop correlation func- 
tion. Assuming that parent loops have dimension 1 and that the 
production of child loops cut off from the parent with a peculiar 
velocity v is described by a Brownian random walk we estimate for 
the fractal dimension of the correlations D = 1+3.28v2 For 
vax0.24 this gives the observed fractal D=1.2. 


19283 Cosmogenic radionuclides and noble gases in the 
Wethersfield (1982) chondrite. Evans, J.C.; Reeves, J.H.; 
Bogard, D.D. (Battelle Pacific Northwest Labs., Richland, 
WA; NASA, Johnson Space Center, Houston, TX). Meteor- 
itics; 21: 243-250(Sep 1986). 

The Wethersfield (1982) chondrite was assayed for a suite of 
cosmogenic radionuclides shortly after fall. Data are reported for 
Be-7, Na-22, All-26, Sc-46, V-48, Cr-51, Mn-54, Co-56, Co-57, and 
Co-60. A comparison is made with predicted results based on a 
scaling to the Deep River Neutron Monitor. Noble gases were also 
assayed in a subsample. The cosmic-ray-exposure age is estimated 
to be 45 Myr. 9 references. 


19284 Are baryonic galactic halos possible. Olive, K.A.; 


Hegyi, D.J. (MS No. 209, Fermilab, P.O. Box 500, Batavia, 
IL 60510). pp 112-115 of Inner space/outer space. The 
interface between cosmology and particle physics. Kolb, 
E.W.; Turner, M.S.; Lindley, D.; Olive, K.; Seckel, D. Chi- 
cago, IL; University of Chicago Press (1986). 

There is little doubt from the rotation curves of spiral galax- 
ies that galactic halos must contain large amounts of dark matter. 
In this contribution, the authors review arguments which indicate 
that it is very unlikely that galactic halos contain substantial 
amounts of baryonic matter. While the authors would like to be 
able to present a single argument which would rule out baryonic 
matter, at the present time they are only able to present a collection 
of arguments each of which argues against one form of baryonic 
matter. These include: 1) snowballs; 2) gas; 3) low mass stars and 
Jupiters; 4) high mass stars; and 5) high metalicity objects such as 
rooks or dust. Black holes, which do not have a well defined 
baryon number, are also a possible candidate for halo matter. They 
briefly discuss black holes. 





19285 Looking for cosmological neutrinos through reso- 
nant of cosmic ray neutrinos. Weiler, T.J. (Phys- 
ics t., B-019, Univ. of California, La Jolla, CA 92093). 
pp 107-111 of Inner ——— The interface be- 
tween cosmology and particle Erp Kolb, E.W.; Turner, 
M.S.; Lindley, D.; Olive, K.; kel, D . Chicago, IL; Uni- 
versity of Chicago Press (1986). 

The proposal to search for relic neutrinos through their ab- 
sorption effect on the neutrino cosmic ray flux is discussed. It is 
shown that within the context of big band cosmology, detection of 
relic neutrinos with this method appears very unlikely but not im- 
possible. 


19286 New measurements of the spectrum of the cosmic 
microwave Peterson, J.B.; Richards, P.L.; 
Bonomo, J.L.; Timusk, T. pp 119-125 of Inner space/outer 

. The interface between cosmology and J ee phys- 
ics. Kolb, E.W.; Turner, M.S.; ey, Olive, K.; 
Seckel, D. Chicago, IL; University of Seas Press (1986). 

Accurate measurements of the spectrum of the cosmic 
microwave background (CMB) can provide useful tests of cosmolo- 
gical theories. The data set existing in 1982 has been summarized on 
a number of occasions. To first approximation the CMB is charac- 
terized by a single temperature and thus has a blackbody spectrum 
over the frequency range from 0.02 to 24 cm/sup -1/. The error 
limits given for these experiments are dominated by systematic 
errors and are often very subjective. Consequently, it is not clear 
how to analyze the data set in a valid way. The general impression, 
however, is of a scatter in the high frequency data that is somewhat 
larger than would be expected from the given error limits. 


19287 Galactic cycles and their relationship to life on 


earth. Olson, A.P. (Applied ge ae — National 
Lab., 9700 South Cass Ave., pag r= IL 


wd pp 283- 
284 of Inner space/outer space. The interface between cos- 
mology and cle aa. ‘Kolb, E.W.; Turner, M.S.; 
Lindley, D.; Olive, K.; Seckel, D. Chicago, IL; University 
of Chicago ‘beens (1986). 

Shock waves are believed to be responsible for formation of 
galactic arms. The density wave theory of galactic spirals predicts a 
large-scale shock in the interstellar gas along spiral arms. It is be- 
lieved to be a triggering mechanism for star formation, via sudden 
compression. 


19288 Gravitational lensing by strings. Frieman, J.A. 
(Dept. of Physics and Astrophysics, Univ. of Chicago, 5640 
South Ellis Ave., Chicago, IL 60637). pp 540-542 of Inner 
space/outer space. The interface between cosmology and 
particle physics. = E.W.; Turner, M.S.; Lindley, D.; 
Olive, K.; Seckel, D . Chicago, IL; University of Chicago 
Press (1986). 

Several years ago, it was pointed out that the unusual gravi- 
tational properties of vacuum strings, among them the possibility of 
gravitational lensing, which has recently been explored in detail. 
Gravitational lenses are distinguished by two sorts of properties: 
their image characteristics (e.g., the number of images formed, their 
angular separation, distortion, and magnification), and their statis- 
tics (e.g., the fraction of QSO’s which would be lensed). The au- 
thors would like to know if this combination of characteristics dis- 
tinguishes string lenses sufficiently from other types of lens (either 
compact objects or galaxies) that one could conceive of using QSO 
surveys to search for, or rule out, evidence of strings. 


19289 The Big Bang, the universe and everything. Steig- 
man, G. (Bartol Research Foundation, Univ. of Delaware, 
Newark, DE 19711). pp 25-40 of Inner space/outer space. 
The interface between cosmology and particle physics. 
Kolb, E.W.; Turner, M.S.; Lindley, D.; Olive, K.; Seckel, 
D. Chicago, IL; University of Chicago Press (1986). 

The size, scope and enthusiastic high quality of this work- 
shop is a testimony to the importance and timeliness of the interdis- 
ciplinary research at the frontier of particle physics and cosmology. 
The melding together of the microscopic with the macroscopic has 
led to a synergistic assault on fundamental probdiems yielding new 
insights and significant progress. This article surveys the cosmic 
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connections between the physics of the very, very small and the 
physics of the very, very large. 


19290 The physics of supernova explosions. Weaver, 
T.A.; Woosley, S.E. (Univ. of California, Santa Cruz, CA). 
pp 205-253 of Annual review of astronomy and astrophys- 
ics. Volume 24. Burbridge, G.; Layzer, D.; Phillips, J.G. 
Palo Alto, CA; Annual Reviews Inc. (1986). 

The modern study of supernovae involves many aspects; 
presupernova stellar evolution, the physics of the explosions them- 
selves, observations at all wavelengths of the outbursts and their 
remnants, nucleosynthesis and the chemical evolution of galaxies, 
interaction with the interstellar medium, cosmic-ray acceleration, 
supernovae as distance indicators, and other potentially observable 
phenomena such as neutrino bursts, gravitational radiation, and the 
emissions of a white dwarf collapsing directly to a neutron star. In 
this review, although touching on a number of these topics the au- 
thors are chiefly concerned with the physical processes currently 
held responsible for the explosion and radiation of Type I and II 
supernovae and the observable diagnostics of the models: energe- 
tics, nucleosynthesis, light curves, and spectra. 


19291 A decade of variable positron annihilation radi- 
ation from the center of the Milky Way. Leventhal, M.; Mac 
Callum, C.J. (AT & T Bell Labs., Murray Hill, NJ 07974). 
1003-1013 of Positron annihilation. Jain, P.C.; Singru, 
M.; than, K.P. Philadelphia, PA: W World Scientific 
Pub. Co. (198 5). (CONF-850169—). 
From 7. international conference on positron annihilation; 


‘New Delhi, India (6 Jan 1985). 


A series of balloon and satellite experiments has established 
the existence of a powerful and compact source of positron annihi- 
lation radiation present in the Galactic Center (GC) region through 
the decade of the 1970's. The source was observed to turn off on a 
six-month time scale at the end of the decade and has remained off 
through November 1984. These experiments are reviewed and their 
possible interpretation in terms of central black hole models is sug- 
gested. 
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19292 ae ae Polar cap F layer patch- 
es: structure and dynamics. Weber, E.J.; Klobuchar, J.A.; 
Buchau, J.; Carlson, H.C.; Livingston, R.C. (Air Force 
Geophysics Lab., Hanscom "AFB, MA (USA)). 1 Nov 1986. 
1lp. (AFGL-TR—86-0247). NTIS, PC A02/MF AOl1. 

Published in J. of Geophysical Research, Vol. 91, No. All, 
12, 121-12, 129(1 Nov 1986); Original contains color plates: All 
DTIC reproductions will be in black and white. 

Coordinated measurements of F-region plasma patches were 
conducted on February 3/4, 1984, from Thule and Sondrestrom, 
Greenland. Optical, ionsonde, amplitude scintillation, total electron 
content (TEC), and incoherent scatter radar measurements were 
combined to reveal several new aspects of the structure and trans- 
port of these localized regions of enhanced F region ionization. For 
the first time, these patches were directly tracked flowing in the 
antisunward direction over distances of 3000 km from the center of 
the polar cap to the poleward edge of the auroral oval. Quantative 
measurements of TEC show increases of 10-15 TEC units within 
the patches, above a background polar cap value of 5 TEC units. 
Amplitude scintillation measurements show the presence of iono- 
spheric irregularities through the entire patch, with a weak indica- 
tion of stronger scintillation on the trailing (or E x B unstable) 
edge. 


19293 (AD-A—174803/7/XAB) Analysis phase of 
MITHRAS., Final report, 1 October 1982-30 September 1985. 
Wickwar, V.B.; De La Beaujardiere, O.; Leger, C.A. (SRI 
International, Menlo Park, CA (USA)). 23 Jun 1986. 134p. 
NTIS, PC A07/MF AO1. 
iginal contains color plates: All DTIC/NTIS reproduc- 
tions will be in black and white. 
S is a coordinated multiradar program to study the 
upper atmosphere. Its purpose is to examine the interactions among 
the magnetosphere, ionosphere, and thermosphere, as well as the 
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phenomena that result from these interactions. It is based around a 
data set acquired by the Chatanika, Millstone Hill, and EISCAT in- 
coherent-scatter radars between May 1981 and June 1982. A larger 
portion of this period was unique because it was the only time that 
three radars, well separated in local and magnetic time, operated 
together to probe the high-latitude region. The period was also 
unique because it coincided closely with solar maximum and the 
DE-2 spacecraft was available for correlative observations. To 
learn as much as possible from the observations, several tools were 
developed to improve the handling and analysis: a data-exchange 
tape format was developed, new display methods using color were 
implemented to present the data, F-region analysis procedures were 
extended, and binning procedures were developed to facilitate sta- 
tistical analysis of the data. In addition, workshops were held so 
that the observations could be discussed and interpreted by the 
MITHRAS participants. 


19294 (AD-A—174882/1/XAB) Transverse acceleration 
of oxygen ions by electromagnetic ion cyclotron resonance 
with broad-band left-hand polarized waves. Chang, T.; Crew, 
C.B.; Hershkowitz, N.; Jasperse, J.R.; Retterer, J.M. (Mas- 
sachusetts Inst. of Tech., Cambridge (USA). Center for 
Space Research). Jul 1986. 5p. NTIS, PC A02/MF AO1. 

Published in Geophysical Research Letters, Vol. 13, No. 7, 
636-63 a a, 

asma sheet (CPS) ion conics are oxygen-dominated 

with peak cae ranging from tens to hundreds of eV centered 
around pitch-angles between 115 and 130 degrees. Because of the 
lack of correlation between the CPS conics and the observed cur- 
rents and/or electron beam-like structures, it is not likely that all of 
these conics are generated by interactions with electrostatic ion cy- 
clotron waves or lower hybrid waves. Instead, it is suggested that 
the observed intense broad-band electric-field fluctuations in the 
frequency range between zero and a hundred Hz can be responsible 
for the transverse energization of the ions through cyclotron reso- 
nance heating with the left-hand polarized electromagnetic waves. 
This process is much more efficient for heating the oxygen ions 
than hydrogen ions, thus providing a plausible explanation of the 
oxygen dominance in CPS conics. Simple algebraic expressions are 
given from which estimates of conic energy and pitch angle can be 
easily calculated. This suggested mechanism can also provide some 
preheating of the oxygen ions in the boundary plasma sheet (BPS) 
where discrete aurorae form. 


19295 (AD-A—174896/1/XAB) Neutral-beam propaga- 
tion effects in the upper atmosphere. Technical report. Carini, 
P.; Kalman, G.; Pulsifer, P. (Boston Coll., Chestnut Hill, 
MA (USA). Dept. of Physics). 1 Oct 1984. 27p. (SCIEN- 
TIFIC—1). NTIS, PC A03/MF AO1. 

This report presents a simple theoretical model of beam-in- 
duced stripping of a neutral-particle beam as it propagates in the 
upper atmosphere. A comparison of beam induced stripping with 
stripping induced by the atmosphere demonstrates that for 1-MeV 
neutral hydrogen beams propagating at 200 km altitude beam in- 
duced stripping is negligible when compared with the stripping of 
the neutral beam caused by the atmosphere. This model leads to 
two important conclusions: 1) beam effects will be important only 
when the neutral-beam density is of the same order or larger than 
the atmospheric density. 2) at high launch altitudes, beam-induced 
stripping will be the dominant energy loss mechanism for neutral 
beams. 


19296 (AD-A—174911/8/XAB) Asymptotic theory of ion 
conic distributions. Crew, G.B.; Chang, T.S. (Massachusetts 
Inst. of Tech., Cambridge (USA). Center for Space Re- 
search). Aug 1985. 14p. NTIS, PC A02/MF AO1. 
Published in Physics of Fluids, Vol. 28, No. 8, 2382- 
aes 1985). 
formation of ion conics is discussed in terms of a model 
that permits an asymptotic determination of the ion-distribution 
function. This model is applicable to a class of observed ion-conic 
events where the ion energization is attributable to lower-hybrid- 
wave activity. A two-stage process is considered wherein the 
upward moving component of the ambient ion population is first 
subjected to a region of weak turbulence and is then allowed to 
drift adiabatically up the geomagnetic field. Identification of the 
ratio of ion thermal speed to mean wave speed as a small parameter 


leads to a uniformly valid solution of the quasi-linear diffusion 
equation. The resulting analytic form for the ion conic is then avail- 
able for further analytic work. Implications and limitations of the 
model will be discussed. 


19297 (AD-A—174913/4/XAB) Parametric processes of 
lower-hybrid waves in multicomponent auroral plasmas. Kos- 
kinen, H.E. (Massachusetts Inst. of Tech., Cambridge 
(USA). Center for Space Research). 1986. 7p. NTIS, PC 
A02/MF AO1. 

Published in Ion Acceleration in the Magnetosphere and 
Ionosphere, American Geophysical Union Monograph, No. 38, 291- 
296(1986). 

-_ on instabilities of lower-hybrid waves are considered 
in multicomponent plasmas. The plasma parameters are chosen to 
correspond to plasmas on auroral field lines at altitudes where ac- 
celeration of ionospheric ions perpendicular to the geomagnetic 
field is expected to take place. Since the wave vector matching is 
difficult to satisfy under such conditions, parametric coupling 
through nonresonant quasi-modes becomes important. At altitudes 
of 2000-3000 km, the threshold-wave electric fields for such proc- 
esses are found to be on the order of 1 mV/m. These values are 
within the measured amplitudes of lower hybrid waves and it is 
suggested that parametric processes convert the keV auroral elec- 
tron-beam-driven lower-hybrid waves into waves of lower phase 
velocity perpendicular to the geomagnetic field, thus producing 
waves that are more effective in the transverse acceleration of ions. 


19298 (AD-A—174929/0/XAB) Analytic ion conics in 
the magnetosphere. Crew, G.B.; Chang, T.; Retterer, J.M.; 
Jasperse, J.R. (Massachusetts Inst. of Tech., Cambridge 
(USA). Center for Space Research). 1986. 7p. NTIS, PC 
A02/MF AO1. 

Published in Ion Acceleration in the Magnetosphere and 
Ionosphere, American Geophysical Union Monograph, No. 38, 286- 
290(1986). 

Consider the formation of ion conics through the agency of 
lower-hybrid-wave turbulence in the Earth’s magnetosphere. This 
process begins within a layer where significant wave-particle inter- 
actions result in a velocity space diffusion of the initially cold ion 
population. The conic results from subsequent adiabatic motion 
along geomagnetic field lines. A model for this process is discussed 
that permits an asymptotic determination of the ion distribution 
function. A suitable model for the energy spectral density of the 
turbulence is available. Identification of the ratio of ion thermal 
speed to mean wave speed as a small parameter leads to a uniform- 
ly valid asymptotic solution of the resulting quasi-linear diffusion 
equation. These results are compared to a different approach in 
which a Monte Carlo procedure is used to obtain the ion distribu- 
tion function. In this method, while approximations are not re- 
quired in order to solve the equation, the solution is restricted by 
the need to include a sufficient number of particles in order to have 
reliable statistics. The two approaches are thus complementary, and 
used together can provide a wealth of information about the conic- 
formation process. In particular, we have found that conic forma- 
tion is significantly affected by the presence of field-aligned poten- 
tials, as well as, the spatial extent and spectrum of the turbulence. 


19299 (AD-A—175012/4/XAB) Plasma simulation of ion 
acceleration by lower-hybrid waves in the suprauroral region. 
Retterer, J.M.; Chang, T.; Jasperse, J.R. (Massachusetts 
Inst. of Tech., Cambridge (USA)). 1986. 5p. NTIS, PC 
A02/MF AO1. 

Published in Ion Accelerations in the here and 
Ionosphere, American Geophysical Union Monograph, No. 38, 282- 
285(1986). 

: The generation of lower-hybrid waves below field-aligned 
potential drops and the effect of the resulting turbulence on the ion 
population in the suprauroral region are studied using particle 
plasma simulations. To describe the ion acceleration observed in the 
simulation, a theoretical model is developed using mode-mode cou- 
pling processes to generate the low-phase-velocity very-low-fre- 
quency waves with which the ions first interact. Scaling the simula- 
tion results shows that interaction between the ions and the lower 
hybrid waves can account for the acceleration necessary to 
produce suprauroral energetic ion conic events. 
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19300 (AD-A—175016/5/XAB) Loss-cone populetion in 
the magnetosphere: a boundary-layer description. Retterer, 
J.M.; J , J.R.; Chang, T.S. (Massachusetts Inst. of 
Tech., Cambridge (USA). Center for Space Research). 
1984. 10p. NTIS, PC A02/MF AO1. 

Published in Physics of Space Plasmas, Vol. 5, 107-115(1982- 
1984). 

, A theory is developed which provides a full description of 
the magnetospheric-particle pitch-angle distribution inside and near 
the loss cone, including its spatial variation along the geomagnetic 
field line. An application to the continuous (diffuse) aurora is dis- 
cussed. 


19301 (AD-A—175036/3/XAB) Ion acceleration by lower 
hybrid waves in the suprauroral region. Retterer, J.M.; 
Chang, T.; J: (Massachusetts Inst. of Tech., 


asperse, J.R. 
Cambridge (USA)). 1 Feb 1986. lip. NTIS, PC A02/MF 
A0l. 


Pub. in J. of Geophysical Research, Vol. 91, No. A2, 1609- 
1617(1 Feb 1986). 

In an effort to describe ion conic acceleration, particle 
plasma simulation is used to study the generation of very-low-fre- 
quency waves below field-aligned potential drops and the effect of 
the resulting turbulence on the ion population in the suprauroral 
region. To model the situation, a weak, energetic electron beam 
traveling along the magnetic field is allowed to destabilize a cool 
electron-ion plasma. To describe the ion acceleration observed in 
the simulation, a theoretical model is developed using mode-mode 
coupling processes to generate the low phase velocity VLF waves 
with which the ions first interact. Scaling the simulation results to 
suprauroral conditions demonstrates that the VLF turbulence gen- 
erated below field aligned potential drops can account for the ac- 
celeration of ions observed in energetic ion conic distributions. 


19302 Enhancements of energetic ions associated with 
travelling compression regions in the deep geomagnetic tail. 
Murphy, N.; Slavin, J.A.; Baker, D.N.; Hughes, W.J. 
(Blackett Laboratory, Imperial College, London). Journal of 
Geophysical Research; 92: No. A1, 64-70(1 Jan 1987). 

This paper presents a representative example of an enhance- 
ment in energetic ion flux associated with the International Sun- 
Earth Explorer 3 (ISEE 3) spacecraft’s encounter with a traveling 
compression region (TCR). Data from the energetic particle anisot- 
ropy spectrometer (EPAS) instrument on ISEE 3 are studied, along 
with magnetic field data from the vector helium magnetometer. It 
is concluded that the ion enhancements seen are spatial in nature, 
thus supporting the idea that TCRs are the lobe signatures of plas- 
moids moving along the magnetotail, away from earth. 


Average plasma and magnetic field variations in 
the distant magnetotail associated with near-earth substorm 
effects. Baker, D.N.; Anderson, R.C.; Zwickl, R.D.; Slavin, 
J.A. (Los Alamos National Laboratory, University of Cali- 
fornia, Los Alamos, New Mexico). Journal of Geophysical 
Research; 92: No. Al, 71-82(1 Jan 1987). 

Examination of many individual event periods in the ISEE 3 
deep tail data set collected in 1982—1983 has suggested that magne- 
tospheric substorms produce a characteristic pattern of effects in 
the distant magnetotail. ISEE 3 data are appropriate for the study 
of these effects, since the spacraft remained relatively fixed within 
the nominal tail location for long periods. Using auroral electrojet 
indices (AE and AL) and geostationary orbit particle data to time 
substorm onsets at earth, we have performed superposed epoch 
analyses of ISEE 3 and near-earth data prior to and following sub- 
storm expansive phase onsets. Individual events illustrate the wide 
range of variations possible throughout the magnetosphere, while 
epoch-averaged results illustrate the general properties of the deep 
tail pattern of response to global substorm-induced dynamical ef- 
fects. During the growth, or tail energy storage, phase of substorms 
the distant magnetotail appears to grow diametrically in size, often 
by many earth radii. Subsequently, about 20—40 min after the sub- 
storm expansive phase onset at earth the distant tail undergoes a re- 
peatable sequence of plasma, field, and energetic particle variations 
as large-scale plasmoids move rapidly down the tail following their 
disconnection from the near-earth plasma sheet. 
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19304 Structure of a slow mode shock observed in the 
plasma sheet boundary layer. Feldman, W.C.; Tokar, R.L.; 
Birn, J.; Hones E.W. Jr.; Bame, S.J.; Russell, C.T. (Los 
Alamos National Laboratory, Los Alamos, New Mexico). 
ie of Geophysical Research; 92: No. Al, 83-94(1 Jan 


A detailed study of the plasma parameters and magnetic field 
measured using instrumentation aboard ISEE 2 during the recovery 
phase of substorm on April 24, 1979, is presented. The purpose of 
this study was to determine the nature and structure of the lobe— 
plasma sheet boundary layer. The analysis shows that the lobeward 
edge of the boundary is consistent with a freestanding slow mode 
shock. This shock is followed by a slow compression wave contain- 
ing a trailing ion cyclotron wave which also stands in the flow. 
Measurement of the cross-tail current in the shock and the current 
system within the wave gives a shock thickness and wavelength 
comparable to but larger than both the upstream ion inertial length 
and the downstream proton gyroradius. Equality of the shock 
thickness with the standing ion cyclotron wavelength suggests that 
the steepness of the front is limited by dispersion rather than cur- 
rent-driven anomalous resistivity. 


19305 Electromagnetic ion beam instabilities: Growth at 
cyclotron harmonic wave numbers. Smith, C.W.; Gary, S.P. 
(Space Science Center, University of New Hampshire, 
Durham). Journal of Geophysical Research; 92: No. Al, 117- 
126(1 Jan 1987). 

The linear theory of electromagnetic ion beam instabilities 
for arbitrary angles of propagation is studied, with emphasis on the 
conditions necessary to generate unstable modes at low harmonics 
of the ion cyclotron resonance condition. The present results 
extend the analysis of Smith et al. (1985). The paper considered 
only the plasma parameters at a time during which harmonic wave 
modes were observed in the earth’s foreshock. The parameters of 
that paper are used as the basis of parametric variations here to es- 
tablish the range of beam properties which may give rise to observ- 
able harmonic spectra. We show that the growth rates of both left- 
and right-hand cyclotron harmonic instabilities are enhanced by an 
increase in the beam temperature anisotropy and/or the beam 
speed. Decreases in the beam density and/or the core ion beta 
reduce the overall growth of the cyclotron harmonic instabilities 
but favor the growth of these modes over the growth of the nonre- 
sonant instability and thereby enhance the observability of the har- 
monics. 
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REFER ALSO TO CITATION(S) 18700, 18714, 18823, 18854, 19291, 19295, 
19435, 19462, 19468, 19469, 19470, 19471, 19472, 19516, 19516, 19519 


19306 (AD-A—174846/6/XAB) Relativistic calculation 
of atomic N-shell ionization by protons. Chen, M.H.; Crase- 
mann, B. (Lawrence Livermore National Lab., CA (USA)). 
Jul 1986. 7p. NTIS, PC A02/MF AO1. 

Published in Physical Review A, Vol. 34, No. 1, 87-92(ul 
1986). 
. Relativistic plane-wave Born-approximation calculations of 
cross sections for N-shell ionization of Bi and U by protons with 
incident energies from 0.02 to 5 MeV are reported. The calcula- 
tions were carried out by using Dirac-Hartree-Slater wave func- 
tions. Binding-energy change and Coulomb deflection were taken 
into account. The relativistic cross sections are compared with 
values from nonrelativistic Hartree-Slater wave functions to study 
the effects of relativity. A test calculation with hydrogenic wave 
functions yields very different results. The only available measure- 
ments (for W 74), revised with a corrected 4 d fluorescence yield, 
agree with present theoretical predictions for Eo < or = 0.1 MeV, 
but fall below theory by a factor of 6 above Eo = 0.4 MeV. This 
glaring discrepancy invites further investigation. 


19307 (CONF-861114—49) Electron capture in ion-mole- 
cule collisions at intermediate energy. Kumura, M. (Argonne 
National Lab., IL (USA); Rice Univ., Houston, TX (USA)). 
1986. Contract W-31109-ENG-38. 2ip. NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87004699. 
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From 9. international conference on application of accelera- 
tors in research and industry; Denton, TX, USA (10 Nov 1986). 

Recent progress of theoretical charge transfer study in ion- 
molecule collisions at the intermediate energy is reviewed. Concept 
of close and distant collisions obtained from extensive ion-atom col- 
lision studies is identified so that it can be utilized to model two 
distinct collision processes. For a close collision, explicit representa- 
tion of the whole collision complex is necessary to describe colli- 
sion dynamics correctly, while a model potential approach for mol- 
ecule is appropriate for a distant collision. It is shown that these 
two distinct models are indeed capable of reproducing experimental 
charge transfer cross sections. Some remarks for further theoretical 
study of ion-molecule collisions are also given. 21 refs., 8 figs. 


19308 (CONF-861114—52) A simple formula for the en- 
ergies of doubly excited states. Lin, C.D.; Watanabe, S. (Ar- 
gonne National Lab., IL (USA); Observatoire de Paris, Sec- 
tion de Meudon, 92 (France)). Nov 1986. Contract W- 
31109-ENG-38. 13p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE87004742. 

From 9. international conference on application of accelera- 
tors in research and industry; Denton, TX, USA (10 Nov 1986). 

A simple formula for the energy levels of doubly excited 
states of atoms and multiply charged ions is derived and expressed 
in terms of a set of new correlation quantum numbers. The accura- 
cy of the formula is checked by comparing with the results from 
other elaborate calculations. Modification of the formula for doubly 
excited states of multielectron atoms are also presented. 12 refs., 2 
tabs. 


19309 (CONF-8603176—1) Multi-quantum processes at 
high field strengths. Johann, U.; Luk, T.S.; McIntyre, LA.; 
McPherson, A.; Schwarzenbach, A.P.; Boyer, K.; Rhodes, 
C.K. (Illinois Univ., Chicago (USA). Dept. of Physics). Mar 
1986. Contract AC02-83ER13137. 13p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87004730. 

From OSA annual meeting; Monterey, CA, USA (24 Mar 
1986). 

” Subpicosecond ultraviolet laser technology is enabling the 
exploration of nonlinear atomic interactions with electric field 
strengths in excess of an atomic unit. As this regime is approached, 
experiments studying multiple ionization, photoelectron energy 
spectra, and harmonically produced radiation all exhibit strong non- 
linear coupling. Recent findings in connection with the ion spectra 
produced by such interactions are described, and it is shown that 
energy transfer from the radiation field to the atom depends impor- 
tantly on the risetime of the field. The nonlinear atomic interaction 
is also discussed with respect to high laser intensities (> 10'* W/ 
cm?) in combination with high atomic density (> 10** cm), for 
which inter-atomic as well as intra-atomic coupling may play a sig- 
nificant role. 39 refs., 6 figs. 


19310 (CONF-8610115—2) Oscillations in photodetach- 


ment cross sections for ions in magnetic fields, Crawford, 
O.H. (Oak Ridge National Lab., TN (USA)). 1986. Contract 
AC05-840R21400. 10p. NTIS, PC A02/MF A0Ol1; 1; GPO 
Dep. File Number DE87002407. 

From 4. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (27 Oct 
1986). 

° The photodetachment cross section of a charged particle 
bound in a short range potential is an oscillating function of fre- 
quency of incident light, in the presence of a magnetic field. The 
theory of this effect is described, and calculated cross sections are 
shown. For photodetachment of electrons from negative atomic 
ions, this constitutes an additional magnetic field effect beyond the 
ones associated with fine and hyperfine structure of the ion and 
atom and with spin of the detached electron. 14 refs., 4 figs. 


19311 (CONF-8611131—1) Experimental REMPI [Reso- 
nance Enhanced Multiphoton Ionization] studies of small 
molecules. Dehmer, J.L.; Dehmer, P.M.; Pratt, S.T.; 
O'Halloran, M.A.; Tomkins, F.S. (Argonne "National Lab., 
IL (USA)). 1986. Contract W-31109-ENG-38. 9p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87004749. 

From NASA workshop on atomic oxygen effects; Pasadena, 
CA, USA (10 Nov 1986). 
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Resonance Enhanced Multiphoton Ionization (REMPI) uti- 
lizes tunable dye lasers to ionize an atom or molecule by first pre- 
paring an excited state by multiphoton absorption and then ionizing 
that state before it can decay. This process is highly selective with 
respect to both the initial and resonant intermediate states of the 
target, and it can be extremely sensitive. In addition, the products 
of the REMPI process cai! be detected as needed by analyzing the 
resulting electrons, ions, fluorescence, or by additional REMPI. 
This points to a number of exciting opportunities for both basic and 
applied science. On the applied side, REMPI has great potential as 
an ultrasensitive, highly selective detector for trace, reactive, or 
transient species. On the basic side, REMPI affords an unprecedent- 
ed means of exploring excited state physics and chemistry at the 
quantum-state-specific level. We shall give an overview together 
with examples of current studies of excited molecular states to illus- 
trate the principles of and prospects for REMPI. 27 refs., 3 figs. 


19312 (DOE/ER/01674—11) Basic studies of atomic dy- 
namics: Final progress report for period January 1, 1967-De- 
cember 31, 1986. Fano, U. (Chicago Univ., IL (USA)). Feb 
1987. Contract AC02-76ER01674. 25p. NTIS MF AOl; 2; 
GPO Dep. File Number DE87005187. 

Brief summaries are given for to adomputational concepts 
and precedures in chemical physics. The following topics are dis- 
cussed: general features of photoadsorption; symmtry of correlated 
electrons; theory of excitation into alternative channels; calculation 
of MQDT and analogous parameters; angular distribution and other 
geometrical features of atomic processes; and unified treatment of 
collisions and spectra. 7 refs. (WRF) 


19313 (DOE/ER/13078—T1) A study of gas-surface 
energy exchange processes: Final report. Kunc, J.A.; She- 

anes, D.E. (California Univ., Los Angeles (USA); Arizo- 

na Univ., Tucson (USA). Lunar and Planetary Lab.). 1985. 

Contract AT03-83ER13078. 18p. NTIS, PC A02/MF A011; 

1; GPO Dep. File Number DE87005702. 

The objective of this theoretical research program was to 
study the fundamental characteristics of gas-surface energy ex- 
change reactions. The interaction process refers to low density con- 
ditions in the gas component and therefore has general application 
to a number of disparate disciplines, including the maintenance of 
clean high vacuum systems for research in subjects such as fusion 
reactions, and many other important areas in engineering and tech- 
nology. The approach to the calculations is to construct accurate 
theoretical models of the solid structure on a microscopic scale, and 
account for the aggregate gas-surface physical interaction using 
Monte Carlo techniques. 18 refs., 5 figs. 


19314 (JINR—E-2-85-882) Total cross section for rela- 
tivistic positronium interaction with atom. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nuclear Problems). 
1985. 3p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE87701094. 

Submitted to the journal JETP Let. . 

Total cross sections of interaction of positronium relativistic 
atoms with atoms are calculated. Calculations are conducted within 
the framework of potential theory in Born approximaton. Contribu- 
tions in total cross section of coherent (osub(coh)) and incoherent 
(osub(inc)) parts are analyzed. It is shown that for light elements 
osub(inc) value is comparable with osub(coh), and for heavy ones 
the ratio osub(inc)/osub(coh) sufficiently exceeds Zsup(-1) (Z- 
charge of the atomic nucleus. Numerical calculation results are pre- 
sented. A conclusion is made on importance of the coherent part 
account during the calculation of total cross sections. 5 refs.; 1 tab. 


19315 (JINR—R-2-85-866) A/sub 7K/ dimesonic atom 
and q/sup 2/ terms in quark model superconducting. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics). 1985. 4p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE87701 130. 

The difference between s-wave leagths of 7K-scattering a/ 
sub 0//sup 1/2/ - a/sub 0//sup 3/2/=0.20 m/sub 7//sup -1/ has 
been calculated in the superconducting quark model, and the life- 
time of the A/sub 7K/-dimesonic atom r/sub 7K/ = 6.6 x 10/sup 
-15/s has been determined. The main contribution to the difference 





a/sup 1/2/ - a/sup 3/2/ is shown to be given by q/sup 2/ - terus of 
box quark diagrams. Thus the origin of this result is interpreted in 
quite a new way, differing from the known aproaches based on 
linear or non-linar o-models. It is noted that the experimental meas- 
urement of the A/sub 7K/ dimesonic atom lifetime allows a direct 
quantitative checking of q/sup 2/-expansions of quark loop dia- 
grams employed in the superconducting quark model. 12 refs. 


19316 (JINR—R-2-85-903) Cross sections of excitations 
and ionization of relativistic positronium in interactions with 
atoms. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Nuclear Problems). 1985. 6p. (In Russian). NTIS 
(US Sales Only), A02/MF AOl. File Number 
DE87701133. 


Submitted to the journal Yad. Fiz. . 

Total cross sections of excitation and ionization of relativistic 
positronia in interactions with atoms are calculated. Calculations 
have been performed in the framework of potential approach in the 
Born approximation. The ratio of incoherent part of excitation 
cross section (o/sub inc/) to the coherent one (o/sub cob/) is in- 
vestigated in dependence of Z charge of nucleons of target atom. 
The calculating total cross sections the importance of the account 
of o/sub inc/ is emphasized. It is shown as a result of numerical 
calculations that when excitating discrete states positronium passes 
mainly to the states with 1=1, whereas transitions to the states with 
1 > 1 lead to the break up. The total excitation cross section is cal- 
culated that provides the ionization cross section from the relation 
o@/sub ion/ = o/sub tot/ - o/sub discr/. The results of numerical 
calculations are presented. 5 refs. 


19317 (JINR—R-4-85-952) Corrections for muonic mole- 
cule finite size to molecular complex [(ddy)dee] and 
([(dty)dee] energy levels. (Joint Inst. for Westen: Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1985. 8p. an 
Russian). NTIS (US Sales Only), PC A02/MF A0O1. File 
Number DE87701154. 

Submitted to the journal Z. Ph 

Molecular complex ((ddp)dee)’ a and ((dtp)dee) energy levels 
are close to the energy levels of the corresponding hydrogen iso- 
tope molecules with point like nuclei, the small difference between 
them AE being due to muonic molecule finite size. AE is obtained 
in second order of perturbation theory using the wave functions of 
dd and dty molecules and du+d, tu+d, du+t scattering states, 
calculated in the adiabatic representation of the three-body Cou- 
lomb problem. Numerical results have demonstrated the most com- 
plete compensation of first- and second-order contributions to AE 
in the weakly bound states of ddv and dty as predicted by other 
authors. The numerical values AE(ddy)=1.0 +- 0.3 MeV, 
AE(dtw)=1.2 +- 0.6 MeV have to be taken into account when cal- 
culating ddy and dtp resonant formation rate. 9 refs.; 3 tabs. 


19318 (KFTI—84-25) Cortinual integration method and 
Landau-Pomeranchuk effect of suppression of relativistic par- 
ticle radiation in matter in the small frequency region. 
(Tsentral’nyj Nauchno-Issledovatel’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike, Moscow (USSR)). 1984. 32p. (In Rus- 
sian). NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE87701204. 

Influence of multiple scattering processes and medium polar- 
ization on high energy electron (positron) radiation in crystalline 
and amorphous media is studied. The continual integration method 
is shown to be used to find the mean value of relativistic particle 
radiation intensity in matter. By this method a formula, describing 
the effect of multiple scattering and medium polarization on the in- 
tensity of relativistic particle coherent radiation in a crystal, is 
found. The results known earlier of a spectral density of fast parti- 
cle radiation in the amorphous medium are also reproduced. 17 
refs.; 4 figs. 


19319 (N—87-14998) Asymptotic analysis of corona dis- 
charge from thin electrodes. Durbin, P.A. (National Aero- 
nautics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). Sep 1986. 7p. (NASA-TP—2645; 
E—3151; NAS—1.60:2645). NTIS, PC A02/MF A0O1. 

The steady discharge of a high-voltage corona is analyzed as 
a singular perturbation problem. The small parameter is the ratio of 
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the length of the ionization region to the total gap length. By this 
method, current versus voltage characteristics can be calculated 
analytically. 


19320 Molecular beam photoelectron spectroscopy: The 
C,D*. (X ?Bs) ground state. Wang, L.; Pollard, J.E.; Lee, 
Y.T.; Shirley, D.A. (Materials and Molecular Research Di- 
vision, Lawrence Berkeley Laboratory and Department of 
Chemistry, University of California, > Satie California 
ae - of Chemical Physics; 8 86: No. 6, ¥o16-3218(15 


The He I (584 A) photoelectron spectrum of C,D*, in its 
ground electronic state has been measured, using a supersonic mo- 
lecular beam. The combination of rotational cooling and improved 
resolution permits new vibrational fine structure to be observed and 
assigned. In particular, the vs value is accurately determined. A sys- 
tematic increase in the v4 torsional frequency with increasing exci- 
tation of the vz C = C stretching vibration is observed, indicating 
significant coupling between these modes. 


Phase space bottlenecks: A orn of quantum 
and classical intramolecular for collinear OCS. 
Gibson, L.L.; Schatz, G.C.; Ratner, M.A.; Davis, M.J. (De- 
partment of Chemistry, Northwestern University, Evanston, 
Illinois 60201). Journal of Chemical Physics; 86: No. 6, 3263- 
3272(15 Mar 1987). 

We compare quantum and classical mechanics for a collinear 
model of OCS at an energy (20 000 cm™*) where Davis [J. Chem. 
Phys. 83, 1016 (1985)] had previously found that phase space bottle- 
necks associated with golden mean tori inhibit classical flow be- 
tween different chaotic regions in phase space. Accurate quantum 
eigenfunctions for this two mode system are found by diagonalizing 
a large basis of complex Gaussian functions, and these are then used 
to study the evolution of wave packets which have 20 000 cm™! 
average energies. By examining phase space (Husimi) distributions 
associated with the wave functions, we conclude that these golden 
mean tori do indeed act as bottlenecks which constrain the wave 
packets to evolve within one (or a combination of) regions. The 
golden mean tori do not completely determine the boundaries be- 
tween regions, however. Bottlenecks associated with resonance 
trapping and with separatrix formation are also involved. The anal- 
ysis of the Husimi distributions also indicates that each exact eigen- 
state is nearly always associated with just one region, and because 
of this, superpositions of eigenstates that are localized within a 
region remain localized in that region at all times. This last result 
differs from the classical picture at this energy where flow across 
the bottlenecks occurs with a 2—4 ps lifetime. Since the classical 
phase space area through which flux must pass to cross the bottle- 
necks is small compared to h-dash-bar for OCS, the observed dif- 
ference between quantum and classical dynamics is not surprising. 
Examination of the time development of normal mode energies in- 
dicates little or no energy flow quantum mechanically for wave 
packet initial conditions. 


19322 Diode laser probing of vibrational product state 
distributions in metal—molecule collisions: Hg(6 *P:)— 
ae l/ p). Brady, B.B.; Spector, G.B.; Chia, L.; 
Flynn, G.W. (Department of Chemistry and Columbia Ra- 
diation Laboratory, Columbia University, New York, New 
York 10027). Journal of Chemical Physics; 86: No. 6, 3245- 
3252(15 Mar 1987). 

Diode laser probing has been used to follow the time de- 
pendent changes in the populations of low lying vibrational states 
of CO2 produced via quenching of Hg(6 *P,) initially excited by a 
pulse from a doubled dye laser. The conversion of mercury elec- 
tronic energy into CO. vibrational energy is quite efficient and 
mode specific. The ratio of the number of bending mode quanta to 
the number of asymmetric stretch quanta produced by the quench- 
ing process is 40 +- 12. The rate of filling of both the bending and 
asymmetric stretch levels is identical and corresponds to 80 CO:/ 
CO, gas kinetic collisions. This data, taken in conjunction with the 
known quenching rate of Hg(6 *P,) by COs (four gas kinetic colli- 
sions) suggests that the quenching process produces a metastable 
state of CO2 which is either a bent electronic triplet or a highly 
excited vibrational level of the ground electronic state. 
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19323 Relationship between shape resonances and bond 
lengths. Piancastelli, M.N.; Lindle, D.W.; Ferrett, T.A.; 
Shirley, D.A. (Materials and Molecular Research Division, 
Lawrence Berkeley Laboratory and Department of Chemis- 
try, University of California, Berkeley, California 94720). 
Journal of Chemical Physics; 86: No. 5, 2765-2771(1 Mar 
1987). Contract AC03-76SF00098. 

A discussion is presented on the general nature of shape re- 
sonances in small molecules and how they may relate to molecular 
bond lengths. Criteria for assigning photoabsorption features as 
shape resonances are described, and the usefulness of photoemission 
experiments to such assignments is highlighted. Based on these cri- 
teria, all unambiguously identified K-shell shape-resonance features 
in molecules containing B, C, N, O, and F are examined in an at- 
tempt to identify empirically a shape-resonance energy/bond length 
relationship. Although the available data are insufficient to establish 
a quantitative correlation, they indicate the influence of other varia- 
bles besides the bond length to the energy position of a shape reso- 
nance. 


19324 Electronic state-selective photodissociation of 
CH2BrI at 248, 210, and 193 nm. Butler, L.J.; Hintsa, E.J.; 
Shane, S.F.; Lee, Y.T. (Materials and Molecular Research 
Division, Lawrence Berkeley Laboratory and Department 
of Chemistry, University of California, Berkeley, California 
94720). Journal of Chemical Physics; 86: No. 4, 2051-2074(15 
Feb 1987). 

The primary photodissociation channels of CH2BrI follow- 
ing excitation at 193.3, 210, and 248.5 nm have been studied with 
the crossed laser-molecular beam technique. Product translational 
energy distributions and polarization dependences were derived for 
the primary dissociation processes observed. The data demonstrate 
bond selective photochemistry as well as some selective formation 
of electronically excited photofragments in bond fission and con- 
certed dissociation. Excitation at 248.5 nm, which is assigned to ex- 
citation of primarily a n(I)}>o*(C—I) transition with some contri- 
bution from an overlapping n(Br)—o*(C—Br) transition, results in 
both C—I and C—Br bond fission. C—I bond fission is the domi- 
nant channel, producing I atoms in both the ?P/sub 3/2/ and spin- 
orbit excited ?P/sub 1/2/ states in a ratio of 1.0:0.75. Excitation at 
193.3 nm, assigned to a transition to primarily predissociated Ryd- 
berg levels on the I atom, leads to C—Br bond fission, some C—I 
bond fission, and significant concerted elimination of IBr. Analysis 
of the product translational energy distributions for the dissociation 
products indicates that the IBr is formed electronically excited and 
that the halogen atom products are spin-orbit excited. Excitation at 
210 nm, of the transition assigned as n(Br)—-o*(C—Br) based on 
comparison with CHsBr, results in selective breaking of the strong- 
er C—X bond in the molecule, the C—Br bond, and no fission of 
the C—I bond. Some concerted elimination of IBr also occurs; the 
IBr velocity distribution indicates it is probably formed electroni- 
cally excited as in photolysis at 193.3 nm. 


19325 Photoelectron studies of resonantly enhanced mul- 
tiphoton ionization of H2 via the B’ 1=*/sub u/ and D 'Pi/ 
sub u/ states. Pratt, S.T.; Dehmer, P.M.; Dehmer, J.L. (Ar- 
gonne National Laboratory, Argonne, Illinois 60439). Jour- 
nal of Chemical Physics; 86: No. 4, 1727-1732(15 Feb 1987). 
Contract W-31-109-ENG-38. 

The photoelectron spectra obtained following three photon 
resonant, four photon ionization of He via the B’ 1=*/sub u/, v = 
0—2 and via the D ‘'Pi/sub u/, v = 0, 1 resonant intermediate 
levels are presented. The intensity ratios of the photoelectron peaks 
agree qualitatively with the Franck—Condon factors calculated for 


ionization from the resonant intermediate levels. However, the 
quantitative agreement is rather poor. Alternative mechanisms for 
the observed non-Franck—Condon behavior are pointed out, but 
assessment of their relative importance requires detailed calcula- 
tions. 


19326 Parallel algorithms for quantum chemistry. I. Inte- 
gral transformations on a hypercube multiprocessor. White- 
side, R.A.; Binkley, J.S.; Colvin, M.E.; Schaefer H.F. III. 
(Scientific pore | Division, Sandia National Laborato- 
ries, Livermore, ornia 94550). Journal of Chemical Phys- 
ics; 86: No. 4, 2185-2193(15 Feb 1987). 
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For many years it has been recognized that fundamental 
physical constraints such as the speed of light will limit the ultimate 
speed of single processor computers to less than about three billion 
floating point operations per second (3 GFLOPS). This limitation is 
becoming increasingly restrictive as commercially available ma- 
chines are now within an order of magnitude of this asymptotic 
limit. A natural way to avoid this limit is to harness together many 
processors to work on a single computational problem. In principle, 
these parallel processing computers have speeds limited only by the 
number of processors one chooses to acquire. The usefulness of po- 
tentially unlimited processing speed to a computationally intensive 
field such as quantum chemistry is obvious. If these methods are to 
be applied to significantly larger chemical systems, parallel schemes 
will have to be employed. For this reason we have developed dis- 
tributed-memory algorithms for a number of standard quantum 
chemical methods. We are currently implementing these on a 32 
processor Intel hypercube. In this paper we present our algorithm 
and benchmark results for one of the bottleneck steps in quantum 
chemical calculations: the four index integral transformation. 


19327 Stability of the ‘P /sup o/ shape resonance in H™ 
in moderate electric fields. Comtet, G.; Harvey, C.J.; Stew- 
art, J.E.; Bryant, H.C.; Butterfield, K.B.; Clark, D.A.; Don- 
ahue, J.B.; Gram, P.A.M.; MacArthur, D.W.; Yuan, V.; and 
others. (Universite Paris-Sud, 91405 Orsay, France). Physical 
Review [Section] A: General Physics; 35: No. 4, 1547-1554(15 
Feb 1987). 

The 1P/sup 0/ shape resonance of H™ has been studied in 
moderate motional electric fields by Doppler-tuning the photon 
energy absorbed by a 650-MeV H™ beam crossed by the fourth-har- 
monic beam of a Nd:YAG laser (YAG denotes yttrium aluminum 
garnet). The resonance parameters are remarkably insensitive to 
electric fields in the range from 120 to 240 kV/cm. Our measure- 
ments reveal that the width of the shape resonance may decrease 
from its zero-field value, on average, by (3.3 +- 0.9)% in this elec- 
tric field regime. This observation contradicts the (naive) expecta- 
tion that perturbation of the resonance by an electric field should 
promote more rapid decay, and hence greater width. Interpreta- 
tions are given in terms of (a) Stark mixing with narrower singlet 
states and (b) tunneling through the potential barrier in hyperspher- 
ical coordinates. 


19328 Photoelectron spectrometry of mercury in the 17— 
40-eV photon-energy range. McQuaide, B.H.; Banna, M.S.; 
Gerard, P.; Krause, M.O. (Department of Chemistry, Van- 
derbilt University, Nashville, Tennessee 37235). Physical 
Review [Section] A: General Physics; 35: No. 4, 1603-1606(15 
Feb 1987). 

Photoionization in the 5d and 6s subshells of atomic mercury 
has been studied in the 17—40-eV photon-energy range using the 1- 
m aluminum Seya monochromator on the Tantalus storage ring. 
The angular distribution parameter B has been obtained for the 5d/ 
sub 3/2/, 5d/sub 5/2/, and 6s photolines (up to —32 eV in the 
latter case). The 6s B’s have been observed to decrease by —0.4 
units between the 5d/sub 3/2/ threshold (16.71 eV) and 17 eV (toa 
value less than 1), then increase to near 2 by hv = 35 eV. Some- 
what better agreement has been found with 5d Dirac-Fock calcula- 
tions than with relativistic random-phase approximation (RRPA) 
results, while the 6s B’s are predicted very well by RRPA except 
for the position of the Cooper minimum at —17 eV. 


19329 Multiple ionization in relativistic heavy-ion—atom 
collisions. Meyerhof, W.E.; Anholt, R.; Xu, X.; Gould, H.; 
Feinberg, B.; McDonald, R. es Wegner, H.E.; ’ Thieberger, 
r. (Department of Physics, Stanford University, Stanford, 
California 94305). Physical Review [Section] A: General Phys- 
ics; 35: No. 4, 1967-1970(15 Feb 1987). 

We show that in relativistic heavy-ion collisions the inde- 
pendent-electron model can be used to predict cross sections for 
multiple inner-shell ionization in a single collision. Charge distribu- 
tions of 430- and 955-MeV/amu U/sup 90+/, U/sup 89+/, U/sup 
83+/, and U/sup 68+/ beams emerging from thin solid targets 
were used to obtain single- and multiple-electron stripping cross 
sections. The probabilities of stripping electrons from the K, L, or 
M shells were calculated using the semiclassical approximation and 
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Dirac hydrogenic wave functions. The data generally agree with 
theory. An influence of the Auger effect is seen in U/sup 68+/ 
collisions. 


19330 Glancing angle scattering and neutralization of a 
positron beam at metal surfaces. Gidley, D.W.; Mayer, R.; 
Frieze, W.E.; Lynn, K.G. (Department of Physics, Univer- 
sity of Michigan, Ann Arbor, Michigan 48109). Physical 
Review Letters; 58: No. 6, 595-598(9 Feb 1987). 

We have formed an energetic (10—100 eV) beam of positro- 
nium (Ps) by scattering a well-collimated, small-diameter beam of 
30—400 eV positrons off surfaces of Al(110) and clean and oxygen- 
coated Cu(100) at glancing angles of 6°—42° with respect to the 
surface. We determined the angular distribution (FWHM =20°) of 
the Ps beam and measured the relative Ps formation efficiency 
(3%—5%) as a function of incident positron beam energy and 
angle. Future uses of the Ps beam in atomic and surface physics 
will be discussed. 


19331 Chaos and dynamics on 0.5—300 ps time scales in 
vibrationally excited acetylene: Fourier transform of stimulat- 
ed-emission pumping spectrum. Pique, J.P.; Chen, Y.; Field, 
R.W.; Kinsey, J.L. (Department of Chemistry and George 
Harrison Spectroscopy Laboratory, Massachusetts Institute 
of Technology, Cambridge, Massachusetts 02139). Physical 
Review Letters; 58: No. 5, 475-478(2 Feb 1987). 

A recently proposed technique based on the Fourier trans- 
form of the spectrum is applied to the stimulated-emission pumping 
spectrum of acetylene at —26 500 cm/sup -1/ above the vibrational 
ground state. Correlations on two different time scales (—3 and — 
45 ps) were found from analysis of low-resolution (0.3 cm/sup -1/) 
and high-resolution (0.05 cm/sup -1/) spectra, respectively. Addi- 
tional structure produced dynamic information on a wider (0.5— 
300 ps) time scale. The results show that acetylene at 26 500 cm/ 
sup -1/ is in the transition from the regular to the chaotic regime. 


19332 Lifetimes and oscillator strength trends for the 
4s*nd *D series of Ga I. Brage, T.; Froese Fischer, C.; 
Carlsson, J.; Wahlstroem, C.h. (Argonne National Laborato- 
ry, Argonne, Illinois 60441). Physical Review [Section] A: 
General Physics; 35: No. 3, 1113-1118(1 Feb 1987). 

Theoretical transition probabilities for kf-nd and mp-nd tran- 
sitions in Gakk = 4—6, Ga I (k = 4—6, m = 4—7, and n = 4—8) 
are reported together with lifetimes for the first five members of 
the 4s*nd ?D series. Mixing with 4s4p? 7D is found to be very im- 
portant. The sensitivity of the nd ?D lifetimes to the position of this 
perturber is discussed, together with the oscillator strength trend 
for the transitions from the nd ?D series, n = 4—11, to the ground 
state. The calculated lifetimes are in good agreement with recent 
laser experiments. 


19333 Temperature dependence of the positronium work 
function. Rosenberg, I.J.; Howell, R.H.; Fluss, M.J. (Law- 
rence Livermore National Laboratory, Livermore, Califor- 
nia 94550). Physical Review [Section] B: Condensed Matter; 
35: No. 4, 2083-2086(1 Feb 1987). 

The dependence of the positronium work function on tem- 
perature was investigated for five metals: Al, Au, Cu, Ni, and Pb. 
The slope of the dependence dPhi/dT was found to be remarkably 
similar for the four materials, ranging from 5.3 to 9.3 x 10/sup -4/ 
eV/K, while the work function itself varied from -0.88 to -3.04 eV. 
The existence of the temperature dependence implies that the tem- 
perature variation in the electron and positron work functions is 
due to contributions from the chemical-potential term and not 
solely from the dipole-surface term as had been suggested. 


19334 Plasma effects on proton-impact excita- 
tion of positive ions. Scheibner, K.; Weisheit, J.C.; Lane, 
N.F. (Joint Institute for Laboratory Astrophysics, Universi- 
ty of Colorado and National Bureau of Standards, P.O. Box 
440, Boulder, Colorado 80309-0440 and Physics Depart- 
ment, Lawrence Livermore National Laboratory, Universi- 
ty of California, P.O. Box 808, Livermore, California 
94550). Physical Review [Section] A: General Physics; 35: No. 
3, 1252-1268(1 Feb 1987). 
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We investigate the role of plasma screening in fine-structure 
excitation of excited (n = 2) hydrogenic ions, He*, Ne/sup 9+/, 
Ar/sup 17+/, and Fe/sup 25+-/ in collisions with protons. Within 
the context of the semiclassical, impact-parameter formalism, both 
ion-sphere and Debye-Hueckel static screening models have been 
used. For certain plasma conditions, the former model is easily jus- 
tified by arguments based on the ordering of various time scales; 
however, the latter model is more appropriate for many plasmas 
presently subject to spectroscopic analysis. Substantial (e.g., factor- 
of-10)= reductions from unscreened cross-section values are read- 
ily achievable. We discuss numerous qualitative trends exhibited by 
the screened cross sections, and obtain empirical relations that 
roughly scale the cross sections for different charges of the target 
ion. 


19335 Auger-electron ion coincidence studies of soft-x- 
ray—induced fragmentation of N2. Eberhardt, W.; Plummer, 
E.W.; Lyo, I.h.; Carr, R.; Ford, W.K. (Exxon Research and 
Engineering Company, Annandale, New Jersey 08801). 
Physical Review Letters; 58: No. 3, 207-210(19 Jan 1987). 

We report a coincidence experiment between energy-select- 
ed Auger electrons and the ions produced in the molecular frag- 
mentation following core photoionization of Nz. In this type of 
measurement it is possible to correlate the ion fragmentation prod- 
ucts, their kinetic energy, and their electronic configuration with 
the hole configuration in the doubly charged molecule following 
the Auger decay of the initial core hole. These data produce new 
insight into the potential energy curves of the doubly charged mo- 
lecular ions. 


19336 Spin-forbidden radiative decay of the a *Pi/sub u/ 
state of Ot». Bustamente, S.W.; Okumura, M.; Gerlich, D.; 
Kwok, H.S.; Carlson, L.R.; Lee, Y.T. (Materials and Molec- 
ular Research Division, Lawrence Berkeley Laboratory and 
Department of Chemistry, University of California, Berke- 
ley, California 94720). Journal of Chemical Physics; 86: No. 
2, 508-515(15 Jan 1987). 

The spin-forbidden radiative decay of a *Pi/sub u/ O*2 has 
been measured in a radio frequency octopole ion trap. Photodisso- 
ciation is used to probe the a *Pi/sub u/ population as a function of 
trapping time. We have found that the a *Pi/sub u/ state exhibits a 
multiple exponential decay, ranging from a few milliseconds to hun- 
dreds of milliseconds. The state dependence of the decay is seen in 
the photodissociation spectrum (b ‘= /sub g/<a ‘Pi/sub u/), 
which changes dramatically from 0.1 to 100 ms. The major changes 
in the spectrum are simulated by assuming that the F2 and Fs; spin 
components of the a ‘*Pi/sub u/ state decay faster than the F; and 
F, components. We can account for this dependence on spin sub- 
level by assuming that the primary mechanism for radiative decay 
arises from spin-orbit coupling of the a *Pi/sub u/ and A ?Pi/sub 
u/ states. Our results suggest that the a *Pi/sub u/ radiative life- 
time of 0.22 s measured by O’Keefe and McDonald reflects the 
decay of only the longest living a *Pi/sub u/ sublevels. 


19337 Ionization potentials of CH, and CD,. Berkowitz, 
J.; Greene, J.P.; Cho, H.; Ruscic-acute-accent, B. (Argonne 
National Laboratory, Argonne, Illinois 60439). Journal of 
Chemical Physics; 86: No. 2, 674-676(15 Jan 1987). Contract 
W-31-109-ENG-38. 

The adiabatic ionization potential of CD, is measured by 
photoionization mass spectrometry to be 12.653 +- 0.015 eV, which 
is 0.05 +- 0.02 eV higher than that of CH,. The difference is attrib- 
uted to zero point energy differences, rather than different Jahn— 
Teller stabilization energies. 


19338 Electron attachment and ionization processes in 
CF,, CoFe, CsFs, and n-C,Fio. Hunter, S.R.; Carter, J.G.; 
Christophorou, L.G. (Atomic, Molecular and High Voltage 
Physics Group, Health and Safety Research Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37831). 
Journal of Chemical Physics; 86: No. 2, 693-703(15 Jan 1987). 

Measurements are reported of the electron attachment (eta/ 
sub T//N) and ionization (a/sub T//N) coefficients for the per- 
fluoroalkanes n-C/sub N/F2/sub N//sub +2/ (N = 1 to 4) over 
the density-reduced electric field (E/N) range 5 x 10°"°SE/ 
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N=400 x 10-'? V cm? using pulsed Townsend (PT) experimental 
techniques. The present eta/sub T//N measurements are the first to 
be obtained for pure C2Fe, CsFs, and n-C,Fio at low E/N values. 
The eta/sub T//N measurements in CsF, and n-C,Fio are depend- 
ent on gas pressure over a wide E/N range in agreement with pre- 
vious high pressure electron attachment rate constant k/sub a/ 
measurements in these gases. The dissociative and nondissociative 
electron attachment processes for Cs3Fs and n-C,Fio have been 
quantified from the pressure dependence of the measured electron 
attachment coefficients eta/sub T//N as a function of E/N. The 
thermal electron attachment rate constants (k/sub a/)/sub th/ and 
the high voltage limiting electric field strengths (E/N)/sub lim/ ob- 
tained from the present measurements are in good agreement with 
previous literature values. 


19339 Electron-impact ionization of negatively charged 
water-cluster ions. Beuhler, R.J. (Chemistry Department, 
Brookhaven National Laboratory, Upton, New York 
11973). Physical Review Letters; 58: No. 1, 13-16(5 Jan 1987). 
Contract AC02-76CH00016. 

Experimental results are presented for the electron-impact 
ionization of negatively charged water clusters to form singly and 
doubly charged positive clusters. A cluster initially containing 325 
water molecules loses an average of 42 and 47 molecules, respec- 
tively, in the formation of the singly and doubly charged species 
with 100-V electrons. Measurement of the appearance potentials of 
these positively charged species yielded results consistent with ioni- 
zation taking place at multiple sites within the cluster and not at a 
single site. 


19340 Spectroscopic studies of an argon plasma produced 
in a relativistic electron beam gas puff Z pinch. Stewart, 
R.E.; Dietrich, D.D.; Egan, P.O.; Fortner, R.J.; Dukart, 
R.J. (University of California, Lawrence Livermore Nation- 
al Laboratory, Livermore, California 94550). Journal of Ap- 
plied Physics; 61: No. 1, 126-130(1 Jan 1987). Contract W- 


7405-ENG-48;A.C03-81ER 10990 

The spectra of argon ions emitted from a plasma created by 
discharging a 3-TW relativistic electron beam generator through an 
argon gas column are reported. New lines have been classified for 
2s 2p/sup n/—2p/sup n//sup +1/ transition arrays in Ar XI—XV 
and energy levels have been derived for lithiumlike argon XVI. 
The effects of mass motion Doppler shifts on the spectra have been 
measured arid systematic shifis of transition energies with charge 
state are observed in the data. 


19341 On the evaluation of nonadiabatic coupling matrix 
elements for MCSCF/CI wave functions. IV. Second deriva- 
tive terms using analytic gradient methods. Saxe, P.; Yar- 
kony, D.R. (Los Alamos National Laboratory, Los Alamos, 
New Mexico 87545). Journal of Chemical Physics; 86: No. 1 
321-328(1 Jan 1987). 

A recently proposed methodology for determining second 
derivative nonadiabatic coupling matrix elements h(J,I,R/sub a/,R) 
equivalent < Psi/sub J/(r;R)chemical bond(partial?/partialR?/sub a/ 
)Psi/sub I/(r;R)>/sub r/ based on analytic gradient methods is im- 
plemented and discussed. Here r denotes the electronic coordinates, 
R the nuclear coordinates, and the Psi/sub J/ (r;R) are eigenfunc- 
tions of the nonrelativistic Born—Oppenheimer Hamiltonian at the 
state averaged MCSCF/CI level. The region of a conical intersec- 
tion of the 1,2 2A’ potential energy surfaces of the Li—H system is 
considered in order to illustrate the potential of this approach. The 
relation between h(J,I,R/sub a/,R) and the first derivative matrix 
elements g(J,I,.R/sub a/,R) equivalent<Psi/sub J/(t;R)chemical 
bond(partial/partialR/sub a/)Psi/sub I/ (r;R)>/sub r/ is consid- 
ered and the role of symmetry discussed. The h(J,I,R/sub a/,R) are 
analyzed in terms of contributions from molecular orbital and CI 
coefficient derivatives and the importance of the various nuclear 
degree of freedom, R/sub a/, is considered. It is concluded that for 
the case considered a flexible multiconfiguration wave function is 
desirable for characterizing h(J,I,R/sub a/,R). 


19342 Ab initio study of low-lying 5f—5f excitations in 
PuFs. Wadt, W.R. (Theoretical Division, Los Alamos Na- 
tional Laboratory, Los Alamos, New Mexico 87545). Jour- 
nal of Chemical ‘Rome 86: No. 1, 339-346(1 Jan 1987). 
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The excited electronic states of PuFe below 3 eV arise from 
5f—>5f transitions. These states have been investigated using ab 
initio wave functions based on a relativistic effective core potential 
(RECP) for plutonium and nonrelativistic ECP for the fluorines 
and double-zeta quality basis sets. The effects of electron correla- 
tion were included by configuration interaction, and the effects of 
spin-orbit coupling were included by diagonalizing the correlated 
wave function over an effective spin-orbit operator. The only pre- 
vious calculations on PuF, that include both the effects of configu- 
ration interaction (CI) and of spin-orbit (SO) coupling are the se- 
miempirical ligand field calculations of Kugel et al. The agreement 
between the present work and that of Kugel et al. is truly remarka- 
ble, with the average difference in excitation energies being less 
than 0.03 eV for the nine lowest transitions. Both sets of results are 
in general agreement with recent gas-phase and matrix spectrosco- 
pic studies of PuFs. 


19343 Electron-impact spectroscopy investigation of CHs 
and some of its pyrolytic precursors. Walzl, K.N.; Koerting, 
C.F.; Xavier ILM. Jr.; Kuppermann, A. (Arthur Amos 
Noyes Laboratory of Chemical Physics, California Institute 
of Technology, Pasadena, California 91125). Journal of 
Chemical Physics; 86: No. 1, 88-92(1 Jan 1987). 

The electronic spectrum of the methyl radical CHs was in- 
vestigated by the technique of variable-angle electron energy-loss 
spectroscopy. By means of pyrolytic decomposition three possible 
sources of this radical were tried (tetramethyl tin, ethyl nitrite, and 
di-t-butyl-peroxide). The spectra of these precursors were obtained. 
Using di-t-butyl-peroxide, relative differential cross sections for the 
lowest allowed A/sup "/2 3s Rydberg transition in CHs (5.73 eV) 
were determined at incident energies of 50 and 25 eV. The behav- 
ior of the differential cross section for this band is analogous to that 
of a spin-allowed transition in a closed shell system and, as expect- 
ed, in the vicinity of this band no transition of a spin-forbidden 
nature is detected. 


19344 Absolute state-to-state total cross sections for the 
reactions N* Z(X,v' = 0—2) eee (?P/ 
sub 3/2,1/2/). Shao, J.; Li, Y.; Flesch, G.D.; Ng, C.Y. 
(Ames Laboratory, U. S. Department of Energy and De- 
partment of Chemistry, Iowa State University, Ames, Iowa 
50011). Journal of Chemical Physics; 86: No. 1, 170-175(1 Jan 
1987). Contract W-7405-ENG-82. 

Absolute state-selected total cross sections o/sub v//sub '/, 
v’ = 0 and 1, for the reaction N*2(X,v’ = 0,1) +Ar(?S)—> 
N2(X,v)+Ar* (?P/sub 3/2,1/2/) [reaction (1)] over the center-of- 
mass collisional energy (E/sub c.m./) range of 1.2—140 eV have 
been measured using the photoionization mass spectrometric and 
radio frequency ion guide methods. These measurements, together 
with the relative values for o/sub v//sub '/, v'’ = O—2, and spin- 
orbit-state distributions of product Ar* ions determined using the 
crossed ion-neutral beam photoionization apparatus, allow the de- 
termination of the absolute values for o» and partial state-to-state 
cross sections o-/sub v//sub '//sub —//sub J/, v’ = 0—2, for reac- 
tion (1). Absolute values for o/sub v//sub '/, v’ = 0—2, at E/sub 
cm./ = 8 and 20 eV are in good agreement with those determined 
previously by the threshold photoelectron secondary ion coinci- 
dence method. Absolute values for o-/sub v//sub '//sub —//sub J/ 
,» Vv’ = 0-2, at E/sub c.m./ = 8 and 20 eV are also found to be in 
satisfactory accord with the predictions of the semiclassical multis- 
tate calculation which uses the ab initio potential energy surfaces of 
the [N2+Ar]* system. 


19345 In-line beam current monitor. Ekdahl, C.A. Jr.; 
Frost, C.A. (to t. of Ener: Washington, DC). US 
Patent 4,633,172. 30 Dec 1986. filed date 13 Nov 1984. vp. 
This patent describes an in-line intense relativistic electron 
beam (IREB) current monitor comprising: a tube having an electri- 
cally conductive wall surrounding an open passage for carrying an 
IREB, the tube including an input end for receiving a high energy 
IREB current and an output end for receiving a total return current 
consisting of low energy plasma current I/sub rho/ and wall cur- 
rent I/sub w/; filter means for passing the IREB current from the 
input end to the output end through the open passage and for di- 
verting the current I/sub rho/ from the passage; means for combin- 
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ing the diverted current I/sub rho/ and the current I/sub w/; and 
means for measuring the combined currents. 


19346 Laser-produced spectra and QED effects for Fe, 
Co, Cu, and Zn ions of Au, Pb, Bi, Th, and U. Seely, J.F.; 
Ekberg, J.0.; Brown, C.M.; ana U.; Behring, WE: 
Reader, J.; Richardson, M.C. «. O Hulbert Center for 
Space Research, Naval Research Laboratory, Washington 
D.C. 20375-5000). Physical Review Letters; 57: No. 23, 2924- 
2926(8 Dec 1986). 

Spectra of very highly charged ions of Au, Pb, Bi, Th, and 
U have been observed in laser-produced plasmas generated by the 
OMEGA laser. Line identifications in the region 9—110 A were 
made for ions in the Fe, Co, Cu, and Zn isoelectronic sequences. 
Comparison of the measured wavelengths of the Cu-like ions with 
values calculated with and without QED corrections shows that 
the inclusion of QED corrections greatly improves the accuracy of 
the calculated 4s-4p wavelengths. However, significant differences 
between the observed and calculated values remain. 


19347 Raman study of intermolecular interactions in su- 
percritical solutions of naphthalene in CO2. Zerda, T.W.; 
Song, X.; Jonas, J. (Department of Chemistry, School of 
Chemical Sciences, University of Illinois, 1209 West Cali- 
rnia, Urbana, Illinois 61801) Applied Spectroscopy; 41: No. 
e “1194-1199(Nov 1986). 
The high-pressure Raman spectra of v; and 2v2 Fermi dou- 
blet of CO. and the C-H stretching, C-H bending and C-C-C 
breathing modes of naphthalene have been studied at pressures 
varying up to 2000 bar and temperatures between 60 and 90 °C. 
The naphthalene bands show a blue frequency shift with increasing 
density, whereas a red shift for the Fermi resonance free stretching 
mode of COs is observed with increasing density. The blue shift is 
explained in terms of repulsive interactions probed by the naphtha- 
lene vibrations, while the red shift is related to the attractive forces 
dominating in the intermolecular potential as seen by the CO: 
stretching mode. The experimental results support the validity of 
the site-to-site model of intermolecular potential. The intermolecu- 
lar potential between naphthalene and CO, is assumed to be aniso- 
tropic, and the proposed electrostatic quadrupole-quadrupole model 
of these interactions effectively explains the anisotropy in the inter- 
molecular potential, the energy of association, and the frequency 
shifts. 


19348 Two photon spectroscopy of autoionizing levels of 
nitric oxide. Dehmer, P.M.; Dehmer, J.L.; Pratt, S.T. (Ar- 
onne National Laboratory, — Illinois 60439). AIP 
‘American Institute of Physics) Conference Proceedings; 146: 
No. 1, 572-573(15 Aug 1986). (CONF-851185—). Contract 
W-31-109-ENG-38. : 

From International laser science conference; Dallas, TX, 
USA (18 Nov 1985). 

The two-photon ionization spectrum of supersonically 
cooled nitric oxide is reported. The two-photon ionization spectrum 
is found to be different from the corresponding single photon ioni- 
zation spectrum. The new bands found in the two-photon spectrum 
are discussed. (AIP) 


19349 High resolution, mass resolved spectra of rare iso- 
topes. Miller, C.M.; Engleman R. Jr.; Keller, R.A. (Los 
Alamos National Laboratory, Los Alamos, NM 87545). AIP 


(American Institute of Physics) Conference Proceedings; 146: 
No. 1, 642-645(15 Aug 1986). (CONF-851185—). 

From International laser science conference; Dallas, TX, 
USA (18 Nov 1985). 

ionization mass spectrometry is used to acquire 

high-resolution optical spectra of rare isotopes. Hyperfine spectra 
of the *D”/sub 3/2/, ?D/sub 3/2/ lutetium transition at 22 125 
cm™? are presented for /sup 173//sup —//sup 176/Lu. /sup 173/ 
Lu and /sup 174/Lu are rare isotopes whose optical spectroscopy 
has not previously been investigated. We required only tens of pi- 
cograms of these unseparated isotopes for our studies. We con- 
firmed that the spin of /sup 174/Lu is unity and derived values for 
the hyperfine constants and isotope shifts of these nuclei. 
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19350 Observation of curve crossings in radiative colli- 
sions of xenon atoms. Keto, J.W.; Boewering, N. (Depart- 
ment of Physics, University of Texas at Austin, Austin, TX 
78712). AIP (American Institute of Physics) Conference Pro- 
ceedings; 146: No. 1, 513-516(15 ym 1986). (CONF- 
851185—). 

From International laser science conference; Dallas, TX, 
USA (18 Nov 1985). 

In experiments described here, xenon atoms are excited to 5p 
56p during a collision by two-photon laser excitation. We measure 
the probability for collision pairs to dissociate to specific product 
channels following the half-collision on the excited potential curve. 
Within the quasistatic range of the absorption line, the initial inter- 
nuclear separation for this half-collision can be controlled by the 
laser detuning. As we excite pairs with smaller internuclear separa- 
tion, we observe a large decrease in the probability for formation of 
the diabatic dissociative channel. A Landau-Zener model for the 
first half-collision is in agreement with the data. 


19351 Energy spectra of secondary electrons ejected by 

high velocity ions. Miller, J.H.; Toburen, L.H.; Wilson, 

W.E.; Manson, S.T. (Pacific Northwest Lab., Richland, WA 

99352). pp 27 of Abstracts of papers for the _thirty-second 

tie hoe ae . Philadel- 

. A; Radiation Research a (1984). (CONF- 
1239, Contract AC06-76RL018 

From 32. annual set an 7 
Society; Orlando, FL, USA (1 Mar 1984). 

A method for calculating the energy spectrum of electrons 
ejected from atoms and molecules by high-energy, charged parti- 
cles is discussed. The approach is based upon evaluation of coeffi- 
cients in Bethe’s asymptotic expansion of the first Born approxima- 
tion. These coefficients depend on the electronic structure of the 
target but are independent of projectile properties. The authors 
demonstrate this aspect of the theory by using coefficients deduced 
from photoabsorption and proton impact ionization data to predict 
differential cross sections for ionization of He, Ne and Ar by high 
energy electrons. Results are compared with measured cross sec- 
tions for primary electron energies between 0.5 and 5 keV. 


19352 An algorithm for electron emission from 
water vapor by high velocity ions. Wilson, W.E.; Miller, J.H. 
(Pacific Northwest Lab., Richland, WA 99352). pp 28 of 
Abstracts of papers for the thirty-second annual meeting of 
the Radiation Research Society. Philadelphia, PA; Radi- 
ation Research Society (1984). (CONF-8403123—). Con- 
tract AC06-76RL01830. 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

Energy spectra for secondary electrons ejected from mole- 
cules by swift ions are needed for track structure calculations. To 
predict these spectra accurately, the authors have been developing 
a model for the single differential cross section (SDCS) that is 
based on Bethe’s theory for inelastic scattering of fast charged par- 
ticles. The model expresses the cross section as the sum of a glanc- 
ing term that is proportional to the optical oscillator strength of the 
molecule plus a hard-collision term that dominates when the energy 
transferred to the target is large. The hard-collision terms have 
been evaluated for the isoelectronic molecular series of methane, 
ammonia, and water using published optical data and experimental 
SDCS. The shapes of the hard-collision terms for small energy 
transfers are similar but not identical for the three molecules and 
are found to be independent of ion velocity as Bethe’s theory pre- 
dicts. The results for water (vapor) have been used as the basis of 
an algorithm for generating differential probabilities for delta-ray 
emission in charged particle track structure simulation. The algo- 
rithm is presented and discussed. 





64 PHYSICS | 
6403 Atomic, Molecular, And Chemical Physics 


19353 Basic data for Monte Carlo calculations of the 
transport of electrons and protons in Ar, CH/sub 4/, and P- 
10 gases. Turner, J.E.; Gray, J.L.; Hamm, R.N.; Wright, 
H.A. (Health and Safety Research Div. and Environmental 
and Occupational Safety Div., Oak Ridge National Lab., 
Oak Ridge’ TN 37831). pp 28 of Abstracts of papers for the 
= second annual meeting of the Radiation Research So- 
ciety. Philadelphia, PA; Radiation Research Society (1984). 
(CONF-8403123—. Contract W-7405-ENG-26. 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

Complete physical data have been assembled for use as a 
basis for carrying out Monte Carlo calculations of the transport of 
protons and electrons in Ar, CH/sub 4/, and P-10 gases. The infor- 
mation is sufficient for transporting these particles and all of their 
secondary electrons until their energies fall below the threshold for 
electronic excitations. Models for elastic and inelastic scattering are 
proposed for low energies, where experimental data are lacking. 
The needed cross sections have been compiled and are presented. 
The data yield the correct W values and stopping powers for the 
three gases at energies where these have been measured. 


19354 Calculated excitation and ionization yields and 
fluctuations in irradiated water in the liquid and vapor phases. 
Hamm, R.N.; Paretzke, H.G.; Turner, J.E.; Wright, H.A.; 
Ritchie, R.H. (Health and Safety Research Div., Oak Ridge 
National Lab., Oak Ridge, TN 37831). pp 28 of Abstracts of 
papers for the thirty-second annual meeting of the Radiation 
Research Society. Philadelphia, PA; Radiation Research So- 


ciety (1984). (CONF-8403123—). Contract W-7405-ENG- 
26. 


From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

Two Monte Carlo computer codes developed independently 
at ORNL and GSF have been used to compute the slowing down 
of electrons in water in the liquid and vapor phases. Calculated ex- 
citation and ionization yields for the two phases are compared. The 
distributions in the number of ionizations produced by electrons of 
various initial energies are presented. Fluctuations in the ionization 
yields from different shells are expressed by the corresponding 
Fano factors. The Fano factor for total ionization is about 0.15 for 
elecrons of energies = 200 eV in the liquid compared with about 
0.25 in the vapor. 


19355 A theoretical study of excited state formation due 
to sub-excitation electrons in rare gas-nitrogen mixtures. 
Naleway, C.A.; Inokuti, M.; Sauer, M.C. Jr. (Argonne Na- 
tional Lab., Argonne, IL 60439). pp 29 of Abstracts of 
papers for the thirty-second annual meeting of the Radiation 
Research Society. Philadelphia, PA; Radiation Research So- 
—~ (1984). (CONF-8403123—). Contract W-31-109-ENG- 


From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

The pulse radiolysis of low pressures of helium or neon con- 
taining trace amounts of nitrogen results in the formation of excited 
states of N/sub 2/. The formation and radiative decay of the C/sup 
3/m/sub p/ state of N/sub 2/ has been experimentally measured 
and previously reported. A model has been developed to theoreti- 
cally examine the evolution of excited states of N/sub 2/ within an 
inert gas environment. The helium subexcitation spectrum of elec- 
trons as developed previously defines the initial source of excitation 
energy for the N/sub 2/. The further degradation of these low 
energy electrons is monitored in time down to the threshold for ex- 
citation of N/sub 2/(C/sup 3/z/sub p/) state. The continuous 
slowing down approximation is invoked and all loss processes asso- 
ciated with momentum transfer to helium as well as all accessible 
inelastic loss processes associated with N/sub 2/ are considered. 
The theoretical rate of formation of C/sup 3/m/sub p/ emission is 
in qualitative agreement with the experiment and supports the ex- 


perimentally observed pressure dependence of rate upon N/sub 2/ 
pressure. 
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19356 In memory of Alfred Kastler. Cagnac, B. (Univer- 
site P. et M. Curie, Paris, France). Pp 1-2 Saas Atomic physics 
9. Van Dyck, R.S. Jr.; Fortson, E.N. (eds.). Singapore, 
Singapore; World Scientific Publishing Co. Pte. Ltd. (1984). 
(CONF-840786—). 

From 9. international conference on atomic physics; Seattle, 
WA, USA (23 Jul 1984). 

The session is dedicated to the late Professor Alfred Kastler. 
The author recalls aspects of his personality. In particular he refers 
to his origin in the French/German province of Alsace and the ef- 
fects of this on his general outlook and his world wide interest in 
science especially his collaboration in the International Centre for 
Theoretical Physics in Trieste. 


19357 Spectroscopy of stored atomic ions. Wineland, 
D.J.; Itano, W.M.; Berg equist, J.C.; Bollinger, J.J.; Prestage, 
J.D. (National Bureau 0 Standards, Boulder, CO). pp 3-27 
of Atomic physics 9. Van Dyck, R.S. Jr.; Fortson, E.N. 
(eds.). Singapore, Singapore; World Scientific Publishing 
Co. Pte. Ltd. (1984). (CONF-840786—). 

From 9. international conference on atomic physics; Seattle, 
WA, USA (23 Jul 1984). 

Measurement of atomic ion spectra made with the stored ion 
technique are reviewed. Trapping methods are briefly referred to 
and state preparation and detection are discussed. Cooling methods 
are described. Results in optical, radiowave and mass spectroscopy 
are briefly reviewed and other uses are proposed. 


19358 High resolution microwave spectroscopy 
trapped atomic ions. Werth, G. (Univ. of Mainz, West ioe 
many). pp 28-37 of Atomic physics 9. Van Dyck, R.S. Jr.; 
Fortson, E.N. (eds.). Singapore, Singapore; World Scientific 
Publishing Co. Pte. Ltd. (1984). (CONF-840786—). 

From 9. international conference on atomic physics; Seattle, 
WA, USA (23 Jul 1984). 

The high resolution, obtained in microwave optical double 
resonance experiments, applied to stored atomic ions is demonstrat- 
ed by the mezsurement of !"Yb*. An ultimate linewidth of 33 m 
Hz in the 12 GHz hfs transition has been achieved. Application of 
the stored ion technique to atomic frequency standards and meas- 
urements on rare isotopes are discussed. 23 references, 7 figures, 2 
tables. : 


19359 Electron and positron geonium experiments. Van 
Dyck, R.S. Jr.; Schwinberg, P.B.; eDchmelt, H.G. (Univ. of 
Washington, Seattle). pp 53-74 of Atomic physics 9. Van 
Dyck, R.S. Jr.; Fortson, E.N. (eds.). Singapore, Singapore; 
World Scientific Publishing Co. Pte. Ltd. (1984). (CONF- 
840786—). 

From 9. international conference on atomic physics; Seattle, 
WA, USA (23 Jui 1984). 

Various improvements in technique and apparatus have 
made it possible to obtain a ten-fold reduction of the uncertainty in 
the free electron g-factor measured using a single electron in a 
highly compensated Penning trap. A reusable all-metal cryogenic 
vacuum envelope is now being used to produce the required low 
background pressure, split guard rings directly produce the radial 
magnetic spin-flipping field, and a microwave drive increases the 
effective cyclotron temperature in order to enhance the spin-flip- 
ping rate. In addition, a theoretical lineshape calculation has al- 
lowed some of the older data and all new data to be fitted, thus 
indicating that the previous systematic shift with anomaly power 
was due to an incorrect assignment of the z/sub rms/ = 0 edge 
frequency. The new result is g/2 = 1.001 159 652 193(4). 30 refer- 
ences, 14 figures. 


19360 Measurement of the en shift in muonium: the 
TRIUMF experiment. Oram, C.J. (TRIUMF, Vancouver, 
British Columbia). pp 75- 82 a "Atomic physics 9. Van 
Dyck, R.S. Jr.; Fortson, E.N. (eds.). Singapore, Singapore; 
World Scientific Publishing Co. Pte. Ltd. (1984). (CONF- 
840786—). 

From 9. international conference on atomic physics; Seattle, 
WA, USA (23 Jul 1984). 

The Lamb shift in muonium has been measured for the first 
time by a beam foil spectroscopy radio-frequency technique. The 
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value obtained is 1070 + 12/-15 MHz, with a systematic uncertainty 
of 2 MHz. This value is in reasonable agreement with the present 
theoretical value of 1047.03 MHz. The hyperfine splitting of the 
2P/sub 1/2/ level is measured in the same experiment to be 205 
+/- 35 MHz in good agreement with the theoretical value of 187 
MHz. 18 references, 5 figures, 3 tables. 


19361 Lamb shift in muonium. Badertscher, A.; Hughes, 
V.W.; Lu, D.C.; Ritter, M.W.; Woodle, K.A.; Gladisch, M.; 
Orth, H.; zu Putlitz, G.; Eckhause, M.; Kane, J.; Mariam, 
F.G. (Yale Univ., New Haven, CT). pp 83-98 of Atomic 
physics 9. Van Dyck, R.S. Jr.; Fortson, E.N. (eds.). Singa- 
pore, Singapore; World Scientific Publishing Co. Pte. Ltd. 
(1984). (CONF-840786—). Contract AC02-76ER03075. 

From 9. international conference on atomic physics; Seattle, 
WA, USA (23 Jul 1984). 

Muonium in its excited n=2 state provides the ideal system 
for study of the Lamb shift because the muon like the electron is a 
structureless lepton, and hence the complexities associated with the 
strong interactions are absent, in contrast to hydrogen where 
proton structure plays an important role. In comparison with hy- 
drogen, additional higher order radiative recoil terms are important 
for muonium. They report the production of muonium in its 2S 
metastable siate by the beam foil method, and their first measure- 
ment of the Lamb shift SM in muonium through observation of the 
microwave-induced 2S —> 2P transition. Their value is SM = 
(1057/sub -25/*?®) MHz, in agreement with the theoretical value. 
They comment on the prospects for a higher precision measure- 
ment. 27 references, 11 figures, 2 tables. 


19362 Surprises in muon-catalyzed fusion. Jones, S.E. 
(Idaho National Engineering Lab., Idaho Falls). pp 99-117 
of Atomic physics 9. Van Dyck, R.S. Jr.; Fortson, E.N. 
(eds.). Singapore, Singapore; World Scientific Publishing 
Co. Pte. Ltd. (1984). (CONF-840786—). Contract ACO07- 
761D01570. 

From 9. international conference on atomic physics; Seattle, 
WA, USA (23 Jul 1984). 

It is rather remarkable, first of all, that negative muons are 
capable of inducing nuclear fusion reactions of the type: u~ + d + 
t + *He + n + p-. The muon, behaving like a very heavy elec- 
tron, forms a tightly abound deuteron-triton-muon molecule (dt). 
Fusion rapidly ensures as the nuclei tunnel through the Coulomb 
potential barrier. Eighty fusions per muon on the average have 
been observed in the laboratory at room temperature. Thus, the 
muon serves as a catalyst for the nuclear fusion reaction. Muon- 
catalyzed (proton-deuteron) fusion was first observed by L. Alvares 
in 1956, but had been predicted earlier by F.C. Frank and A. D. 
Sakharov. A major surprise in recent years has been the discovery 
that dd and dtp» molecules form via a resonance mechanism. The 
resonance process increases the expected molecular formation rates 
by several orders of magnitude and leads to a strong dependence 
on temperature. Both effects have now been experimentally con- 
firmed, at least qualitatively. Evidence for another remarkable phe- 
nomenon has recently emerged. It appears that the alpha-sticking 
fraction (muon retention by the fusion-alpha product) decreases sig- 
nificantly with increasing d-t mixture density or tritium concentra- 
tion. An effort to put this observation on firm theoretical grounds is 
underway. One can safely say that the physics of muon catalysis is 
much richer than anticipated. 75 references, 9 figures, 2 tables. 


19363 Collision studies with trapped ions. Church, D.A. 
(Texas A & M Univ., College Station). pp 137-152 of 
Atomic physics 9. Van Dyck, R.S. Jr.; Fortson, E.N. (eds.). 
Singapore, Singapore; World Scientific Publishing Co. Pte. 
Ltd. (1984), (CONF-840786—). 

From 9. international conference on atomic physics; Seattle, 
WA, USA (23 Jul 1984). 

Recent collision measurements completed using ion traps, in 
particular radiative association at 13 K and electron transfer to 
multi-charge ions at electron-volt energies, are discussed. Compari- 
sons are made between electron transfer measurements performed 
in Kingdon and Penning traps. Electron transfer collisions with 
atomic hydrogen are included. 57 references, 9 figures, 1 table. 
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19364 Small atomic clusters. Recknagel, E. (Universitaet 
Konstanz, West Germany). pp 153-166 of Atomic physics 9. 
Van Dyck, R.S. Jr.; Fortson, E.N. (eds.). en Singa- 

td. (1984). 


pore; World Scientific Publishing Co. Pte. 
(CONF-840786—). 

From 9. international conference on atomic physics; Seattle, 
WA, USA (23 Jul 1984). 

The physics of atomic and molecular clusters covers the 
field between the traditional disciplines of atomic/molecular and 
solid state physics. Different aspects of this new field, possibilities 
to produce and detect clusters and some specific results on isolated 
microclusters in vacuum, such as fragmentation, magic numbers, 
coulomb explosion and excitations will be discussed. 37 references, 
12 figures. 


19365 Atomic hydrogen at sub-Kelvin temperatures. Wal- 
raven, J.T.M. (Natuurkundig Laboratorium der Universiteit 
van Amsterdam, Netherlands). pp 187-211 of Atomic phys- 
ics 9. Van Dyck, R.S. Jr.; Fortson, E.N. (eds.). Sin 
Singapore; World Scientific Publishing Co. Pte. Ltd. (1984). 
(CONF-840786—). 

From 9. international conference on atomic physics; Seattle, 
WA, USA (23 Jul 1984). 

In this paper the authors review the properties of atomic hy- 
drogen at low temperature. They discuss the basic properties such 
as the gaseous nature, the Bose-character and the adsorbed state on 
the surface of liquid helium. They emphasize the rapid develop- 
ments in their understanding of few-body phenomena in the system, 
in particular magnetic relaxation and recombination to the molecu- 
lar state. Recent experimental results are presented and prospects 
for future experiments are discussed. 89 references, 12 figures. 


19366 Double resonance and optical pumping: the early 
days. Series, G.W. (Clarendon Lab., Oxford, England). pp 
292-312 of Atomic physics 9. Van Dyck, R.S. Jr.; Fortson, 
E.N. (eds.). Singapore, Singapore; World Scientific Publish- 
ing Co. Pte. Ltd. (1984). (CONF-840786—). 

From 9. international conference on atomic physics; Seattle, 
WA, USA (23 Jul 1984). 

An account is given of developments following the radiofre- 
quency-optical double resonance experiment of Brossel and Bitter 
in 1952, with particular reference to work in the Clarendon Labora- 
tory. 35 references, 22 figures. 


19367 Studies of molecular interaction by laser excitation 
(SMILE). Engelke, F. (Univ. of Bielefeld, West Germany). 
pp 313-337 of Atomic physics 9. Van Dyck, R.S. Jr.; Fort- 
son, E.N. (eds.). Singapore, Singapore; World Scientific 
Publishing Co. Pte. Ltd. (1984). (CONF-840786—). 

From 9. international conference on atomic physics; Seattle, 
WA, USA (23 Jul 1984). 

Molecular beam techniques combined with laser allow de- 
tailed studies of many dynamical properties of molecular interaction 
including single reactive and non-reactive collisions. The physical 
and chemical scope of these methods is now very wide and in- 
cludes long-range interaction, internal state preparation, state detec- 
tion of product molecules, and thus determination of state-to-state 
reaction rates. The great impact of laser spectroscopy on knowl- 
edge in the field of structure, intramolecular energy transfer and 
the mechanism of elementary chemical reactions A + BC — AB 
+ C is illustrated by a few selected examples, including studies in 
which laser-induced fluorescence has been used to determine long- 
range interaction (for A + B) and the polarization of reaction 
products (for AB from A + BC). 83 references, 10 figures, 3 tables. 


19368 Laser-cooled atomic beams. Phillips, W.D.; 
Prodan, J.V.; Metcalf, H. (National Bureau of Standards, 
Gaithersburg, MD). pp 338-361 of Atomic physics 9. Van 
Dyck, R.S. Jr.; Fortson, E.N. (eds.). Singapore, Singapore; 
World Scientific Publishing Co. Pte. Ltd. (1984). (CONF- 
840786—). 

From 9. international conference on atomic physics; Seattle, 
WA, USA (23 Jul 1984). 

Atoms in a thermal beam can be cooled, decelerated, and 
stopped using the radiation pressure from a nearly resonant laser 
beam. Several groups have already used this laser cooling process 
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on an atomic sodium beam. In this paper they review the tech- 
niques and results of the various experimental groups, and discuss 
possible applications. 39 references, 15 figures. 


19369 Decay of the vacuum in heavy ion collisions. 
Schramm, S.; Heinz, U.; Mueller, U.; Reinhardt, J.; de Reus, 
T.; Soff, G.; Greiner, W.; Mueller, B. Johann Wolfgang 
Goethe-Universitaet, Frankfurt, West Germany). pp 362-381 
of Atomic physics 9. Van Dyck, R.S. Jr.; Fortson, E.N 
(eds.). Singapore, Singapore; World Scientific Publishing 
Co. Pte. Ltd. (1984). (CONF-840786—). 

From 9. international conference on atomic physics; Seattle, 
WA, USA (23 Jul 1984). 

Collisions of very heavy ions at energies near the Coulomb 
barrier are discussed, especially investigating spontaneous pair pro- 
duction in supercritical systems. Theoretical results on K-hole pro- 
duction, 5-electron and positron spectra are compared with experi- 
mental data, noting the influence of varying nuclear delay times on 
the results. A quantum-mechanical description of combined nuclear 
and electronic dynamics is presented. 34 references, 14 figures. 


19370 Electron spectrometry experiments with the use of 
synchrotron radiation. Krause, M.O. (Oak Ridge National 
Lab., TN). pp 414-431 of Atomic physics 9. Van Dyck, R.S. 
Jr.; Fortson, E.N. (eds.). Singapore, Singapore; World Sci- 
entific Publishing Co. Pte. Ltd. (1984). (CONF-840786—). 
Contract AC05-840R21400. 

From 9. international conference on atomic physics; Seattle, 
WA, USA (23 Jul 1984). 

A survey of selected experiments is given to illustrate the 
recent advances that have been made in the study of the electronic 
structure and dynamics of free atoms. 41 references, 19 figures. 


19371 Algebraic quantization of strong electron correla- 
tions. Herrick, D.R. (Univ. of Oregon, Eugene). pp 480-490 
of Atomic physics 9. Van Dyck, R.S. Jr.; Fortson, E.N. 
(eds.). Singapore, Singapore; World Scientific Publishing 
Co. Pte. Ltd. (1984). (CONF-840786—). 

From 9. international conference on atomic physics; Seattle, 
WA, USA (23 Jul 1984). 

The independent-particle symmetry of atoms is broken in ex- 
cited states when there are strong electron correlations. In one- and 
two-electron atoms the ell-mixing correlation is related to the O(4) 
symmetry of each degenerate shell. They review the relationship of 
the O(4) quantizations of these angular correlations to the alternate 
supermultiplet structure of double excitations in which there is evi- 


dence for collective vibrations and rotations. 21 references, 2 fig- 
ures. 


19372 High excitation of two electrons. Rau, A.R.P. 
(Louisiana State Univ., Baton Rouge). pp 491-504 of 
Atomic physics 9. Van Dyck, R.S. Jr.; Fortson, E.N. (eds.). 
Singapore, Singapore; World Scientific Publishing Co. Pte. 
Ltd. (1984). (CONF-840786—). 

From 9. international conference on atomic physics; Seattle, 
WA, USA (23 Jul 1984). 

Doubly-excited states of high excitation in atoms and ions - 
their description through appropriate quantum numbers, mecha- 
nisms for their excitation and very recent experimental evidence for 
them - are reviewed. The states are divided into two classes de- 
pending on whether the two electrons have comparable excitation 
or are widely disparate in their radial extent. Different sets of quan- 
tum numbers are appropriate to the description of the two kinds of 
states. In particular, the states of high and comparable excitation 
are best viewed as a single entity, the pair, attached to the grand- 
parent ion, with a reference throughout only to quantum numbers 
characteristic of the pair. Elements from the literature on planetary 
atoms, ridge states, O, group symmetry for two electrons, the adia- 
batic hyperspherical method, and the Wannier theory for two-elec- 
tron escape are brought together in the description of pathways to, 
and properties of, high excitation. 19 references, 3 figures, 2 tables. 


19373 Dielectronic recombination. Dunn, G.H.; Belic, 
D.S.; Djuric, N.; Mueller, D.W. (Univ. of Colorado, Boul- 
der). pp 505-522 of Atomic physics 9. Van Dyck, R.S. Jr.; 
Fortson, E.N. (eds.). Singapore, Singapore; World Scientific 
Publishing Co. Pte. Ltd. (1984). (CONF-840786—). 


From 9. international conference on atomic physics; Seattle, 
WA, USA (23 Jul 1984). 

Within the past one and a half years, the process known as 
dielectronic recombination has for the first time been observed and 
measured in isolation from other processes. The measurements and 
comparison with theory have highlighted interesting physical phe- 
nomena as well as raised questions about the completeness of ac- 
cepted theoretical treatments of the process. 44 references, 14 fig- 
ures, 1 table. 


19374 Multiphoton processes at high laser intensities. 
Gavrila, M. (FOM-Institute for Atomic and Molecular 
Physics, Amsterdam, Netherlands). pp 523-547 of Atomic 
physics 9. Van Dyck, R.S. Jr.; Fortson, E.N. (eds.). Singa- 
pore, went World Scientific Publishing Co. Pte. Ltd. 
(1984). (CONF-840786—). 

From 9. international conference on atomic physics; Seattle, 
WA, USA (23 Jul 1984). 

Multiphoton processes are atomic transitions induced by a 
laser radiation field, involving the emission or absorption of several 
photons. They are divided into two classes: laser-induced 
and laser-modified processes. This paper considers some aspects of 
multiphoton processes occurring at high laser intensities. Among 
these are resonant and nonresonant ionization, above threshold ioni- 
zation, multiple photoionization, and free-free transitions at low and 
high frequencies. 


6404 Fluid Physics 
REFER ALSO TO CITATION(S) 19866 


19375 (DOE/ER/03077—277) Adaptive finite difference 
methods in fluid dynamics. Berger, M.J. (New York Univ., 
NY (USA). Courant Mathematics and Computing Lab.). 
Feb 1987. Contract AC02-76ER03077. 53p. NTIS MF A01; 
2; GPO Dep. File Number DE87004890. 

Adaptive methods for solving partial differential related to 
fluid mechanics are surveyed. In particular the adaptive mesh re- 
finement is discussed. This technique requires internal boundary 
conditions that must be conservative, data structures for keeping 
track of several layers of fine grid patches, error estimation, and 
heuristics for automatic grid generation. 3000 lines of Fortran code 
are used in this program. The inner loops vectorize and dominate 
the total execution time (90 Megaflops on the Cray XMP). 48 refs., 
27 figs. 


19376 (DOE/ER/40272—25) Q-balls for the *He AB- 
transition, Hong, D.K. (Florida Univ., Gainesville (USA). 
Dept. of Physics). 1986. Contract FG05-86ER40272. 13p. 
(UFTP—86-25). NTIS, PC A02/MF A0Ol; 1; GPO Dep. 
File Number DE87005679. 

Q-balls are proposed as a mechanism for the *He AB-transi- 
tion. The growth rate of the Q-ball is calculated and for reasonable 
initial conditions Q-balls are easily formed by thermal fluctuations. 
Once a Q-ball is formed in the A-phase, it grows to be the B-phase 
vacuum, even though it evaporates into Nambu-Goldstone modes 
and massless fermionic excitations. It is argued that Q-balls evapo- 
rate slowly enough to cause the transition. However its thermal 
properties are not known well enough to evaluate the amount of 
supercooling. 16 refs. 


19377 (INIS-SU—327, pp 267-278) To the theory of su- 
condensates. i 


perfluidity of relativistic Fomin, P.I.; Shadura, 
V.N. 1984. (In Russian). NTIS (US Sales Only), PC A15/ 
ee . File Number DE87780079. (CONF-8407160— 
Vol.2). 

From 7. seminar on problems of high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1984). 

Pure phenomenological approach to the theory of superflui- 
dity of relativistic condensates produced in quantum-field systems 
with broken symmetry is considered. This approach is based on 
general physical statements of symmetry and conservation laws. 
Two-rate relativistic thermodynamics is shown to be unambiguous- 
ly determined by coordination requirements of conservation laws 
for energy-momentum entropy and generalized “charge” with a rel- 
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ativistic equation for superfluid velocity. The developed relativistic 
phenomeno-logical scheme of superfluidity theory is smitable for in- 
vestigation into propagation of oscillations in a relativistic system 
with superfluidity. 


19378 (LA-UR—87-235) Effective interactions, elementa- 
ry excitations, and transport in the helium liquids. Pines, D. 
(Los Alamos National Lab., NM (USA); Illinois Univ., 
Urbana (USA). t. of Physics). 1986. Contract W-7405- 
ENG-36. 60p. (CONF-8610184—2). NTIS, PC A04/MF 
A01; 1; GPO Dep. File Number DE87005097. 

From Conference on quantum fluids and solids; Banff, 
Canada (13 Oct 1986). 

Polarization potentials, the self-consistent fields which de- 
scribe the primary consequences of the strong atom-atom interac- 
tion in the helium liquids, are developed for liquid “He and *He. 
Emphasis is placed on the common physical origin of the effective 
interactions in all helium liquids, and the hierarchy of physical ef- 
fects (very short-range atomic correlations, zero point motion, and 
the Pauli principle) which determine their strength is reviewed. An 
overview is then given of the application of polarization potential 
theory to experiment, including the phonon-maxon-roton spectra of 
*He and *He-*He mixtures, the phonon-maxon spectrum of normal 
and spin-polarized *He, and the transport properties of superfluid 
“He and of normal and spin-polarized *He. 


(N—87-14916) Semi-implicit and fully — 
shock-capturing methods for hyperbolic conservation laws 
with stiff source terms. Yee, H.C.; Shinn, J.L. (National 
Aeronautics and Space Administration, Moffett Field, CA 
(USA). Ames Research Center). Dec 1986. 25p. (NASA- 
TM—89415; A—87044; NAS—1.15:89415). NTIS, PC A02/ 
MF AOl. 

Some numerical aspects of finite-difference algorithms for 
nonlinear multidimensional hyperbolic conservation laws with stiff 
nonhomogenous (source) terms are discussed. If the stiffness is en- 
tirely dominated by the source term, a semi-implicit shock-captur- 
ing method is proposed provided that the Jacobian of the source 
terms possesses certain properties. The proposed semi-implicit 
method can be viewed as a variant of the Bussing and Murman 
point-implicit scheme with a more appropriate numerical dissipation 
for the computation of strong shock waves. However, if the stiff- 
ness is not solely dominated by the source terms, a fully implicit 
method would be a better choice. The situation is complicated by 
problems that are higher than one dimension, and the presence of 
stiff source terms further complicates the solution procedures for al- 
ternating direction implicit (ADI) methods. Several alternatives are 
discussed. The primary motivation for constructing these schemes 
was to address thermally and chemically nonequilibrium flows in 
the hypersonic regime. Due to the unique structure of the eigenva- 
lues and eigenvectors for fluid flows of this type, the computation 
can be simplified, thus providing a more efficient solution proce- 
dure than one might have anticipated. 


19380 (UCID—20297-86-4) Granular solids flow project: 
Quarterly report, October-December 1986. Walton, O.R. 
(ed.). (Lawrence Livermore National Lab., CA (USA)). Jan 
1987. Contract W-7405-ENG-48. llp. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87005938. 

The flow behavior of granular solids is being studied via par- 
ticle-dynamics computer models that directly simulate the flow of 
idealized granular solids - calculating the motion of each grain as it 
interacts with neighboring grains, boundaries and gravity. These 
simulations provide details of the microstructural nature of the 
granular-solids flows that are unobtainable in conventional laborato- 
ry experiments. During this period the examination was continued 
of the shearing behavior of binary mixtures of different sizes of in- 
elastic smooth spheres, extending the calculations to larger size dif- 
ferences and comparing to various theories. Tests were started of 
the effects of real boundaries on gravity flow of granular materials. 
A calculational study was began of the flow of frictional particles 
falling through a regular periodic array of parallel horizontal rods 
and the results compared with laboratory measurements of mean 
particle velocity, mass flow rate and concentration of glass beads 
flowing through similar rod arrays. 
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19381 Common parametrizations of electron transport, 
collision cross section, and dielectric strength data for binary 
gas mixtures. Van Brunt, R.J. (National Bureau of Stand- 
ards, Gaithersburg, Maryland 20899). Journal of Applied 
Physics; 61: No. 5, 1773-1787(1 Mar 1987). 

Previously used parametrizations of dielectric strengths 
(electrical breakdown data) for gas mixtures in terms of electron 
collision and transport parameters are reviewed. A new method of 
fitting experimental data on dielectric strengths for binary electron- 
egative gas mixtures is proposed based upon the principal assump- 
tion that the electron kinetic energy distributions in the gas are 
Maxwellian. The method provides physical insight into such behav- 
ior as pressure-dependent or pressure-independent synergisms, and 
is useful in checking the consistency between dielectric strength 
data and available information on electron transport and ionization, 
attachment, and momentum transfer collision cross sections. The 
method is applied here to the mixtures SFe/N2, CClF:2/Ne, and 
SFe/CClF2. 


19382 Bounds on the permeability of a random array of 
partially penetrable spheres. Torquato, S.; Beasley, J.D. (De- 
partments of Mechanical and Aerospace Engineering and of 
Chemical Engineering,North Carolina State University, Ra- 
leigh, North Carolina 27695-7910). Physics of Fluids; 30: No. 
3, 633-641(Mar 1987). 

A bound on the fluid permeability k for viscous flow 
through a random array of N identical spherical particles (distribut- 
ed with arbitrary degree of impenetrability) due to Weissberg and 
Prager [Phys. Fluids 13, 2958 (1970)] is rederived by averaging 
flow quantities with respect to the ensemble of particle configura- 
tions. The ensemble-averaging technique enables one to obtain 
series representations of certain n-point distribution functions that 
arise in terms of probability density functions which characterize a 
particular configuration of n(<N) spheres. The Weissberg—Prager 
bound on k is computed exactly through second order in the sphere 
volume fraction for arbitrary A (where A is the impenetrability pa- 
rameter, O=A=1) for two different interpenetrable-sphere models. 
It is found that, at the same sphere volume fraction, the permeabil- 
ity of an assembly of partially overlapping spheres is greater than 
that of one characterized by a higher degree of impenetrability. 
The results of this study indicate that the Weissberg—Prager bound 
will not only yield the best available bound on k for an assemblage 
of totally impenetrable spheres (A = 1) but will provide a useful 
estimate of k for this model for a wide range of sphere volume 
fractions. It is also demonstrated that bounds which incorporate a 
certain level of statistical information on the medium are not 
always necessarily sharper than bounds which involve less informa- 
tion. 


19383 Superfluid turbulence in convecting dilute solutions 
of *He in superfluid ‘He. Ecke, R.; Haucke, H.; Wheatley, 
J. (Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Physical Review Letters; 58: No. 5, 499-502(2 
Feb 1987). 

We have discovered a state of superfluid turbulence in con- 
vecting dilute solutions of *He in superfluid ‘He which has many 
features of superfluid turbulence in straight channels. The charac- 
teristics of this state, determined by precise measurement of heat 
flow, are noisy temperature fluctuations and decreased thermal 
heat-transport efficiency relative to a “quiet” convecting state. 
There exists a "critical flow field” analogous to a critical velocity 
in pipe-flow superfluid turbulence, below which the noisy state is 
absent. 


19384 Simple model for water-wave dispersion relations. 
Crawford, F.S. (Physics Department and Lawrence Berke- 
ley Laboratory, University of California, Berkeley, Califor- 
nia 94720). American Journal of Physics; 55: No. 2, 171- 
172(Feb 1987). 

The dispersion relation between angular frequency and wave 
number is derived for both deep and shallow water waves. (AIP) 
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19385 Observability of hexagons in modulated Ray- 
leigh—Benard convection. wor P.C.; Swift, J.B. 
(AT&T Bell Laboratories, Murray New Jersey 07974). 
Physics of Fluids; 30: No. 2, 603-604(Feb 1987) 

The prediction of Roppo, Davis, and Remutiet [Phys. 
Fluids 27, 796 (1984)] that hexagons should appear near threshold 
in a Rayleigh—Benard cell under external modulation of the tem- 
perature is reconsidered with a view to determining the experimen- 
tal observability of the effect. It is found that in the limit of low- 
modulation amplitude 5 considered by Roppo et al. the effects are 
qualitatively as given by these authors, but considerably smaller 
quantitatively. The validity limits of the small-5 expansion are clari- 
fied and results of an alternative theory of hexagonal effects, valid 
at arbitrary amplitude 5 and frequency , are briefly summarized. 
Hexagons will only be observable if large amplitudes can be 
achieved. 


19386 Computational study of propagating fronts in a lat- 
tice-gas model. Kerstein, A.R. (Sandia National Laboratories 
Livermore, California 94550). Journal of Statistical Physics; 
45: No. 3, 921-932(Dec 1986). 

Velocities and other features of propagating fronts in the lat- 
tice-gas model analyzed by Bramson et al. are computed by Monte 
Carlo simulation. The propagation velocity v(y) is found to con- 
verge slowly to its asymptotic dependence on the exchange-rate pa- 
rameter ‘y. The number density of occupied sites in the “interaction 
zone” (extending from the forwardmost occupied to the rear-most 
unoccupied site) appears to converge to 2/3 for large y. Spatial 
profiles of site occupancy and interface number density for finite y 
are compared to the profiles originally computed by Fisher using 
the differential equation obeyed in the large-y limit. Several signifi- 
cant features inferred from the computations have not yet been ex- 
plained analytically. 


6450 High Energy Physics 


19387 (ANL-HEP-CP—86-131) [Physics in collision 6]: 
Concluding remarks. Lipkin, H.J. (Argonne National Lab., 
IL (USA)). 1986. Contract W-31109-ENG-38. 11p. (CONF- 
860943—3). NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File 
Number DE87004843. 

From 6. physics in collision; Chicago, IL, USA (3 Sep 1986). 

The development of theories of particle interactions, both 
electroweak and strong, is briefly reviewed with regard to their re- 
lationship with experimental observation. (LEW) 


19388 (DOE/ER/40224—1) [Theory of elementary parti- 
cle studies in weak interaction and grand unification and stud- 
ies in accelerator design]: Annual report. (Oregon Univ., 
Eugene (USA)). [1987]. Contract FG06-85ER40224. 14p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE87005317. 

Research related to particle accelerators is reported, cover- 
ing synchrotron radiation pumped x-ray lasers, laser acceleration of 
particles, novel insertion devices, and thin layered interference mir- 
rors. Research in the areas of supersymmetry and grand unification 
was also pursued as well as more traditional aspects of the standard 
model. This work includes improving bounds on the number of 
neutrinos, string phenomenology, and standard model physics at the 
SSC. Further activities include diagnostics of quark matter by 
measurements of dilepton and photon signatures, initial temperature 
and thermalization time of quark-gluon plasma, the branching 
model in central production, and quark distributions in kaons and 
hyperons. Factorization in hadron-hadron collisions, jet angular size 
as seen in electron-positron annihilation, and heavy particle produc- 
tion in hadron-hadron collisions were studied. Applications of the 
Skyrme model to the standard model of weak interactions were ex- 
amined. The problem of finding the most general action principle 
for supersymmetric point particles was studied. A detailed study 
was made of vortices appearing in an SO(10) grand unified model. 
(LEW) 


19389 (INIS-SU—327) Problems of high energy and 
quantum field theory physics. Vol. 2. 7. Seminar. (Gosudarst- 
vennyj Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 
Serpukhov. Inst. Fiziki Vysokikh Ehnergij). 1984. 327p. 
(CONF-8407160—Vol.2). NTIS (US Sales Only), PC Al5/ 
MF AO1. File Number DE87780079. 

From 7. seminar on problems of high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1984). 

Separate abstracts were prepared for individual papers in this 
seminar’s proceedings. (LEW) 


(INIS-SU—387-Vol.1) of the 1983 
JINR-CERN school of physics. Vol. 1. (Joint Inst. for Nucle- 
ar Research, Dubna (USSR)). 1984. 189p. (CONF- 
8306299—Vol.1). NTIS (US Sales Only), PC A09/MF AO1. 
File Number DE87780081. 

From JINR-CERN school of physics; Tabor, Czechoslova- 
kia (5 Jun 1983). 

Separate abstracts were prepared for individual papers in 
these proceedings. 
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Po ALSO TO CITATION(S) 18878, 18933, 18954, 19265, 19285, 19427, 


19391 (DOE/ER/70023—T2) High energy user group at 
Senin Rastara: Pemrens repert Sor he pull eel TOU to 
September 1986. Caldwell, D.O.; Morrison, R.J.; Witherell, 
M.S. (California Univ., Santa "Barbara (USA). Dept. of 
Physics). Sep 1986. Contract AT03-76ER70023. 2ip. NTIS, 
PC A02/MF AOI; 1; GPO Dep. File Number DE87005668. 

Progress is reported in the E-691 experiment at Fermilab, 
which deals with photoproduction of charm states. Lifetimes have 
been determined for the D°®, D*, and F*. Further activity is report- 
ed on the PEP 4/9 experiment at SLAC, which deals with elec- 
tron-positron annihilation and two-photon physics. Two-photon 
widths of mesons have been measured. A double beta decay experi- 
ment is reported whose results are relevant to neutrino mass limits, 
right-handed currents and lepton number conservation. The experi- 
ment addresses both neutrinoless double beta decay and two-neutri- 
no beta decay. Work is reported on the Cherenkov Ring Imaging 
Device (CRID) for the SLC Detector. (LEW) 


19392 (FNAL/C—86/137) Antiproton proton searches 
for quark-gluon plasma at the Fermilab collider. Hojvat, C. 
(Fermi National Accelerator Lab., Batavia, IL (USA)). Sep 
1986. Contract AC02-76CH03000. 6p. (CONF-860701—73). 
NTIS, PC A02/MF AOi; 1; GPO Dep. File Number 
DE87002281. 

From 23. international conference on high-energy physics; 
Berkeley, CA, USA (16 Jul 1986). 

The Fermilab Tevatron antiproton-proton collider will begin 
operation late 1986. A brief description of experiments with the ca- 
pability for detecting the formation of auark-gluon plasma is pre- 
sented. 


19393 (JINR—R-1-85-864) Characteristics of charged 
particle multiplicity in anti nn and nn interactions and anti nn 
annihilation processes at 6.1 GeV/c. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy). 1985. 8p. 
(In Russian). NTIS (US Sales Only), PC A02/MF A01. File 
Number DE87701119. 

Topological cross sections and characteristics of charged 
particle multiplicity distributions for anti nn and nn interactions and 
anti nn annihilations at 6.1 GeV/c are presented. There are some 
differences between parameters of neutral and cross-symmetrical 
charged particle interactions obtained at adjacent energies. KNO- 
distributions for anti nn and nn interactions are very similar. Char- 
acteristics for anti nn and anti pp annihilations are identical at equal 
energies. The experimental procedure of anti nn and nn interaction 
selection by finding the characteristic spectator tracks of the strip- 
ping events in the anti dd and dd-collisions are described. 18 refs. 
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(JINR—R-1-85-944) Inclusive distributions of 7/ 
sup -/ - mesons produced in 77/sup -/C interactions at P/sub 
0/ = 40 GeV/c and in pC and pTa interactions /sub 0/ = 
9.9 G. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of High Energy). 1985. % (in Russian). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE87701121. 

The energy spectra of secondary 7/sup -/-mesons produced 
in 7/sup -/C-interactions at P/sub 0/=40 GeV/c and in pTa-inter- 
actions at P/sub 0/=9.9 GeV/c and emitted in an angular interval 
of Odeg <THETAsub(7) <= 180deg in the laboratory coordinate 
system have investigated. It has been found that the invariant inclu- 
sive cross sections of the production of these pions obey the expo- 
nential dependence on their kinetic energy T. The slope parameter 
1/T/sub 0/ (T/sub 0/ is average value of kinetic energy of studied 
secondary particles) depends on the emission angle of m/sup -/- 
mesons. This dependence on cosTHETAsub(7) is nonlinear in 
character and it is well approximated by square or logarithmic 
functions in an energy interval of 0.1 GGCV <= T <= 1.0 GeV. 
In the processes under study the presence of cumulative particles 
does not affect the character of these dependences. There are some 
indications that the internal energy of the clusters emitting 7/sup 
-/-mesons does not depend on the type and momentum of the pro- 
jectile hadron. 36 refs. 


19395 (JINR—R-15-85-862, pp 31-36) Study on anoma- 
lous pion production in the Cu(p,7/sup +/)X reaction at 
Tsub(p) equal 350 MeV energy. Gajsak, I.I.; Pasyuk, E.A. 
1985. (In Russian). NTIS (US Sales Only), PC A03/MF 
A01. File Number DE87780083. (CONF-8504290—). 

From 2. conference of young scientists of the JINR in the 
region of experimental physics; Dubna, USSR (1 Apr 1985). 

The resonance increase of 7/sup +/-meson yield at the 
angle of 90 deg in the inclusive reaction Cu(p,7/sup +/)x, which 
has been previously detected in JINR is discussed. The possibility 
to explain the phenomenon by the formation of dibaryon in bound 
state is considered. A variant of the experiment procedure for the 
further research of the effect detected is suggested. 


19396 (SLAC-PUB—4173) The experimental view of par- 
ticles and forces in 1987: A picture outline of the talk. Perl, 
M.L. (Stanford Linear Accelerator Center, Menlo Park, CA 
(USA)). Jan 1987. Contract AC03-76SF00515. 2ip. (CONF- 
870233—1). NTIS, PC A02/MF A01; 1; GPO Dep. File 
Number DE87005801. 

From Annual meeting of American Association for the Ad- 
vancement of Science; Chicago, IL, USA (14 Feb 1987). 

Some of the properties of elementary particles and the fun- 
damental forces are pictorially given. Experimental methods in high 
energy physics are presented briefly, including detectors, accelera- 
tors, and colliders. (LEW) 


19397 Polarization and magnetic moment of the >i hy- 
peron, Wilkinson, C.; Handler, R.; Lundberg, B.; Pondrom, 
L.; Sheaff, M.; Cox, ’PT.; Dukes, E.C.; Dworkin, J.; Over- 
seth, O.E.; Beretvas, A, "and others. (Physi ics Departmen ent, 
University of Wisconsin, Madison, Wisconsin 53706). Physi- 
cal Review Letters; 58: No. 9, 855- $58(2 Mar 1987). 

The polarization and magnetic moment of the =* hyperon 
have been measured for 137X0 =*—-p7r® decays from =* produced 
at 5 mrad by 400-GeV/c protons on Be. The polarization averages 
24% in the range 140 to 350 GeV/c and is opposite in sign to that 
of similarly produced A. The moment is (2.479 +- 0.012 +- 
0.022)u,/sub N/, where the uncertainties are statistical and system- 
atic, respectively. 


19398 Measurement of tau branching ratios. Aihara, H.; 
Alston-Garnjost, M.; Avery, R.E.; Bakken, J.A.; Barbaro- 
Galtieri, A.; Barker, A.R.; Barnes, A.V.; Barnett, B.A.; Bar- 
nett, B.A.; Bauer, D.A.; and others. (Lawrence Berkeley 
Laboratory, Berkeley, California 94720). Physical Review 
a D: Particles and Fields; 35: No. 5, 1553-1561(1 Mar 


We have measured the branching ratios for several tau decay 
modes. We use e* e~—>tau* tau- events accumulated with the TPC/ 
Two-Gamma facility at the SLAC e*e™ storage ring PEP. The 
data correspond to an integrated luminosity of 77 pb/sup -1/ at a 
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center-of-mass energy of 29 GeV. The one- and three-charged-par- 
ticle inclusive branching ratios of the tau decay are measured to be 
Bi = (84.7 +- 1.0)% and Bs = (15.1 +- 1.0)%, where Bi+Bs is 
constrained to be 99.85%. The branching ratios of the two leptonic 
decay modes are B(tau"—>e~ nu-bar/sub e/v/sub tau/) = (18.4 +- 
1.6)% and B(tau-—>p~ nu-bar/sub p/v/sub tau/) = (17.7 +- 
1.4)%. If we then assume lepton universality, we obtain B(tau-—>e~ 
nu-bar/sub e/v/sub tau/) = (18.3 +- 0.9)% and B(tau"—>p nu- 
bar/sub p/v/sub tau/) = (17.8 +- 0.9)%. We measure the Ca- 
bibbo-allowed semihadronic decay mode B(tau"—»7~ +neutral par- 
ticles) = (47.0 +- 1.5)%, and the Cabibbo-suppressed tau decay 
mode B(tau"—>K~ +neutral particles) = (1.6 +- 0.4)%. By looking 
for associated photons, we find B(tau-—K~ 7° +neutral particles) 
to be (1.2 +- 0.6)%. 


19399 Measurement of neutrino-proton and antineutrino- 
proton elastic scattering. Ahrens, L.A.; Aronson, S.H.; Con- 
nolly, P.L.; Gibbard, B.G.; Murtagh, M.J.; Murtagh, S.J.; 
Terada, S.; White, D.H.; Callas, J.L.; Cutts, D.; and others. 
(Physics Department, Brookhaven National Laboratory, 
Upton, New York 11973). Physical Review [Section] D: Parti- 
cles and Fields; 35: No. 3, 785-8091 Feb 1987). 

Measurements of the semileptonic weak-neutral-current reac- 
tions v/sub p/p—v/sub p/p and nu-bar/sub p./p—nu-bar/sub p/p 
are presented. The experiment was performed using a 170-metric- 
ton high-resolution target detector in the BNL wide-band neutrino 
beam. High-statistics samples yield the absolute differential cross 
sections do(v/sub p/p)/dQ? and do(nu-bar/sub p2/p)/dQ? A meas- 
urement of the axial-vector form factor G/sub A/(Q?) is also pre- 
sented. The results are in good agreement with the standard model 
SU(2) x U(1). The weak-neutral-current parameter sin*theta/sub 
W/ is determined to be sin?0/sub W/ = 0.220 +- 0.016(stat)/sup 
+0.023//sub -0.031/(syst). 


19400 Nucleus-nucleus interactions between 20 and 65 
GeV per nucleon. Burnett, T.H.; Dake, S.; Derrickson, J.H.; 
Fountain, W.F.; Fuki, M.; Gregory, J.C.; Hayashi, T.; 
Hayashi, T.; Holynski, R.; Iwai, J.; and others. (Institute for 
Cosmic Ray Research, University of Tokyo, Tokyo 188, 
Japan). Physical Review [Section] D: Particles and Fields; 35: 
No. 3, 824-832(1 Feb 1987). 

A hybrid electronic-counter—emulsion-chamber instrument 
was exposed to high-energy cosmic rays on a balloon. The data on 
105 nucleus-nucleus collisions in the energy range 20—65 GeV/nu- 
cleon and for incident nuclear charges 22=Z/sub p/3=28 are pre- 
sented. Inclusive characteristics of particle production on different 
targets (plastic, emulsion, and lead) are shown and compared with 
models based on the superposition of nucleon-nucleus interactions. 
Features of a subset of the more central collisions with plastic 
target and some characteristics of individual events with the highest 
multiplicity of produced particles are described. 


19401 Limits on B°B-bar® mixing and tau/sub B//sub 
=//tau/sub =/. Bean, A.; Bobbink, G.J.; Brock, LC.; 
_— A.; Ferguson, T.; Kraemer, R.W.; Rippich, C.; 
be H.; Bebek, C.; Berkelman, K.; and others. (Carnegie 
on University, Pittsburgh, Pennsylvania 15213;). Physi- 

ov Review Letters; 58: No. 3, 183-186(19 Jan 1987). 

Limits are set on B°B-bar® mixing by use of dilepton events 
from Y(4S) decay. On the assumption that the charged- and neu- 
tral-B semileptonic branching ratios are equal and that 41% of the 
B mesons from the Y(4S) are neutral, a 90%-confidence-level upper 
limit of 24% is set on B°B-bar® mixing. Limits are also given for 
the ratio of the lifetimes of neutral and charged B mesons. The 
90%-confidence-level limits are 0.44<tau/sub B//sub =//tau/sub 
=/<2.05. 


19402 Scaling and fragmentation distributions of 

remnants in high E/sub t/ proton-proton collisions at 

27.4 GeV. Ahn, S.; Watts, T.L.; Brown, B.C.; Devenski, P.; 

erty, H.; Malamud, E,; ‘Abrams, R.; Goldberg, H: 

Hallie ell, C.; Lopez, F. (Rutgers - the State Univ., New 

Brunswick, NJ , USA; Fermi National Accelerator Lab., Ba- 

tavia, IL, USA). Physics Letters [Section] B; 183: No. 1, 115- 

118(1 Jan 1987). 
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Charged particle trajectories have been reconstructed in pp 
collision triggered by transverse energies (E/sub t/) ranging from 1 
GeV to 20 GeV. The forward fragmentation function of negative 
particles in the beam jet is found to scale with E/sub t/ in variable 
x=2p/sub L//Vs-E/sub t/), and the slope is near to that found for 
small jet triggers in an earlier experiment. Above about E/sub t/ 
=8 GeV, positive particles scale and for 0.5<x<1.0 the ratio of 
positives to negatives is 1.73+-0.2. The forward fragmentation 
functions at high E/sub t/ do not show the behavior expected from 
the fragmentation of diquarks and are more like that from quarks. 
Multiplicity and energy flow in various forward polar angle regions 
are also presented; they are compared to the beam jet predictions 
of ISAJET and found to be greater at wide angles and less at small. 


19403 Limits to v/sub »/,v/sub e/—-v/sub tau/ oscilla- 
tions and mt 2 /,v/sab e/—tau~ direct coupling. Ushida, 
N.; Kondo, T.; Tasaka, S.; Park, I.G.; Song, J.S.; Hara, T.; 
Homma, ¥s Teuzuki, Le "Fujioka, G: Fukushima, H.; and 
others. (Department of Physics, Aichi "University of Educa- 
tion, Igaya-cho, Kariya-shi, Aichi 448, Japan). Physical 
Review Letters; 57: No. 23, 2897-2900(8 Dec 1986). 

We have located 3886 neutrino interactions in the fiducial 
volume of a hybrid emulsion spectrometer installed in the Fermilab 
wide-band neutrino beam. A search for tau™ decays yielded no can- 
didate, resulting in an upper limit of 0.002 (0.073) for direct cou- 
pling of v/sub p/ (v/sub e/) to tau™. The v/sub p/ (v/sub e/) to 
v/sub tau/ limits to mass differences and mixing angles (a) between 
the neutrinos are at maximum mixing AM?<0.9 (9.0) ev’, and at 
maximum sensitivity sin?(2a)<0.004 (0.12). The direct-coupling 
limits are also used to show that most tau™ decays must contain a 
neutral lepton other than v/sub p/ or v/sub e/. 


19404 A monopole flux limit from a large area induction 
detector. Incandela, J. (Univ. of Chicago, 5640 South Ellis 
Ave., Chicago, IL 60637). pp 419-421 of Inner space/outer 


space. The interface between cosmology and particle phys- 
ics. Kolb, E.W.; Turner, M.S.; Lindley, D.; Olive, K.; 
Seckel, D. Chicago, IL; University of Chicago Press (1986). 

The design and performance during seven months of data 
taking of a superconducting induction detector with two 60-cm-di- 
ameter superconducting loops is presented. No candidate events 
were observed and an upper limit on the flux of cosmic ray mag- 
netic monopoles F/sub m/S 6.2 x 10/sup -12/cm/sup -2/ sr/sup - 
1/ sec/sup -1/ (90% C.L.) is set. The detector demonstrates the 
possibility of operating large induction detectors in ambient mag- 
netic fields greater than 1 mgauss. 


19405 Monopoles and the Homestake underground scin- 
tillation detector. Cherry, M.L.; Corbato, S.; Kieda, D.; 
Lande, K.; Lee, C.K.; Steinberg, R.I. gn Physics, 
Univ. of Pennsylvania, 209 South 33rd St elphia, PA 
19104). pp 430-434 of Inner space/outer space e inter- 
face between cosmology and particle eles. Kolb, E.W.; 
Turner, M.S.; Lindley, D.; Olive, K.; Seckel, D. Chicago, 
IL; University of Chicago Press (1986). 

Together, the two new Homestake detectors will be used to 
search for slow, massive magnetic monopoles; to study the zenith 
angle distribution of neutrino-induced muons; to search for neutrino 
bursts from the gravitational collapse of massive stars; to measure 
the multiplicity and transverse momentum distributions of cosmic 
fay muons; and to study the composition of the primary cosmic 
rays. Both instruments have been described in detail elsewhere; the 
authors discuss here the capabilities of the underground device as a 
detector of slow magnetic monopoles. 


19406 New and old accelerators: What can they do for 
astrophysics. Bjorken, J.D. (MS No. 105, Fermilab, P.O. 
Box 500, Batavia, IL 60510). pp 613-621 of Inner space/ 
outer space. The interface between cosmology and particle 
physics. Kolb, E.W.; Turner, M.S.; Lindley, D.; Olive, K.; 
Seckel, D. Chicago, IL; University ‘of Chicago Press (1986). 
The quantum numbers and energy spectrum of high energy 
accelerators and storge rings are described, along with some ways 
they may contribute to astrophysical issues. Some emphasis is given 
to the role of relativistic heavy-ion colliders in possibly providing 
laboratory samples of quark-gluon plasma. The material which will 


be discussed is organized from low energy to high (or in big-bang 
terms, from late to early times). 


pp 
Dept., Univ. of Wisconsin, 7 
Winter physics conference. 


oe of the first 
Block, M.M. New York, ; The New York Academy of 
Sciences (1986). (CONF-850146—). 

From Aspen winter physics conference; Aspen, CO, USA 
(14 Jan 1985). 

The discovery of the W and Z particles will make it possible 
to measure the high energy electroweak parameters, rho and sin/ 
sup 2/ @/sub w/, with great accuracy. This also will provide a test 
of the radiative corrections. In addition, the decays of W and Z 
provide a laboratory for the observation of new particles. The first 
example is the observation of the t-quark through W — t + b-bar. 
In addition, the decay, Z — vv-bar, provides a sensitive test for the 
number of neutrinos in nature. Also, the decay, W — L + v/sub 
L/, with W decaying into a new heavy lepton, could “discover” 
the next Furthermore, the decay of W into old lepton 
(€, p, tau) can be used to test for the universality of leptons, which 
might led someday to a better understanding of this universality. 
Finally, p-bar p colliders produce copious numbers of b-quarks and 
the authors will show that the present UA1 data of same-sign di- 
muons can limit B/sup 0/-B-bar/sup 0/ mixing parameters. The au- 
thors give the definition of the high energy parameters that deter- 
mine the success of the SU(2) x U(1) theory. One goal of the exten- 
sive improvement program for the UAI1 detector is to measure 
these parameters using W and Z particles from the p-bar p collider. 


19408 High p/sub T/ jets from p-barp collisions at Vs 
= 540 GeV in UA2. Hansen, J.R. (UA2 Collaboration, 
CERN CH-1211, Geneva 23). pp 13-37 of Proceedings of 
the first Aspen Winter physics conference. Block, M.M. 
New York, NY; The New York Academy of Sciences 
(1986). (CONF-850146—). 

From Aspen winter physics conference; Aspen, CO, USA 
(14 Jan 1985). 

The recent unambiguous identification of jets in hadronic 
collisions at the CERN p-bar p Collider and at the ISR has revived 
the interest in this field after the first observation of large trans- 
verse momentum (rho/sub tau/) processes in early ISR experi- 
ments. The prediction that the hard scattering of hadron constitu- 
ents should result in the production of two hadronic jets having the 
same large transverse momenta as the scattered partons has been 
verified in a direct way at the CERN p-bar p Collider with the ob- 
servation of a dominant two-jet structure in events depositing very 
large transverse energy into the central calorimeters of the UA1 or 
UA2 experiments. In fact, one of the most outstanding benefits of 
the very successful operation of the CERN p-bar p Collider at a 
center-of-mass energy, Vs = 540 GeV, is the possibility for de- 
tailed measurements of hadronic jet production and their fragmen- 
tation properties in an energy domain where hard processes can be 
separated clearly from the soft hadronic interactions. 


High-energy photoproduction of charmed states. 
aiken: S.D.; Lee, W.; Wiss, J.E. (Fermi National Acceler- 
ator Lab., Batavia, IL). pp 397-454 of Annual review of nu- 
clear and particle science. Volume 35. Jackson, J.D.; Gove, 
me R.F. Palo Alto, CA; Annual Reviews ia. 

The predominant role played by e/sup +/e/sup -/ annihila- 
tion experiments, where a time-like photon materializes as a 
charmed quark-antiquark pair, and by real photoproduction experi- 
ments in the development of our current understanding of charmed 
particle properties and production dynamics is no accident. Since 
photons couple to charm quarks through the electric charge, charm 
production rates are proportional to q/sub c//sup 2//E/sub cm// 
sup 2/ in e/sup +/e/sup -/ interactions and q/sub c//sup 2//m/ 
sub c//sup 2/ in y-N interactions. Thus, well above the charm pro- 
duction threshold approximately 40% of the e/sup +/e/sup -/ and 
1% of the photoproduction total cross sections contain charmed 
particles in the final state. In contrast, the relative level of charm 
production in hadronic interactions is an order of magnitude lower. 
While background levels to charm production are much lower in 





e/sup +/e/sup -/ interactions, the use of real photons to produce 
either an open or a closed charmed state affords several advantages 
to the experimenter. Absolute production rates are orders of magni- 
tude higher in photon beams, and one gains the ability to observe 
simultaneously all portions of the charmed quark invariant mass 
spectrum. 


19410 Physics with p anti p atoms at LEAR. Gastaldi, U. 
(CERN, Geneva, Switzerland). pp 118-136 of Atomic phys- 
ics 9. Van Dyck, R.S. Jr.; Fortson, E.N. (eds.). Singapore, 
Singapore; World Scientific Publishing Co. Pte. Ltd. (1984). 
(CONF-840786—). 

From 9. international conference on atomic physics; Seattle, 
WA, USA (23 Jul 1984). 

The study of the physics of the p anti p atom (annihilation, 
spectroscopy, and cascade) looks very promising as an approach to 
fundamental points of strong, electromagnetic, weak and even 
gravitational interactions. The CERN low-energy antiproton ring 
(LEAR) facility offers unique possibilities for this program to be 
carried out. They give a brief introduction to LEAR, an overview 
of the first results of the experiments being done there on proton- 
ium spectroscopy, and illustrate a line of development for high-res- 
olution spectroscopy of the p anti p atom. 13 figures. 
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= ALSO TO CITATION(S) 19281, 19315, 19401, 19409, 19509, 19574, 


19411 (BNL—39061) Effects of local mass anomalies in 
Eoetvoes-like experiments. Talmadge, C.; Aronson, S.H.; 
ae E. (Purdue Univ., Lafayette, IN (USA). Dept. of 
Physics; European Or ition for Nuclear Research, 
chsawe (Switzerland); Univ., Seattle (USA). 

t. of Physics). 26 May 1986. Contract AC02- 
76CH00016. 12p. (CONF-8605227—1). NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87004611. 

From 21. Rencontre de Moriond; Les Arcs, Savoie, France 
(26 May 1986). 

We consider in detail the effects of local mass anomalies in 
Eoetvoes-like experiments. It is shown that in the presence of an 
intermediate-range non-gravitational force, the dominant contribu- 
tions to both the sign and magnitude of the Eoetvoes anomaly may 
come from nearby masses and not from the earth as a whole. This 
observation has important implications in the design and interpreta- 
tion of future experiments, and in the formulation of unified theo- 
ries incorporating new intermediate-range forces. 


19412 (DOE/ER/40224—2) — of elementary go 
cles studies in weak interaction and unification and 


studies in accelerator design]: Annual report. (Oregon Univ., 
Eugene (usa), [1986]. Contract FG06-85ER40224, 2ip. 
NTIS, A02/MF A0Ol; GPO Dep. File Number 
DES 7005549. 


Coherent x-ray production by coherence saturation was 
studied, as well as equitemporal optics for shortening the pulse du- 
ration of x-ray beams emerging from electron machines. Investiga- 
tion of the possibilities offered by the transverse electron resonance 
acceleration scheme continued. Some methods of producing micro- 
pole insertion devices - wigglers and undulators with a period less 
than one millimeter - were considered. Research was carried out in 
the phenomenology of string theories, as well as more traditional 
electro-weak theory involving one-loop corrections. Research was 
pursued in the areas of hadron-hadron collisions and quark-gluon 
plasma in nucleus-nucleus collisions. Research is reported in the 
area of the general question of how to postulate new quantum num- 
bers, inclusive reactions, polarization tests of QCD-type theories, 
novel features in relatively low energy p-p elastic scattering, and 
analysis of a number of specific reactions in terms of polarization. 
Work is reported on diffractive hard scattering and statistical analy- 
sis for new particle searches. Work on the distribution of heavy 
particles in a hadron and on b-quark production is also reported. 
(LEW) 
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19413 (DOE/ER/40272—14) Baryogenesis and proton 
decay. Ruiz-Altaba, M. (Florida Univ., Gainesville (USA). 
Dept. of Physics). 1986. Contract FG05-86ER40272. 
y —86-14; INF-8606215—35). NTIS, PC A02. 
ile Number DE87005674. 

From Summer study on the physics of the superconducting 
super collider; Snowmass, CO, USA (23 Jun 1986). 

The constraints are analyzed that proton decay experiments 
and cosmologically sound unification models impose on each other. 
An intermediate scale of around 10’° GeV arises from consider- 
ations on baryogenesis, inflation and supersymmetry breaking. An 
upper bound to the gravitino mass of about 50 TeV follows from 
current proton lifetime limits. 


19414 (INIS-SU—327, pp 252-261) Quantization of the 
Lee static model by the Bogolyubov transformation method. 
Bornyakov, V.G. 1984. (In Russian). NTIS (US Sales Only), 
PC A15/MF AO0l1. File Number DE87780079. (CONF. 
8407160—Vol.2). 

From 7. seminar on problems of high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1984). 

The Lee static strong-coupling model is studied. The model 
permits to find an exact solution for the state vector of the system 
and for the scattering matrix in the first permanent order of expan- 
sion in the inverse value of the coupling constant. The Bogolyubov 
method has been applied to quantize the Lee model with a hamil- 
tonian, provided a high classical constituent of a boson field exists. 
Ground state of the system and scattering matrix from the obtained 
bound state are found. The way to avoid additional zero modes 
arising at Bogolyubov transformation for creation and annihilation 
operators is shown. 


19415 (INIS-SU—327, pp ae Effective Lagrangians 
and the interaction of color charges at large distances. Alek- 
seev, A.I.; Arbuzov, B.A. 1984. (In Russian). NTIS (US 
Sales Only), PC A15/MF AOI. File Number DE87780079. 
(CONF-8407160—Vol.2). 

From 7. seminar on problems of high energy physics and 
quantum field theory; cheer eae USSR (1 Jul 1984). 

Effective Lagrangians and interaction of color charges at 
large distances in the non-Abelian quantum field theory are dis- 
cussed. The classical field theory is formulated for the system of 
gluon and quark fields. Abelian and non-Abelian solutions of basic 
motion equations for the mentioned Lagrangians and their singulari- 
ties are considered. Singularities of solutions of effective Lagran- 
gians describing IR behaviour of total Green functions for gluon 
and effective Lagrangian describing quark-gluon interaction at large 


19416 (INIS-SU—327, pp 23-37) Pion-pion scattering at 
high energies. Braun, M.A.; Novozhilov, Yu.V. 

kij Gosudarstvennyj Univ., USSR). 1984. NTIS (US Sales 
Only), PC A15/MF A01. File Number DE87780079. 
(CONF-8407160—Vol.2). 

From 7. seminar on problems of high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1984). 

Relativistic description of pion-pion (77) and deuteron-deu- 
teron (DD) elastic scattering using relativistic wave functions and 
within the frames of the quark aaa is given. Single w2-scattering, 
where the pion represents a system of spinor quarks is considered. 
Expressions for amplitudes of double m7- and DD-scattering and 
differential cross sections of the investigated processes are obtained 
using Glauber theory and shadow effect. Energy dependences of 
scattering amplitudes and differential cross sections of m7-scatter- 
ing are presented. 


(INIS-SU—327, pp 44-53) On relation of momen- 
ta of structure functions of the composite systems with their 
simultaneous wave functions. Linkevich, A.D.; Savrin, V.L; 
Sanadze, V.V.; Skachkov, N.B. (Joint Inst. for Nuclear Re- 
search, Dubna, USSR). 1984. (In Russian). NTIS (US Sales 
Only), PC A15/MF AOl. File Number DE87780079. 
(CONF-8407160—Vol.2). 

From 7. seminar on problems of high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1984). 
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Calculation of hadron structure function (SF) comprising 
point objects is carried out. The obtained hadron SF is expressed 
by means of simultaneous relativistic wave functions of a composite 
particle. Exact calculation of hadron SF momenta in simultaneous 
formulation of quantum field theory off-energy surface is conduct- 
ed. The given calculation of hadron SF is shown to result in their 
dependence on momentum transferred square (or square of total 
vector of energy-momentum of Compton scattering on a quark) 
whih is determined by the set of simultaneous hadron wave func- 
tions as bound state of quark (partons) in the considered case of 
non-structural quarks. 


19418 (INIS-SU—327, pp 64-69) Phenomenology of the 
color scalars. Ignat’ev, A.Yu.; Kuz'min, V.A.; Shaposhni- 
kov, M.E. (AN SSSR, Moscow. Inst. Yadernykh ieiedo- 
vanij). 1984. (In Russian). NTIS (US Sales Only), PC A15/ 
MF AOl. File Number DE87780079. (CONF-8407160— 
Vol.2). 

From 7. seminar on problems of high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1984). 

A new method of search for supersymmetrical quark part- 
ners (scalar quarks) in electron-positron collisions is suggested. The 
above mentioned method presupposes search for a very narrow res- 
onance corresponding to bound 1/sup --/ state of a scalar quark 
and antiquark. Restrictions for masses of a rho sub(s) ("vector 
phyon”, 1/sup --/) particle and lightest Xsub(s) (‘scalar phyon”, 0/ 
sup ++/) particle are presented. 


19419 (INIS-SU—327, pp 70-87) New class of rigorous 
asymptotic correlations of the Pomeranchuk theorem type. 
Lomsadze, Sh.Yu.; Lomsadze, Y.M.; Agranovskij, V.A. 
(Severo-Osetinskij Gosudarstvennyj Univ., Ordzhonikidze, 
USSR; L’vovskij Politekhnicheskij Inst., Ukrainian SSR). 
1984. NTIS (US Sales Only), PC A15/MF AOl. File 
Number DE87780079. (CONF-8407160—Vol.2). 

From 7. seminar on problems of high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1984). 

A new class of rigorous asymptotic correlations of the Po- 
meranchuk theorem type is obtained between the difference of am- 
plitude phases of direct and crossing hadron scatterings and the 
course of equalizing the differential cross-sections of these scatter- 
ings at asymptotically great energies. Both the conditions and the 
conclusions of all correlation theorems proved here, contain the 
values of scattering amplitudes in the physical manifold only and 
this provides the principal testability of the theorems in experiment. 
The w/sup -+/p scattering: p+a/sup +/ -> p+7/sup +/ and 
p+7/sup -/ -> p+7/sup -/ are considered. 


19420 (INIS-SU—327, pp 163-191) Form factors of ha- 
drons in quantum chromodynamics: the factorization and the 
QCD sum rules method. Rdyushkin, A.V. (Joint Inst. for 
Nuclear Research, Dubna, USSR). 1984. (In Russian). NTIS 
(US Sales Only), PC A15/MF A0Ol. File Number 
DE87780079. (CONF-8407160—Vol.2). 

From 7. seminar on probiems of high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1984). 

Investigations into pion formfactor (PFF) using the method 
of the sum rule (SR) in QCD are reviewed. Basis of QCD SR 
method is discussed; the main idea of the method is obtaining data 
on spectral density corresponding to contributions of real hadrons 
by behaviour of axial current correlators in the range of asymptoti- 
cal freedom Q/sup 2/ > or approximately 0.6 GeV/sup 2/. Local 
duality between quark and pion spectral densities and light wave 
pion function are investigated. PFF is analyzed in the ranges of 
small (Q/sup 2/ < or approximately 0.6 GeV/sup 2/) and interme- 
diate (0.6 < or approximately Q/sup 2/ < or approximately 4 
GeV/sup 2/) momentum ransfers. Applicability of the QCD SR 
method to PFF behaviour in the Q/sup 2/ >= 4 GeV/sup 2/ 
range of momentum transferred is considered in detail. Pion wave 
functions and weight functions at different momentum transferred 
are calculated in the obtained QCD SR formalism. Investigation 
into FF hadrons at large Q/sup 2/ can acquire data both on hadron 
structure and the structure of QCD vacuum, that is why specifica- 
tion of experimental data for PFF at Q/sup 2/ > or approximately 


4GeV/sup 2/ and FF proton at Q/sup 2/ > or approximately 20 
GeV/sup 2/ is necessary. 


(INIS-SU—327, pp 262-266) On self-consistent 

persymmetric composite models. Pirogov, Yu.P. 

1984, NTIS (US Sales Only), PC A15/MF AOl. File 
Number DE87780079. (CONF-8407160—Vol.2). 

From 7. seminar on problems of high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1984). 

The aim of this paper is a study of self-consistent N= 1 su- 
persymymmetric fermion composite models in the framework of 
the grand unified models. A rational explanation of the existence of 
the families and the unique (modulo 4) fixing of their number n 
sub(f)=4 are undoutedly certain merits of the self-consistent two- 
particle N=1 supersymmetric composite models. The essential un- 
resolved questions are still these (common for all supersymmetric 
composite models) of the ultimate reaking of both se rmengpens 04 
and chiral symmetry, as well the emerging mass spectrum models. 


19422 (INIS-SU—327, pp 279-321) gpm of CP-vio- 
lation in early unification theories. Liparteliani, A.G.; 
Monich, V.A.; Volkov, G.G. (AN Ukrainskoj SSR, Kiev. 
Inst. Teoreticheskoj Fiziki). 1984. NTIS (US Sales Only), 
PC A15/MF AO0l1. File Number DE87780079. (CONF- 
8407160—Vol.2). 

From 7. seminar on problems of high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1984). 

The present note is aimed at studying the nature of e/p/r - 
symmetry of quark-lepton generations and its connection with the 
problems of P- and CP-violations. Violation of global isotopic and 
horizontal symmetries in the Lagrangian sector of the fields of the 
matter resulted in the observed mixing of quark-lepton generations 
(the matrix of charged currents Osub(C)=TVsup(T) not equal to 1, 
where T(V) is the rotation matrix of “up” ("down") quarks, while 
T not equal to 1, V=1, and T not equal to V) and in ratios be- 
tween quark masses and mixing angles. Violation of local isotopic 
and horizontal symmetries specified the scale of weak [10sup(5+- 
1)) GeV < or approximately m sub(Wsub(L, R)) > or approxi- 
mately 100 GeV] and, correspondingly, superweak interactions [10- 
1) TeV < or approximately m sub(H) < or approximately 10/sup 
3/ TeV). In this case the effect of P-parity violation in weak inter- 
actions is bright about by left-right (LR) symmetry violation in the 
gauge sector [(m sub(Wsub(L)) << m sub(Wsub(R))], as well as 
CP-violation is due to the corresponding violation of global symme- 
try in the mass sector of gauge bosons, m sub(Hsub(1)) not equal to 
m sub(Hsub(2)) not equal to m sub(Hsub(3)). 


19423 (INIS-SU—387-Vol.1, pp 5-66) Fundamentals and 
applications of QCD. Voloshin, M.V. 1984. NTIS (US Sales 
Only), PC AO9/MF AOl1. File ‘Number DE87780081. 
(CONF-8306299—Vol.1). 

From JINR-CERN school of physics; Tabor, Czechoslova- 
kia (5 Jun 1983). 

The main principles of quantum chromodynamics (QCD) 
and application of QCD calculation technique to account for the 
observed properties of hadron collisions and hadron structure are 
discussed in the lecture. Theoretical aspects of QCD are briefly 
considered: application of the Feynman rules, calculation of the 
coupling constant, renormalizability of the coupling constant, the 
use of the Gell-Mann-Low theory, properties of QCD asymptotic 
freedom, phenomenological models of confinement. In the frame- 
work of QCD and perturbation theory the confinement of coloured 
quarks in hadron, infrared parameter of QCD, e/sup +/e/sup -/- 
annihilation into hadrons, electromagnetic polarization of vacuum 
in QCD, quark and gluon condensates, dynamics of heavy quar- 
konia instanton structure of vacuum, nonperturbative interaction 
potential and vacuum energy are studied. Sum rules to calculate 
hadron resonances obsreved in e/sup +/e/sup -/-annihilation are 
presented. 


19424 (INIS-SU—387-Vol.1, pp 66-124) Grand unifica- 
tion and supersymmetric grand unification. Ross, G.G. 1984. 
NTIS (US Sales Only), PC A09/MF AOl1. File Number 
DE87780081. (CONF-8306299—Vol.1). 

From JINR-CERN school of physics; Tabor, Czechoslova- 
kia (5 Jun 1983). 

The status of the grand unification theory (GUT) and super- 
symmetric GUT (SUSY GUT) are discussed in the lecture. A brief 
review of advantages and shortcomings of the standard Glashow, 





Salam and Weinberg model based on the gauge groups SU(3) x 
SU(2) x U(1) is given. The version of fermion interactions in the 
minimal SU(5) is discussed. The violation of the symmetry SU(5) in 
SU(3) x SU(2) x U(1) is considered. Classical predictions for the 
group SU(5) as well as supersymmetric representation of the sym- 
metry SU(5) are discussed. Examples of the families of chirai and 
vector supermultiplets in supersymmetric models are presented. 
SUSY GUT in globally-supersymmetric and locally-supersymmetric 
cases is considered. 


19425 ee pp 192-197) —— 
violation of chiral symmetry and phase transformations in 
superconducting type quark model. Volkov, M.K. 1985. dn 
Russian). NTIS (US Sales Only), PC A20/MF AO1. File 
Number DE87780082. (CONF-8408213—Vol.1). 

From 3. international symposium on selected topics in statis- 
tical mechanics; Dubna, USSR (22 Aug 1984). 

The procedure of obtaining pnt meson La- 
grangians on the base of effective four-quark interactions of the su- 
perconducting type is described. It is shown how from the Lagran- 
gian one can obtain a standard sigma-model describing the interac- 
tion of scalar and pseudoscalar meson nonets. The problem of spon- 
taneous breaking of chiral symmetry in the course of introduction 
of meson fields into generating functional is discussed. Numerical 
estimations of mass of constituent and current quarks are obtained. 


19426 (JINR—E-2-84-236) Resonance particle production 
in inelastic N-N and 7-N interactions. (Joint Inst. for Nucle- 
ar Research, Dubna (USSR). Lab. of Computing Tech- 
niques and Automation). 1984. 14p. NTIS (US Sales Only), 
PC A02/MF A0O1. File Number DE87701091. 

Submitted to the journal Acta Phys. Pol. . 

Using the considerations connected with the scaling hypoth- 
esis and the Regge pole model the phenomenological expressions 
are obtained for differential single-particle inclusive production 
cross sections (A/sup +/, A/sup 0/, A/sup ++/) and (p/sup +-/, 
p/sup 0/, ) resonances in inelastic 7-N and N-N collisions at high 
energies. These expressions describe the known experimental data 
in a wide region of kinematic variables from 10 to several thousand 
GeV. 42 refs.; 12 figs.; 6 tabs. 


19427 (JINR—E-2-85-768) Four-lepton decays and elec- 
tromagnetic radius of K-meson. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Nuclear Problems). 1985. 
8p. NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE87701093. 

Submitted to the journal Yad. Fiz. . 

Processes of rare four-lepton decays of K-mesons are investi- 
gated. This investigations yield information on weak-electromagnet- 
ic structure of pseudoscalar mesons. The branching ratios K/sup 
+/->eve/sup +/e and K/sup +/->pve/sup +/e/sup -/ have 
been calculated using the SCHOONSHIP programme. On the basis 
of experimental data obtained in CERN with the help of the inten- 
sive beam of charged K-mesons a value of the axial form factor 
Csub(0) characterising those decays has been found. The relation 
Csub(0)=1/3<rsub(k)sup (2)>Msub(k)sup(2) between C/sub 0/ 
and the electromagnetic radius of the kaon has been checked. The 
root-mean-square radius of the K-meson was determined 
‘V <rsub(k)sup(2)=(0.67 +- 0.07)fm, which agrees within the 
errors with the direct experimental result. 16 refs.; 2 figs.; 1 tab. 


19428 (JINR—E-2-86-104) Radiative corrections to deep 
inelastic muon scattering. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1986. 10p. 
NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE87701101. 

A summary is given of the most recent results for the calcu- 
lation of radiative corrections to deep inelastic muon-nucleon scat- 
tering. Contributions from leptonic electromagnetic processes up to 
the order a/sup 4/, vacuum polarization by leptons and hadrons, 
hadronic electromagnetic processes approximately a/sup 3/ and yZ 
interference have been taken into account. The dependence of the 
individual contributions on kinematical variables is studied. Contri- 
butions, not considered in earlier calculations of radiative correc- 
tions, reach in certain kinematical regions several per cent at ener- 
gies above 100 GeV. 17 refs.; 5 figs. 
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19429 (JINR—E-2-86-125) QCD suggested high-energy 
asymptotics of the diffraction proton-proton scattering and 

the cosmic ray data. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems). 1986. 24p. 
NTIS (US Sales Only), PC A02/MF A0O1. File Number 
DE87701103. 

Submitted to the All-Union school on inelastic hadron inter- 
actions beyond accelerator energies (Nor-Amberd, 1985). 

Asymptotics of nucleon-nucleon crosss sections is discussed 
within the perturbation quantum chromodynamics representations. 
At moderately high energies the perturbative two-gluon exchange 
satisfactorily reproduces the constant part of the total cross section. 
As the energy goes up, a series of the j-plane poles at A = j-1>0, 
dominates, the higher the energy, the bigger Asub(eff). It is shown 
that the data on absorption of cosmic rays in atmosphere within the 
10/sup 5/ - 10/sup 6/ TeV energy range need osub(tot)sup(pp) ap- 
proximately = 160-200 mbn which could be reproduced quantita- 
tively, if only in asymptotics A approximately = 0.25-0.35. Stand- 
ard one-pole description gives at these energies a sufficiently small- 
er cross section, approximately 100 mbn, and does not reproduce 
the cosmic ray data. The quoted in literature determinations from 
asub(abs\(pAir) to osub(tot(pp) are erroneous. An important ob- 
servation is that violation of the scaling of the fragment spectra is 
strongly correlated with the value of osub(abs)(pAir). Making al- 
lowance for this dependence should essentially increase the reliabil- 
ity of osub(abs)(pAir) determination. 31 refs.; 14 figs.; 1 tab. 


19430 (JINR—E-2-86-169) Electroweak one-loop correc- 
tions to the decay of the charged vector boson. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1986. 10p. NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE87701104. 

The electroweak radiative corrections to the decay widths of 
the W-boson, GITA(W -> lanti v, anti ud, anti cs), have been cal- 
culated in the standard theory. The results are presented in terms of 
an electroweak form factor rhosup(W), and their dependence on 
msub(t) and Msub(Hsub(W)) (masses of t-quark and higgs boson) is 
studied. Typically value of rhosup(W)-1 is of an order of one per 
cent. The difference rhosub(qq’)sup(W) is negligible, 0.045%. The 
calculational scheme used is described in detail. 15 refs. 


19431 (JINR—R-2-85-390) a -> A/sub 1/ transitions 
and quarks masses in the superconductive type model. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics). 1985. 7p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE87701126. 

Submitted to the 8. International symposium on the high 
energy physics and the field theory (Protvino, 1985). 

In a superconductive type model non-diagonal transitions be- 
tween pseudoscalar and axial-vector mesons are taken account of. 
That is shown to result in a larger mass of the constituent u-quark 
(msub(u)= 280 MeV) with the same number of arbitrary parameters 
in the model. One cut-off parameter for all mesons A= 1250 MeV is 
used and the relation gsub(tho)=V 6g is valid where gsup(rho) - is 
the relation between vector and scalar coupling constants. Estima- 
tions for current and constituent quark masses are presented. 7 refs.; 
3 figs. 


19432 (JINR—R-2-85-818) (7/sup +/7/sup -/)-disea- 
tom, epsilon-meson mass and 77-scattering lengths. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics). 1985. 6p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A01. File Number DE87701127. 

It is shown that in the superconductive quark model (quark- 
loop model) the epsilon-meson mass completely defines the value of 
the chiral-symmetry-breaking parameter 8. Since the definition of 
the (7/sup +/7/sup -/)-dimesoatom lifetime gives a unique possi- 
bility of a direct measurement of the value of parameter 8, this, in 
turn, results in the possibility of a more correct definition of the ep- 
silon-meson mass that presently lies in a broad interval from 700 
MeV to 800 MeV. The choice of a definite value of the epsilon- 
meson mass permits us to define the w7-scattering lengths more ex- 
actly. 15 refs.; 1 fig. 





19433 (JINR—R-2-85-836) Chiral mechanism of breaking 
the AT=1 rule in nonleptonic weak decays of charmed ha- 
drons. (Joint Inst. for Nuclear Samed Dubna (USSR). 
Lab. of Theoretical Physics). 1985. 6p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87701128. 

The phenomenological chiral Lagrangian is proposed for de- 
scription of nonleptonic weak decays of hadrons violating the selec- 
tion rule A T=1. The amplitudes of two-body nonleptonic decays 
of charmed mesons are calculated. The theoretical ratios of decay 
probabilities (except for D deg ->a/sup +/m/sup -/ and D deg - 
> K/sup +/K/sup -/) are in satisfactory agreement with the avail- 
able experimental data. By means of derived Lagrangian the estima- 
tion of the mass difference of neutral D mesons is made. It is shown 
that the difference is generally due to the virtual single-meson states 
the contribution of which is equal to 3 x 10/sup -6/ eV that does 
not contradict the experiment. 9 refs.; 1 fig.; 1 tab. 


19434 (JINR—R-2-85-869) Analyticity at the data analy- 
sis of hadron electromagnetic form factor. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Theoretical Phys- 
ics). 1985. 14p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE87701131. 

A realistic model of pion form factor, reflecting all funda- 
mental properties and depending only on parameters with physical 
interpretation is proposed. It is used for determining rho (1250) and 
rho'(1600) from the data on e/sup +/e/sup -/ -> a/sup +/7/sup 
-/, for a prediction of I=J=1 partial wa scattering amplitude be- 
haviour in the physical region and for determining the region in 
which the QCD asymptotic term of the pion form factor is domi- 
nating. 16 refs. 


19435 (JINR—R-2-85-895) 77 and Kz mesic atom prop- 
erties and meson chiral interaction eters. (Joint Inst. 


param 
for Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1985. 7p. (In Russian). NTIS (US Sales Only), PC 


A02/MF A0O1. File Number DE87701132. 

Submitted to the journal Yad. Fiz. . 

The influence of meson strong interaction on the wz- and 
Kz-mesic atom properties (lifetime, energy levels, wave function 
value) are studied. The basic result of the paper consists in deter- 
mining the relation of chiral Lagrangian parameters and wa and 
Kz mesic atom lifetimes. It is shown that experimental measure- 
ment of 77r-atom lifetime defines the chiral symmetry breaking pa- 
rameter, and measurement of K7r-atom lifetime supports the chiral 
symmetry itself and allows one to make the choice of a variant of 
QCD low energy limit calculations. 20 refs. 


19436 (JINR—R-2-85-906) Structure of two-loop evolu- 
tion kernels and evolution of the pion wave function in 
phisub((6))sup(3) and QCD. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1985. 
24p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE87701134. 

Submitted to the journal Nucl.Phys. . 

The approach based on the diagrammatic analysis is applied 
to study the structure of the evolution kernel and to solve the evo- 
lution equation. The general structure of the two-loop non forward 
evolution kernels is investigated in the phisub((6))sup(3)-model and 
QCD. The solution of the two-loop evolution equations is con- 
structed in both models. In QCD, the contribution of the two-loop 
corrections to the wave function evolution is estimated numerically. 
The methods developed can be applied to obtain the evolution of 
wave function related to other hadrons. The results obtained can be 
applied directly for calculations of any exclusive processes involv- 
ing pions. 25 refs.; 7 figs. 


19437 (JINR—R-2-85-951) Hard meson method in 
SU@xSU®) chiral theory. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1985. 11p. (In 


Russian). NTIS (US Sales Only), PC A02/MF AOL File 
Number DE87701138. 


Submitted to the journal Yad. Fiz. . 

The generalization of “hard” meson method on the SU(4) x 
SU(4) chiral theory is made by including the vector and axial 
mesons into chiral invariant Lagrangian of baryon and scalar meson 


interaction. It is shown that the application of the “hard” meson 
interaction Lagrangian allows one to describe satisfactorily the 
available experimental data. 11 refs.; 1 fig.; 1 tab. 


19438 (JINR—R-2-86-9) Isotopic invariance and Glauber 
corrections to the effective cross sections of reactions in 
interaction of hadrons with deuterons. (Joint Inst. for Nucle- 
ar Research, Dubna (USSR). Lab. of High Energy). 1986. 
7p. (In Russian). NTIS (US Sales Only), A02/MF AO1. 
File Number DE87701141. 

The modified isotopic expressions are obtained on the basis 
of a matrix method for Glauber corrections to the total cross sec- 
tions and to the effective cross sections of reactions at an interac- 
tion between hadrons, having an arbitrary isotopic spin, with deu- 
terons. These corrections are equal automatically for all hadrons 
which are members of the same isotopic multiplet. 6 refs. 


19439 (JINR—R-2-86-35) Model of rotating joint orient- 
ed strings for narrow resonances. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of High Energy). 
1986. 7p. (In Russian). NTIS (US Sales Only), PC A02, 
AO01. File Number DE87701142. 

The model of rotating joint oriented strings (RJOSM) is for- 
mulated for description of the effective mass spectra of 6-quark 
narrow resonance containing "u” and "d” quarks. The point of de- 
parture is the assumption about large dimensions of the studied sys- 
tems (approximately 2.5 fm). In this case the excitation levels of the 
systems are determined mainly by the confinement potentials of the 
V approximately kr/sup 2/ type. The rotation band that gives an 
effective mass addition of the Msub(rot)=aJ(J+1) type where J - 
total moment of the system, is constructed for each oscillation 
level. The obtained spectrum is compared with the data of the np - 
> ppanti 7 reaction at psub(n)= 1.257 GeV/c and with the behav- 
iour of osub(pp)sup(el). A quite good agreement is observed for 
these experiments. The predicted resonances have the estimated 
width of the order of fractions of MeV. 19 refs.; 4 figs.; 1 tab. 


19440 (JINR—R-2-86-121) On the quasipotential descrip- 
tion of small angle high energy nucleon scattering (the second 
order approximation). (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1986. 8p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE87701143. 

The direct method for integration of a quasipotential equa- 
tion in the case of Gauss model type quasipotential (the spin effects 
are not taken into account) is further developed. The second order 
approximation of the leading term to the elastic scattering ampli- 
tude using the expansion proposed earlier. The approximations in- 
troduced here could be applied for description of the high enegy 
small-angle nucleon elastic scattering. In the case of imaginary 
Gaussian quasipotential the correction to the imaginary part of scat- 
tering amplitude is found. The real part remains unchanged. 8 refs. 


(JINR—R-2-86-127) Retardian effects in meson 
exchange currents and elastic eD scattering. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1986. 10p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO0O1. File Number DE87701 144. 

Submitted to the journal Yad. Fiz. . 

The influence of the retardation effects on charge and qua- 
drupole neutron formfactors is studied. It is shown that the inclu- 
sion of exchange currents including the contributions of aNN-, 
rhomy-diagrams and retardation effects allows one to describe the 
deuteron structure function at transfer momenta q/sup 2/ < 75 fm/ 
sup -2/. The deuteron polarization tensor is calculated taking ac- 
count of meson exchange currents. 29 refs.; 6 figs. 


19442 (JINR—R-2-86-163) Form factors and polarization 
in elastic eD scattering with account of meson and quark de- 
grees of freedom in deuteron. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1986. 


20p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE87701146. 


Submitted to the journal Z. Phys. . 





A detailed analysis is performed of contributions from pair, 
rhomry-currents, retardation effects and six-quark admixture into the 
charged, quadrupole form factors and polarization of deuteron. It is 
shown that the description of elastic eD scattering cross section 
with the inclusion of meson exchange currents requires a six-quark 
admixture to be introduced with 3.5% probability. The behaviour 
of the polarization tensor of deuteron T/sub 20/ for transfer mo- 
menta q > ee 
on the six-quark admixture. 46 refs 


19443 (KFTI—84-23) Phenomenological multipole analy- 
sis of y+p->p-+77/sup 0/ reaction in the energy region from 
threshold to Esub(y)=1200 MehV. (Tsentral’nyj Nauchno- 
Issledovatel'skij Inst. Informatsii i Tekhniko-Ehkonomiches- 
kikh Issledovanij po Atomnoj Nauke i Tekhnike, Moscow 
(USSR)). 1984. 28p. (In Russian). NTIS (US Sales Only), 
PC A03/MF AOl. “ile Number DE87701203. 

The phenomenological multipole analysis of y+p -> p+7/ 
sup 0/ reaction in the energy region up to Esub(y)=1200 MeV is 
conducted. The problem of separation of resonance and back- 
ground contributions in amplitude is discussed. The radiation con- 
stants of baryon resonances are in agreement with the Bando-Sugi- 
moto-Toya relativistic quark model. 29 refs.; 7 figs.; 6 tabs. 


19444 (RRK—85-32) Covariant second quantization of 
free superstring. (Hiroshima Univ., Takehara (Japan). Re- 
search Inst. for Theoretical Physics). Oct 1985. 14p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87701234. 


We give BRS charges of the Neveu-Schwarz-Ramond 
model. Nilpotency of the BRS charges determines critical dimen- 
sion and zero-intercepts simultaneously. Using the BRS charges we 
present covariantly second-quantized free open superstring action. 
The massless sector is shown to be supersymmetric Yang-Mills 
theory with covariant gauge-fixing term and the corresponding 
Faddeev-Popov ghost term. 


19445 (RRK—86-2) Structure of conformal supergravities 
in two dimensions. (Hiroshima Univ., Takehara (Japan). Re- 
search Inst. for Theoretical Physics). Jan 1986. 18p. NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87701237. 

We examine constraints on curvatures in N = 1 and N = 2 
conformal supergravities in two dimensions. We show that all cur- 
vatures should vanish in order that the whole conformal supergra- 
vity algebra closes on gauge fields. On the other hand we find 
some closed sub-algebra of the conformal supergravity one. 


19446 (RRK—86-4) Algebraic approach to non-leptonic 
weak interactions and its interpretation through quark-line 
diagrams. Univ., Takehara (Japan). Research 
Inst. for Theoretical Physics). Feb 1986. 26p. NTIS (US 
Sales Only), PC A03/MF A0O1. File Number DE87701239. 

Possible correspondence between the constraint sum rules 
for the asymptotic single-hadron matrix elements of weak Hamil- 
tonian H/sub w/, obtained through the realization of chiral alge- 
bras involving H/sub w/, and the quark-line diagrams is studied. It 
is seen that the asymptotic chemical bondAI-barchemical bond = 
1/2 rule and its charm counterpart obtained for the meson matrix 
elements can correspond to the same type of particular quark-line 
diagrams which do not involve quark loop contributions. In con- 
trast, the derived asymptotic chemical bondAI-barchemical bond = 
1/2 rule for the single-particle baryon matrix elements of H/sub w/ 
may be realized through an effective s -> d transition induced 
through the catalysis of sea quarks. 


19447 (SLAC-PUB—4112) Dynamically generated fer- 
mionic masses. Cvetic, M. (Stanford Linear Accelerator 
Center, Menlo Park, CA (USA)). Oct 1986. Contract AC03- 
76SF00515. 7p. (CONF-8606253—1). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87003670. 
From Workshop on high energy physics and cosmology; 
Trieste, oat (22 Jun 1986). 
fermion mass hierarchy problem is presented in the con- 
text of supersymmetric vector-like theories as well as within effec- 
tive gauge theories with Yukawa interactions between Higgs-like 
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scalars and chiral fermions. We present the results for the latter 
theories from the point of view of Higgs mechanism as well as 


from that of dynamical symmetry breaking through formation of 
two-body condensates. 19 refs. 


19448 (SLAC-PUB—4201) The many dimensions of T.D. 
Lee. Drell, S.D. (Stanford Linear Accelerator Center, 
Menlo Park, CA (USA)). Jan 1987. Contract ACO03- 
76SF00515. 5p. NTIS, PC A02. File Number DE87005799. 

Personal reminiscences are given of the physicist T.D. Lee 
and of his particular contributions to particle physics. (LEW) 


19449 Covariant equations of motion for the string field 
and the consistency of the conformal i 
(Lawrence Berkeley Laboratory, 

University of California, Berkeley, California a Poa. 
cal Review [Section] D: Particles and Fields; 35: No. 4, 1305- 
1317(15 Feb 1987). Contract AC03-76SF00098. 

A covariant set of equations for the field of the closed bo- 
sonic string are proposed. The interaction term is explicitly ex- 
pressed in terms of the standard string operators. It is also shown 
that the closure of the conformal algebra uniquely determines the 
interaction term. 


19450 Radiative generation of a mass term in anti—de 
Sitter supersymmetry. Bellucci, S. (Center for Theoretical 
Physics, Laboratory for Nuclear Science, and Department 
of Physics, Massachusetts Institute of Technology, Cam- 
bridge, Massachusetts 02139). Physical Review [Section] D: 
Particles and Fields; 35: No. 4, 1296-1304(15 Feb 1987). 

The adiabatic expansion of the free-field propagators is im- 
plemented in an anti—de Sitter background for the massless Wess- 
Zumino model and found to be inadequate to compute finite quan- 
tum corrections to the effective action. A supersymmetric-invariant- 
mass term is produced radiatively. We discuss its implications in 
terms of the breakdown of the no-renormalization theorem. 


19451 Comments on "Burning of baryon-rich quark-gluon 
plasmas”. Seibert, D. (Department of Physics, University of 
Illinois at Urbana-Champaign, 1110 West Green Street, 
Urbana, Illinois 61801 and Fermi National Accelerator Lab- 
oratory, P.O. Box 500, Batavia, Illinois 60510). Physical 
Review [Section] D: Particles and Fields; 35: No. 3, 1078- 
1078(1 Feb 1987). 

We discuss some of the properties of deflagration and deto- 
nation solutions for the hadronization process which are mentioned 
in the article "Burning of baryon-rich quark-gluon plasmas” which 
was recently published in Physical Review D. These properties in- 
clude the hadronization velocities and thermodynamic-stability con- 
ditions of the two types of solutions and the signals for hadroniza- 
tion through detonation. 


19452 Electroweak interference in a new model of b and 
tau interactions. Ma, E. ent of Physics, University 
of California, Davis, California 95616 and Department of 
Physics and Astronomy, University of Hawaii at Manoa, 
Honolulu, Hawaii 96822). Physical Review [Section] D: Parti- 
cles and Fields; 35: No. 3, 851-854(1 Feb 1987). 

A recently proposed model, where the b quark couples to 
the c quark through a second W boson, is analyzed. In a two-gen- 
eration version of this model, enhanced Yukawa couplings to new 
particles are considered for a unified account of the observed for- 
ward-backward asymmetry in e* e~—>b-barb and in e* e~—>tau* tau”. 
Copious production of new particles in e*e™ annihilation well 
below 100 GeV is predicted. 


19453 Partial-decay-rate asymmetries of charged bottom 
mesons and CP violation. Du, D. (The Institute for Ad- 
vanced Study, Princeton, New Jersey 08540). Physical 
Review [Section] D: Particles and Fields; 35: No. 3, 902-906(1 
Feb 1987). 

The partial-decay-rate asymmetries of charged-bottom-meson 
decays B/sub u//sup +- /,B/sub c//sup +- /—>PP and PV are 
systematically studied and estimated. More attention has been paid 
to penguin contributions. We find that B/sub c/~—rho™ D- 
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bar°K°F- and B~/sub u/-—>F- Dsup */,F~/sup */D° are extreme- 
ly promising because of their large asymmetry and small number of 
bb-bar pairs needed for testing them. 


19454 Properties of the dilaton. Clark, T.E.; Leung, 
C.N.; Love, S.T. (Department of Physics, Purdue Universi- 
ty, West Lafayette, Indiana 47907). Physical Review [Section] 
D: Particles and Fields; 35: No. 3, 997-1004(1 Feb 1987). 

Gauge models which possess a hierarchy of mass scales may 
exhibit a pseudo-Goldstone boson, the dilaton, of the scale symme- 
try. Properties of the dilaton are studied in a technicolor model, 
where the technifermion chiral condensation scale differs from the 
confinement scale. The dilaton exhibits properties very similar to 
the elementary Higgs boson of the standard model. It is distin- 
guished from the Higgs boson by its Goldstone nature, which is 
manifested in an enhanced multidilaton production. Estimates for 
the dilaton mass and lifetime are given and various production 
mechanisms are discussed. Prospects for detecting the dilaton in its 
associated production with W or Z and in W and Z decays are 
stressed. 


19455 Helicity amplitudes of the process J/psi—-ytheta 
in the glueball picture of theta(1700). Li, B.; Shen, Q.; Liu, 
K. (Institute for Theoretical Physics, State University of 
New York at Stony Brook, Stony Brook, New York 11794- 
3840). Physical Review [Section] D: Particles and Fields; 35: 
No. 3, 1070-1073(1 Feb 1987). 

It is shown that in order to expiain the ratios x and y of the 
helicity amplitudes of the process J/psi-~y+theta in the glueball 
interpretation of theta, a d-wave component has to be present in ad- 
dition to the s-wave glueball wave function of theta. 


19456 New bound on the anomalous magnetic moment of 
the W boson. van der Bij, J.J. (Fermi National Accelerator 
Laboratory, P.O. Box 500, Batavia, Illinois 60510). Physical 


Review [Section] D: Particles and Fields; 35: No. 3, 1088- 
1090(1 Feb 1987). 

The effect of an anomalous magnetic moment Ak of the W 
boson on the photon structure is calculated. The result depends 
quadratically on the cutoff A. Comparison with data from DESY 
storage ring PETRA gives a limit chemical bondAk(A/M/sub W/ 
)chemical bondapprox. <33. This bound is compared with the con- 
straint from the anomalous magnetic moment of the muon. Also 
corrections to the rho parameter are discussed. 


19457 Jets produced in association with W and Z bosons. 
Field, R.D.; Gottschalk, T. (Particle Theory Group, De- 
partment of Physics, University of Florida, Gainesville, 
Florida 32611). Physical Review [Section] D: Particles and 
Fields; 35: No. 3, 875-885(1 Feb 1987). 

A QCD parton-shower Monte Carlo model is used to simu- 
late the production and decay of W bosons in hadron-hadron colli- 
sions at c.m. energies of 540 and 1600 GeV. In addition, fictitious 
narrow heavy W’ bosons are generated at c.m. energies of 1600 and 
40X0 GeV. The overall event topologies for both the leptonic and 
hadronic decay modes of the W and W’ bosons are analyzed using 
jet and cluster techniques. The leptonic mode allows for a study of 
the jets produced by the initial-state parton showers, while an anal- 
ysis of the hadronic mode enables us to place limits on the ability to 
reconstruct, from an examination of “jets,” the mass of the pro- 
duced W or W’ boson. Our results are equally valid for the produc- 
tion of heavy Z’ bosons of the corresponding mass. 


19458 Radiative corrections to neutrino indices of refrac- 
tion. Botella, F.J.; Lim, C.h.; Marciano, W.J. (Physics De- 
partment, Brookhaven National Laboratory, Upton, New 
York 11973). Physical Review [Section] D: Particles and 
Fields; 35: No. 3, 896-901(1 Feb 1987). Contract AC02- 
76CHO00016. 

Quantum loop corrections to coherent forward neutrino 
scattering and indices of refraction n/sub v//sub >//sub 1//sub 
=/,1 = e,p,tau are examined in the standard SU(2)/sub L/ x U(1) 
model. For a neutral unpolarized medium with particle densities N/ 
sub e/ = N/sub p/,N/sub n/ we find p/sub v/(n/sub v//sub e/-n/ 
sub v//sub >//sub e//sub =/-n/sub v//sub >//sub p//sub =/) 
= -V2-barG/sub p/N/sub e/[1+O(am/sub p/?/m/sub w/?)] and 
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and .sp.5 p/sub v/( n/sub v//sub >//sub tau//sub =/-n/sub v// 
sub >//sub p//sub =/) = G/sub p/ / V2 3a / 2m sin*theta/sub 
W/ m/sub tau/ ? / m/sub W/ 2 [(N/sub p/+N/sub n/)In(m/sub 
tau/?/m/sub w/?)+(N/sub p/+ ?/sN/sub n/)]. 


19459 Framework for composite vector bosons. II. The 
unstable-particle case. Hammer, C.L.; Slaven, D.H.; Young, 
B.; Su, J. (Ames Laboratory and Department of Physics, 
Iowa State University, Ames, Iowa 50011). Physical Review 
[Section] D: Particles and Fields; 35: No. 3, 984-991(1 Feb 
1987). Contract W-7405-ENG-82. 

We extend our previous work on propagators of stable com- 
posite vector particles to treat the propagators of unstable compos- 
ite vector particles. A novel feature of the renormalization of unsta- 
ble particles, not shared by a stable particle, allows a unique sub- 
traction of the propagator function. Phenomenological implications 
of the composite nature of an unstable vector particle are briefly 
discussed. 


19460 Leading-logarithmic and a/sub s/ corrections to 
the decay B—psiX. Jones, S.T.; Cox, P.H. (Department of 
Physics and Astronomy, University of Alabama, Tuscaloo- 
sa, Alabama 35487). Physical Review [Section] D: Particles 
and Fields; 35: No. 3, 1064-1066(1 Feb 1987). 

Leading-logarithmic corrections to all first-order radiative 
processes are used to calculate the branching ratio for B—psiX to a 
higher precision than has been previously achieved. The calculated 
ratio is sensitive to a/sub s/ and is in reasonable agreement with 
the experimental value. 


19461 Effect of wd channel coupling on the medium 
energy nucleon-nucleon interaction. Mizutani, T.; Saghai, B.; 
Fayard, C.; Lamot, G.H. (Department of Physics, Virginia 
Poiytechnic Institute and State University, Blacksburg, Vir- 
ginia 24061). Physical Review [Section] C: Nuclear Physics; 35: 
No. 2, 667-674(Feb 1987). 

The effect of the coupling to the 7d channel on the interme- 
diate energy NN scattering is studied using the recent NN—-NN 
and NN-7zd partial wave analyses as well as the coupled 
NN-—7NN theory. Contrary to some recent claims, it is found that 
this coupling is important in the ‘D2 and °Fs3 partial waves in 
which the intermediate NA configuration dominates. 


19462 Deser-Goldberger-Baumann-Thirring formula for 
app atoms. Kaufmann, W.B.; Gibbs, W.R. (Arizona State 
University, Tempe, Arizona 85287). Physical Review [Sec- 
tion] C: Nuclear Physics; 35: No. 2, 838-840(Feb 1987). 

A recent measurement of the level shift in the a p atom ob- 
tains a value in apparent contradiction with the currently accepted 
mp scattering length. The inferred equivalence of level shift and 
scattering length involved the use of the Deser-Goldberger-Bau- 
mann-Thirring formula. We have checked this formula for the case 
of 7~ p atoms and find that it is accurate well beyond the degree of 
the present discrepancy. Thus the disagreement between the recent 
experiment and previous analyses persists. 


19463 Bounds on the electron electric dipole moment in a 
wide class of models. Barr, S.M.; Masiero, A. (Physics De- 
partment, Brookhaven National Laboratory, Upton, New 
York 11973). Physical Review Letters; 58: No. 3, 187-190(19 
Jan 1987). Contract AC02-76CH00016. 

It is shown that in a wide class of models that give an inter- 
estingly large electric dipole moment for the electron, d/sub e/ can 
be bounded from d/sub n/ or B(u—ey) provided that certain as- 
sumptions are made about the pattern of flavor mixing. Types of 
models not satisfying these assumptions are also discussed. 


19464 Quark structure functions measured with the 
Drell-Yan process. Garvey, G.T. (Los Alamos National 
Lab., NM, USA). Nuclear Physics [Section] B; 279: No. 1/2, 
221-234(5 Jan 1987). (CONF-8603145—). 

From International conference on a European hadron facili- 
ty; Mainz, F.R. Germany (10 Mar 1986). 

Also published as report LA-UR--86-2397; CONF-8603145-- 
Zz 





This paper presents the physics relevant to showing that the 
Drell-Yan process offers the possibility for measuring flavor specif- 
ic quark momentum distributions of free hadrons and their possible 
modification in nuclei. (orig./HSI). 


¢ 


19465 Baryon recoil and the fragmentation regions in 
ultra-relativistic nuclear collisions. Gyulassy, M.; Csernai, 
L.P. (Lawrence Berkeley Lab., CA; Minnesota Univ., Min- 
neapolis). Nuclear Physics [Section] A; 460: No. 4, 723-754(22 
Dec 1986). Contract AC03-76SF00098;A C02-79ER 10364. 

The maximum baryon and energy densities reached in the 
fragmentation regions of nuclear collisions are estimated with a 
new hydrodynamical model. Unlike previous models where recoil 
is included as a source term for the baryon current, in our model 
the baryon current is strictly conserved. The parameters of the 
model are furthermore adjusted to take into account the large 
baryon rapidity shifts observed recently in p+A->p+X. The im- 
plications for the production of high baryon density quark-gluon 
plasmas are discussed. 
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REFER ALSO TO CITATION(S) 19505 


19466 (RRK—86-3) Gauge invariant actions and gauge 
fixed actions of free superstring field theory. (Hiroshima 
Univ., Takehara (Japan). Research Inst. for Theoretical 
Physics). Jan 1986. 16p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87701238. 

We re-examine gauge-fixed covariant actions of free open su- 
perstring field theory and derive systematically gauge invariant ac- 
tions from them. Structure of the gauge-fixed actions is made clear 
in the course of consistently truncating Faddeev-Popov ghost and 
Nakanishi-Lautrup string fields. 


19467 Supersymmetric sigma models. Bagger, J.A. (Stan- 
ford Linear Accelerator Center, Stanford Univ., Stanford, 
CA). pp 45-88 of Supersymmetry. Dietz, K.; Flume, R.; 
Gehlen, G.; Rittenberg, V. New York, NY; Plenum Press 
(1985). (CONF-8408127—). 

From NATO advanced study institute on supersymmetry; 
Bonn, F.R. Germany (20 Aug 1984). 

The authors begin to construct here the most general super- 
symmetric Lagrangians in one, two and four dimensions. They find 
that the matter couplings have a natural interpretation in the lan- 
guage of the nonlinear sigma model. 


19468 Implications of elementary particle theory for ex- 
periments in atomic P and T violation. Lynn, B.W. (Univ. of 
Oxford, England). pp 212-224 of Atomic physics 9. Van 
Dyck, R.S. Jr.; Fortson, E.N. (eds.). Singapore, Singapore; 
World Scientific Publishing Co. Pte. Ltd. (1984). (CONF- 
840786—). Contract AC03-76SF00515. 

From 9. international conference on atomic physics; Seattle, 
WA, USA (23 Jul 1984). 

The examine the implications of parity and time-reversal 
non-conservation for atomic physics. They conclude that a determi- 
nation of Q/sub W//N to 10% would give an indirect determina- 
tion of M/sub Z/ competitive with that available from high-energy 
physics. Limits on the electric dipole moments of neutrons and 
electrons give non-trivial constraints on model building of CP non- 
conservation. 14 references, 5 tables. 


19469 Atomic theory of P and T violation. Sandars, 
P.G.H. (Univ. of Oxford, England). pp 225-245 of Atomic 
physics 9. Van Dyck, R.S. Jr.; Fortson, E.N. (eds.). Singa- 
pore, Singapore; World Scientific Publishing Co. Pte. Ltd. 
(1984). (CONF-840786—). 

From 9. international conference on atomic physics; Seattle, 
WA, USA (23 Jul 1984). 

The atomic theory of P and T violation in heavy atoms is 
reviewed. A number of problems common to the atoms of interest 
are identified and the different calculational techniques are com- 
pared. In the T invariant case all available information is used in a 
one parameter fit whose result can be compared with elementary 
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particle calculations by Lynn. Limits are also derived on appropri- 
ate T violating quantities. 40 references, 1 figure, 5 tables. 


19470 Atomic Parity violation experiments. Bouchiat, 
M.A.; Pottier, L. (Laboratoire de Physique de I’'Ecole Nor- 
male Superieure, Paris, France). pp 246-271 of Atomic 
physics 9. Van Dyck, R.S. Jr.; Fortson, E.N. (eds.). Singa- 
pore, Singapore; World Scientific Publishing Co. Pte. Ltd. 
(1984). (CONF-840786—). 

From 9. international conference on atomic physics; Seattle, 
WA, USA (23 Jul 1984). 

Several groups have now obtained convincing evidence of 
parity-violating effects in atoms. These experiments are consistent 
with high energy experiments and also provide complimentary in- 
formation. This paper reviews these experiments and assesses their 
meaning for the standard electroweak model. 


19471 Search for a permanent electric dipole moment on 
atoms and molecules. Raab, F.J. (Univ. of Washington, Seat- 
tle). pp 272-284 of Atomic physics 9. Van Dyck, R.S. Jr.; 
Fortson, E.N. (eds.). Singapore, Singapore; World Scientific 
Publishing Co. Pte. Ltd. (1984). (CONF-840786—). 

From 9. international conference on atomic physics; Seattle, 
WA, USA (23 Jul 1984). 

A simultaneous breakdown of parity and time reversal sym- 
metry in atoms and molecules can be manifested as a permanent 
electric dipole moment. Experimentally the electric dipole moment 
will produce a linear stark shift in the energy of the system when 
placed in an electric field. In practice a magnetic field must be in- 
cluded in the experiment and a frequency shift observed in an appa- 
ratus which reverses the relative orientation of the electric and 
magnetic fields. Two experiments using this technique are de- 
scribed: a magnetic resonance measurement in thallium and a 
ground state measurement in xenon. 


19472 Search for a neutron electric dipole moment. 
Heckel, B. (Univ. of Washington, Seattle). pp 285-291 of 
Atomic physics 9. Van Dyck, R.S. Jr.; Fortson, E.N. (eds.). 
Singapore, Singapore; World Scientific Publishing Co. Pte. 
Ltd. (1984). (CONF-840786—). 

From 9. international conference on atomic physics; Seattle, 
WA, USA (23 Jul 1984). 

The measurement of the electric dipole moment of the neu- 
tron provides an estimate of parity and time reversal symmetry vio- 
lation. Current experimental results are briefly reviewed and a new 
experiment which makes use of ultracold neutrons is described in 
detail. 
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REFER ALSO TO CITATION(S) 19413, 19444, 19449, 19454, 19457, 19467 


19473 (ANL-HEP-CP—86-121) Microcanonical and 
hybrid simulations of lattice quantum chromodynamics with 
dynamical fermions. Sinclair, D.K. (Argonne National Lab., 
IL (USA). High Energy Physics Div.). Oct 1986. Contract 
W-31109-ENG-38. 10p. (CONF-8609142—3). NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE87004840. 

From Lattice gauge theory meeting; Upton, NY, USA (15 
Sep 1986). 

Lattice QCD is simulated using Microcanonical and Hybrid 
(Micro-canonical/Langevin) methods to facilitate the inclusion of 
dynamical fermions (quarks). We report on simulations with 4 fla- 
vors of light dynamical quarks on a 10° x 6 lattice to study the 
finite temperature deconfinement/chiral transition which should be 
observable in relativistic heavy ion collisions, as a function of quark 
mass. A first order transition is observed at large mass, weakens at 
intermediate mass and strengthens for very small quark mass. 


19474 (CONF-8511258—1) The new ether. Bjorken, J.D. 
(Fermi National Accelerator Lab., Batavia, IL (USA)). Nov 
1985. Contract AC02-76CH03000. 22p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87004581. 

From Niels Bohr symposium; Cambridge, MA, USA (13 
Nov 1985). 





The Standard Model of elementary particles and forces is re- 
viewed briefly, followed by a discussion of the connection of the 
Standard Model with the early universe as described by the “big 
bang.” The emerging importance of the vacuum state is then high- 
lighted. The highest energies of the earliest times are discussed, fol- 
lowed by the electroweak phase transition, freeze-outs of unstable 
particles, the confining phase transition, and the emergence of bar- 
yons. Implications of this kind of history of the universe are then 
discussed. The complexity of the vacuum state is finally described. 
9 refs. (LEW) 


19475 (DOE/ER/40008—95) The vertex function in 
Witten's formulation of string field theory. Cremmer, E.; 
Schwimmer, A.; Thorn, C. (Florida Univ., Gainesville 
(USA). 8 of Physics; Centre National de la Recherche 
Scienti 75 - Paris (France). Lab. de Physique Theori- 
que). 1986. Contract AS05-81ER40008. 23p. (UFTP—86-8; 
LPTENS—86-14). NTIS, PC A02/MF A0Ol1; 1; GPO Dep. 
File Number DE87005517. 

We employ conformal mapping techniques to obtain the os- 
cillator representation of the three open string vertex in Witten’s 
formulation of String Field Theory. We argue that the physical 
state couplings are identical to those of the dual resonance model, 
and we confirm this for the low lying states with our explicit con- 
struction. 


19476 (DOE/ER/40272—16) A classification of 2-dimen- 
sional conformal supergravity theories with finite-dimensional 
algebras. McCabe, J.; Velikson, B. (Florida Univ., Gaines- 
ville (USA). Dept. of Physics; Rutgers--the State Univ., Pis- 
cataway, NJ (USA). Dept. of Physics and Astronomy). 
1986. Contract FG05-86ER40272. 24p. (UFTP—86-16). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE87005675. 

We present a list of all the finite supersymmetric extensions 
of the 2D conformal algebra, SO(2.2). The on-shell matter multi- 
plets of the algebras allowing canonical spin 0 and +-1/2 matter 
are constructed and using these multiplets the Weyl and Yang-Mills 
anomalies are calculated. We find in addition to the known anoma- 
ly-free models SO(2.2), OSP(1/2)+OSP(1/2). OSP(2/2)+OSP(2/ 
2), SU(1.1)+OSP(1/2), SU(1.1)+OSP(2/2) three new anomaly- 
free, (Weyl and Yang-Mills) models with the algebras 
SU(1.1)+OSP(4/2). 


19477 (INIS-SU—327, pp 38-43) On some exact solu- 
tions of Yang-Mills equations. Danilov, Yu.A.; Kuznetsov, 
G.I. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1984. (In 
Russian). NTIS (US Sales Only), PC A15/MF AO1. File 
Number DE87780079. (CONF-8407160—Vol.2). 

From 7. seminar on problems of high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1984). 

Search for exact (particular) solutions of Yang-Mills equa- 
tions is conducted in terms of theoretical group properties of differ- 
ential equations. The class of the obtained G-invariant exact solu- 
tions includes many solutions of meron, vortex and kink type. Solu- 
tions of instant type are obtained by selection of corresponding 
linear combinations of basis operators of algebra. Use of relations 
between merons and monopoles, instantons and kinks permits to 
obtain a wide class of exact solutions of physical interest. 


19478 (INIS-SU—327, pp 88-100) Geometrical fermions 
and the generation model. Strazhev, V.I. 1984. (In Russian). 
NTIS (US Sales Only), PC A15/MF A0Ol1. File Number 
DE87780079. (CONF-8407160—Vol.2). 

From 7. seminar on problems of high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1984). 

Theoretical-group substantiation of the possibility of using 
Dirac-Kaehler (D-K) equation as a geometrical model of fermion 
generations with an alternating integral spin (0.10) is carried out. 
Three main peculiarities essential for physical interpretation consid- 
ered hypothesis 1) incompactness of the group of dyal symmetry 
including the SL (2, C) group as a subgroup; 2) consideration of 
Lorentz and dyal symmetry as precise ones; 3) absence of commu- 
tation between transformations of Lorentz and dyal symmetries re- 
flects tensor nature of the D-K equation are established with n the 


frames of the developed approach and theory of. Dirac particles 
with 4 internal degrees of freedom. Spin states of particles with an 
alternating spin (0, 1) should be necessarily described by density 
matrix due to existence of dyal symmetry. It is concluded that the 
gauge theory of particles with the alternating spin equivalent by 
physical consequences to the gauge theory of Dirac particles with 
the SU(2, 2) group of internal symmetry can be plotted under the 
condition of dyal symmetry localization by means of the D-K equa- 
tion. 


19479 (INIS-SU—327, pp 101-112) Dirac-Kaehler equa- 
tion and geometrical interpretation of dyal degrees of free- 
dom, Strazhev, V.I. 1984. (In Russian). NTIS (US Sales 
Only), PC A15/MF AOl. File Number DE87780079. 
(CONF-8407160—Vol.2). 

From 7. seminar on problems of high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1984). 

Special attention is paid in the paper to establishment of 
group structure of gauge theories interpreted from the physical 
view point in terms of the theory of particles with alternating spin. 
Geometrical (space-time) interpretation of color and generation 
type symmetries as well as internal (dyal) degrees of freedom char- 
acterizing electroweak interactions is possible within the frames of 
the developed approach. Space-time origin of dyal symmetry re- 
sults in the fact that the number of internal degrees of freedom 
should be always aliquot to two. 


19480 (INIS-SU—327, pp 113-117) Quantum fluctua- 
tions in Copenhagen vacuum model. Mazhukovskij, V.Ch.; 
Morozov, I.B. (Moskovskij Gosudarstvennyj Univ., USSR). 
1984. (In Russian). NTIS (US Sales Only), PC A15/MF 
A01. File Number DE87780079. (CONF-8407160—Vol.2). 

From 7. seminar on problems of high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1984). 

“Copenhagen vacuum” (K approximately 0.138 - medium 
energy density of Copenhagen field”) considered to be the best ap- 
proximation for true vacuum state is shown to have quantum fluc- 
tuations. Expressions where minimum of the epsilon sub(c) value 
(epsilon sub(c) is density of effective energy of homogeneous mag- 
netic field) falls at the value B=0, are obtained. Therefore, conden- 
sation of bosons differing from the case of homogeneous magnetic 
field for gluon field is absent in SU-2 approximation. 


(INIS-SU—327, pp 153-162) Light-cone gauge in 
infrared 


the Dyson-Schwinger equation and behaviour of 
gluon propagator. Natroshvili, K.R.; Khelashvili, A.A.; 
Khmaladze, V.Yu. (Tbilisskij Gosudarstvennyj Univ., 
USSR). 1984. (In Russian). NTIS (US Sales Only), PC 
A15/MF AOl. File Number DE87780079. (CONF- 
8407160-—Vol.2). 

From 7. seminar on problems of high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1984). 

Non-covariant light-like gauge n/sup 2/=0 resulting in addi- 
tional simplifications of gluon propagator is considered. Peculiar- 
ities of the considered examples of light-like gauge are discussed. 
IR behaviour of gluon propagator in light-like gauge using the 
Dyson-Schwinger equation in combination with Slavnov-Teylor 
identities is investigated as an appendix. 


19482 (INIS-SU—327, pp 234-251) On the simultaneous 
reduction problem in quantum field theory. Arkhipov, A.A. 
1984. (In Russian). NTIS (US Sales Only), PC Ai5/MF 
A01. File Number DE87780079. (CONF-8407160—Vol.2). 

From 7. seminar on problems of high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1984). 

It is attempted to disclose how allowance for causal proper- 
ties permits to carry out simultaneous reduction for the Bethe-Sal- 
peter wave function. The method of simultaneous reduction pre- 
sented in the given paper is not based on any certain model of 
quantum field theory. Only facts representing the basis for axiomat- 
ic formulations of the relativistic theory of quantized fields are 
used. 
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19483 eee 219-233) Internal geometry of 
N=2 supersymmetry supergravity. Gal'perin, A; 
Ivanov, E.; Kalitsin, S.; Ogievetskij, V.; Sokachev, Eh. 
(Joint Inst. for Nuclear Research, Dubna, USSR). 1984. (In 
Russian). NTIS (US Sales Only), PC A15/MF AOl. File 
Number DE87780079. (CONF-8407160—Vol.2). 

From 7. seminar on problems of high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1984). 

A new approach to the description of N= 2 supersymmetry 
(SS) based on the idea of harmonic superspace (HS) is developed. 
The approach permits to give geometrical description in the lan- 
guage of onc-free HS for all the N=2 band SS theories: Yang-Mills 
(YM), supergravity (SG) and hypermultiplets of matter. New re- 
sults including off-mass shell self-action of hypermultiplets are ob- 
tained in this case. Off-mass formulation N=3 of YM theory is 
plotted, and the problem of overcoming "N=3 barrier” is solved, 
theorem on non-existence of additional fields for YM-theories with 
N=3, 4 is proved. 


19484 (JINR—D-17-84-850, pp 20-26) Phase structure of 
the Goldstone matrix model in the limit of large N. Aref‘eva, 
LYa.; Iichev, A.S.; Mitryushkin, V.K. (AN SSSR, Lenin- 
grad. Matematicheskij Inst.; Joint Inst. for Nuclear Re- 
search, Dubna, USSR). 1985. (In Russian). NTIS (US Sales 
Only), PC A20/MF AOl. File Number DE87780082. 
(CONF-8408213—Vol.1). 

From 3. international symposium on selected topics in statis- 
tical mechanics; Dubna, USSR (22 Aug 1984). 

The results of the investigation of the Goldstone null-dimen- 
sional and one-dimensional models are presented. Calculations are 
performed in planar approximation, i.e. in the limit of large N. The 
planar approximation calculation is reduced to the solution of the 
stationary equation for Hermitian matrix eigenvalues. The condi- 
tions under which solutions outside the framework of constant per- 
turbation theory exist are considered. 6 refs.; 7 figs. 


19485 (JINR—D-17-84-850, pp 37-41) Multi-soliton so- 
lutions of the scheme for unified description of integrable Lo- 
rentz-invariant field theories. Nondegenerate SL(2,C) case. 
Barashenkov, I.V.; Getmanov, B.S. 1985. NTIS (US Sales 
Only), PC A20/MF A0Ol. File Number DE87780082. 
(CONF-8408213—Vol.1). 

From 3. international symposium on selected topics in statis- 
tical mechanics; Dubna, USSR (22 in 

Multi-soliton solutions to the tivistically invariant system 
of four massive fields are derived. The genetic solutions are then 
reduced to those of the massive Thirring model and of the complex 
Sine-Gordon equation both in Eucledian and Minkowski spaces. 
The simplest nondegenerated SL(2,C)-case of the linear problem in 
the unified integrable Lorentz fields is considered. 8 refs. 


19486 (JINR—D-17-84-850, pp 155-159) Vacuum insta- 
ine-Gordo 


bility in the quantum S: m model. Bogolyubov, N.M.; 

Izergin, A.G.; Korepin, V.E. (AN SSSR, Leningrad. Mate- 

maticheskij Inst.). 1985. NTIS (US Sales Only), PC A20/ 

= . File Number DE87780082. (CONF-8408213— 
ol.1). 

From 3. international symposium on selected topics in statis- 
tical mechanics; Dubna, USSR (22 Aug 1984). 

A review is given of papers dealing with regularization of 
the Sine-Gordon model and the construction of the integrable lat- 
tice Sine-Gordon (LSG) model. The regularization by means of 
LSG model seems to be much more natural as it is done in terms of 
initial boson fields entering Hamiltonian which describes relativistic 
scalar field with essentially nonlinear self-interaction. Changes in 
physical vacuum due to regularizations of the Sine-Gordon model 
is shown. 


19487 (JINR—D-17-84-850, pp 177-191) Statistical me- 
chanics of the quantum and classical Sine-Gordon fields. Bul- 
lough, R.K.; Pilling, D.J.; Timonen, J. (Manchester Univ., 
UK. Dept. "of Mathematics; Jyvaeskylae Univ., ae 

t. of Mathematics). 1985. NTIS (US Sales Onl y), PC 

/MF AOl. File Number DE87780082. (CONF- 
8408213—Vol.1). 

From 3. international symposium on selected topics in statis- 

tical mechanics; Dubna, USSR (22 Aug 1984). 
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A number of results obtained by functional integration for 
the statistical mechanics of the integrable Sine-Gordon and Sine- 
Gordon fields is reported. In some respects these two fields relate 
one to the other as the attractive (c<0) and repulsive (c<0) cases 
of the nonlinear Schroedinger equation do. An attempt has been 
made to bring the functional integral method into line with the 
Bethe ansatz and quantum inverse methods. Measure for using 
action-angle variables is chosen. Classical and thermodynamic limits 
for action-angle variables are established. Partition function for 
Sine-Gordon and Sine-Gordon fields is derived in terms of action- 
angle variables. 26 refs. 


19488 (JINR—D-17-84-850, pp 212-216) Scheme for uni- 
fied description of two-dimensional integrable Lorentz-invar- 
iant massive models of field theory. Linear SL(2,C) beam. 
Getmanov, B.S. 1985. (In Russian). NTIS (US Sales Only), 
PC A20/MF AOl. File Number DE87780082. (CONF- 
8408213—Vol.1). 

From 3. international symposium on selected topics in statis- 
tical mechanics; Dubna, USSR (22 Aug 1984). 

Scheme for unified description of two-dimensional integrable 
relativistic massive models of the field theory for the simplest case 
when usub(0.1)sup(+-) matrices of linear problem belong to matrix 
representation of the SL(2,C) algebra is reported. The models com- 
prise entirely and precisely integrable massive relativistic fields. 
The field theoretical models are obtained by specification of field 
transformation properties in case of Lorentz transformations and 
applying requirements of Lagrangian gradient invariance. 


19489 (JINR—D-17-84-850, pp 217-221) Scheme oo uni- 
fied description of fields for a case of 

algebra. A linear nondegenerate case. Getmanov, B.S. 1985. 
(In Russian). NTIS (US Sales Only), PC A20/MF AO0O1. File 
Number DE87780082. (CONF-8408213—Vol. 1). 

From 3. international symposium on selected topics in statis- 
tical mechanics; Dubna, USSR (22 Aug 1984). 

The scheme for unified description of two-dimensional inte- 
grable relativistic massive models of the field theory for a general 
case when usub(0.1)sup(+-) matrices belong to matrix representa- 
tion MxM of an arbitrary semisimple Lie algebra. The importent 
moments of the scheme are: triangular gauge conserving the sym- 
metry, describing in a unified manner both scalar and spinor fields 
and providing obvious Lagrangian character. 


19490 (JINR—D-17-84-850, pp 237-244) Supersolitons 
and fractional fermion number. Hruby, J. (Ceskoslovenska 
Akademie Ved, ). 1985. NTIS (US Sales Only), PC 
A20/MF AOl. File Number DE87780082. (CONF- 
8408213—Vol.1). 

From 3. international symposium on selected topics in statis- 
tical mechanics; Dubna, USSR (22 Aug 1984). 

The supersymmetric solitons and deep connection between 
fermion zero modes, supersymmetry and fractional fermion number 
are discussed. Using this number for labeling the solution or mono- 
pole ground state which is degenerated one derives the result that 
quantum mass correction vanishes in theories with supersymmetric 
solitons or monopoles. 


19491 (JINR—D-17-84-850, pp 375-384) Application of 
infinitely divisible processes to quantum theory and statistical 
mechanics, Combe, Ph.; Rodri R.; Sirugue, M.; Siru- 
gue-Collin, M. (Centre de Physique tg y CNRS, 
Marseille-Luminy, France). 1985. NTIS (US Sales Only), 
PC A20/MF AOl. File Number DE87780082. “(CONF. 
8408213—Vol.1). 

From 3. international symposium on selected topics in statis- 
tical mechanics; Dubna, USSR (22 Aug 1984). 

An attempt is made to show that the use of jump processes 
arises in a much larger class of problems than the representation of 
time-development of the wave function in quantum mechanics. For 
the time evolution of the Wigner function an integral representation 
is derived. The representation is used to show the existence of a 
relativistic local quantum flow corresponding to trigonometric 
models of relativistic quantum field theory. An example of the clas- 
sical limit of quantum mechanics time evalution is described. 
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19492 (JINR—D-17-84-850, pp 42-48) Reduction in the 
relativistic string model for an arbitrary dimensionality of 
Minkowski space. Barbashev, B.M.; Nesterenko, V.V.; Cher- 
vyakov, A.M. 1985. (In Russian). NTIS (US Sales Only), 
PC A20/MF AOl1. File Number DE87780082. (CONF- 
8408213—Vol.1). 

From 3. international symposium on selected topics in statis- 
tical mechanics; Dubna, USSR (22 Aug 1984). 

The dynamics of the relativistic string is studied from the 
viewpoint of internal geometry of minium surfaces in Minkowski 
space. With increase of space (d) dimensionality the number of 
Gauss-Peterson-Kodazzi-Ricci equations grows as d/sup 2/2. The 
problem of reduction of dynamic variables as well as equations up 
to (d-2) of substational physical degrees of the string freedom is 
solved. The solution of this problem is considered in two gauges 
used in the theory of relativistic string: time-similar and relativistic- 
invariant. 


19493 (JINR—E-2-85-898) Strong uniqueness for the 
two-dimensional Sine-Gordon model. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics). 
1985. 16p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE87701095. 

Dobrushin-Lanford-Ruelle equation is studied in a certain 
space of measures in the case of two-dimensional Euclidean trigo- 
nometric interactions. Uniqueness theorem extending the results of 
Albeverio and Hoegh-Krohn is proved. The extension is obtained 
by the application of some correlation inequalities of the Ginibre- 
type, that reduce the proof of the uniqueness of the translationally 
invariant, regular, tempered Gibbs states to the question on the in- 
dependence of the infinite volume free energy on the boundary 
conditions. 47 refs. 


19494 (JINR—E-2-85-899) Van Hove theorem for the 
two-dimensional Sine-Gordon model. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics). 
1985. 15p. NTIS (US Sales Only), PC A02/MF AO01. File 
Number DE87701096. 

In the space of regular measures on [S’(R/sup 2/), B] sto- 
chastic Dirichlet problem is investigated. The new, local estimates 
on the solutions of the stochastic Dirichlet problem are proved. 
These estimates are then applied to prove the independence of the 
infinite volume free energy in the two-dimensional Sine-Gordon 
model on the tempered and regular boundary conditions. 7 refs. 


19495 (JINR—E-2-85-901) Infrared asymptotics of per- 
turbative QCD. Quark and gluon propagators. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1985. 16p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87701098. 

Submitted to the journal Sov. J. Nucl. Phys. . 

The infrared asymptotics of the quark and gluon propagators 
are investigated within the framework of perturbative QCD. The 
deep connection between infrared problem and renormalization 
properties of contour averages is found. It is demonstrated that the 
infrared asymptotics of the propagators are accumulated by new 
nonlocal objects (the path ordered exponentials) averaged over the 
perturbation theory vacuum. The form of the contours is uniquely 
fixed by kinematics of the process under consideration and by the 
gauge condition used. The one-to-one correspondence of the ultra- 
violet and infrared singularities of corresponding contour integrals 
is established and the renormalization group equation for the infra- 
red asymptotics of the quark and gluon propagators is formulated. 
The solution of the equation is compared with the results of the 
lowest perturbation theory calculations. 21 refs; 5 figs. 


19496 (JINR—E-2-86-26) Destructive interference phe- 
nomenon as a reason for the confinement in QEDsub(1-+ 1). 
(Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of 
Theoretical Physics). 1986. 15p. NTIS (US Sales Only), PC 
A02/MF AO01. File Number DE87701099. 

Submitted to the journal Teor. Mat. Fiz. . 

Two-dimensional massless QED is considered in terms of 
gauge-invariant dynamical variables. By an example of the fermion 
Green function it is shown that the linearly risng potential allows 
the existence of excitations with quark quantum numbers in the 
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spectrum of the model (so the validity of Wilson criterion does not 
lead automaticaly to the confinement). The topological generation 
of the physical-field phase in a finite-volume space-time is consid- 
ered. The destructive interference of the phase factors is pointed 
out as a possible reason for the confinement. 19 refs. 


19497 (JINR—R-2-85-958) On equations integrable by 
the inverse scattering method. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1985. 
34p. (In Russian). NTIS (US Sales Only), PC A03/MF A011. 
File Number DE87701139. 

Submitted to the journal Mat. Sb. . 

The algorithm is found for deriving exact solutions for some 
nonlinear evolution equations describing the wave interaction on 
the x, y plane. The algorithm is based on the ideas generated by the 
inverse scattering method. It is applicable to the solution of some 
problems of mathematical physics. 14 refs. 


19498 (JINR—R-2-85-962) Selected topics in computa- 
tional quantum field theory. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Computing Techniques and 
Automation). 1985. 18p. (In Russian). NTIS (US Sales 
Only), PC A02/MF AO1. File Number DE87701140. 

The main mathematical structures of the quantum field 
theory on the lattice; fractal lattices; the problem of the continual 
limit and the method of finite element for a solution of the operator 
equations of the quantum theory are considered. 25 refs. 


19499 Nonperturbative length scale in high-temperature 
QCD. Manousakis, E.; Polonyi, J. (Center for Theoretical 
Physics, Laboratory for Nuclear Science, Department of 
Physics, Massachusetts Institute of Technology, Cambridge, 
Massachusetts 02139). Physical Review Letters; 58: No. 9, 
847-850(2 Mar 1987). 

The string tension of spacelike Wilson loops is computed in 
SU(3) lattice gauge theory in the high-temperature deconfined 
phase. Its physical value is extracted following the continuum limit. 
An upper bound for the length scale where nonperturbative fluctu- 
ations become dominant is computed. The value of the string ten- 
sion and the nonperturbative length scale are very close to their 
zero-temperature counterparts. 


19500 Nonexistence of small-amplitude breather solutions 
in phi‘ theory. Segur, H.; Kruskal, M.D. (Aeronautical Re- 
search Associates of Princeton, Princeton, New Jersey 
08543-2229). Physical Review Letters; 58: No. 8, 747-750(23 
Feb 1987). 

For the (1+ 1)-dimensional Klein-Gordon equation called the 
phi* model, there is a known asymptotic series formally represent- 
ing a “breather” (a real-valued solution that is localized in space 
and periodic in time) in the limit of small amplitude and frequency 
just below that of spatially uniform infinitesimal oscillations. We 
show that even though this expansion is valid to all orders, phi‘ 
theory admits no true breathers in this limit. Instead, what appear 
in many physical contexts are approximate breathers that slowly ra- 
diate their energy to x- +- o. We calculate this radiation rate, 
which lies beyond all orders in the asymptotic expansion. 


19501 Return of the finite-temperature phase transition in 
the chiral limit of lattice QCD. Kovacs, E.V.E.; Sinclair, 
D.K.; Kogut, J.B. (High Energy Physics Division, Argonne 
National Laboratory, Argonne, Illinois 60439). Physical 
Review Letters; 58: No. 8, 751-754(23 Feb 1987). Contract 
W-31-109-ENG-38. 

Lattice QCD with four flavors of light dynamical quarks is 
simulated on a 10° x 6 lattice in order to study the finite-tempera- 
ture transition in the chiral limit. The mass used, m = 0.025 (in lat- 
tice units), is half the smallest value previously used on this size lat- 
tice. We find evidence for a finite-temperature phase transition 
which is absent for intermediate masses. The time evolution of the 
system shows both long correlation times characteristic of a nearby 
critical point and abrupt changes. 





19502 Virasoro algebra in 2+1 dimensions and angular 
momentum fractionalization. Murthy, G. (Physics Depart- 
ment, Yale University, New Haven, Connecticut 06511). 
Physical Review Letters; 58: No. 8, 755-758(23 Feb 1987). 

The Virasoro generators are realized in 2+1 dimensions as 
moments of To/sub t//sub h//sub e//sub t//sub a/. Lo is the angu- 
lar momentum of the theory. Some simple examples of angular mo- 
mentum fractionalization are explored. 


19503 Gauge and gravitational anomalies in two dimen- 
sions. Hwang, D.S. (Lawrence Berkeley Laboratory, Uni- 
versity of California, Berkeley, California 94720). Physical 
Review [Section] D: Particles and Fields; 35: No. 4, 1268- 
1279(15 Feb 1987). Contract AC03-76SF00098. 

Gauge and gravitational anomalies are studied in two dimen- 
sions. In the gauge-anomaly case, we obtain the solution of the 
anomaly equation (the Wess-Zumino term) with only gauge fields, 
without auxiliary fields. Then we show, up to the second nontrivial 
order, that this solution agrees with the explicit Feynman-diagram 
calculation. In the gravitational-anomaly case we show, up to the 
second nontrivial order, that the anomaly obtained by the differen- 
tial geometric method agrees with the explicit Feynman-diagram 
calculation. 


19504 Discretized light-cone quantization: The massless 
and the massive Schwinger model. Eller, T.; Pauli, H.; 
Brodsky, S.J. (Max-Planck-Institute fuer Kernphysik, D- 
6900 Heidelberg 1, Germany). Physical Review [Section] D: 
Particles and Fields; 35: No. 4, 1493-1507(15 Feb 1987). 

The method of discretized light-cone quantization (DLCQ), 
recently proposed for obtaining nonperturbative solutions to field 
theories, is applied to quantum electrodynamics in one space dimen- 
sion (QED2). The spectrum of invariant masses and the eigenfunc- 
tions of the light-cone Hamiltonian are calculated; i.e., the bound- 
state problem is solved for all values of the coupling constant. For 
very strong coupling (Schwinger model proper) DLCQ reproduces 
one to one the known exact solutions. For nonvanishing fermion 
mass (massive Schwinger model) the results of DLCQ agree with 
earlier work and in particular with a lattice gauge calculation. 


19505 Absence of anomaly in the compactified superstr- 
ing theory in every even dimension. Das, A.; Kwon, Y. (De- 
partment of Physics and Astronomy, University of Roches- 
ter, Rochester, New York 14627). Physical Review [Section] 
D: Particles and Fields; 35: No. 4, 1508-1511(15 Feb 1987). 

We show that the anomaly-free superstring theory, when 
compactified correctly, remains consistent in every even dimension. 


19506 Massless bosonic free fields. Labastida, J.M.F. 
(The Institute for Advanced Study, Princeton, New Jersey 
87 Physical Review Letters; 58: No. 6, 531-534(9 Feb 

The covariant description of massless bosonic free particles 
in space-time of any dimensionality which carry arbitrary represen- 
tations of the Lorentz group is presented. 


19507 String theory as the Kaehler geometry of loop 
space. Bowick, M.J.; Rajeev, S.G. (Center for Theoretical 


Physics, Laboratory for Nuclear Science and Department of 
Physics, Massachusetts Institute of Technology, Cambridge, 
Massachusetts 02139). Physical Review Letters; 58: No. 6, 
535-538(9 Feb 1987). 

We argue that the Kaaumlhler geometry of the loops on 
space-time describes bosonic string theory. The Kaaumlhler poten- 
tial is the dynamical (field) variable of closed-bosonic-string theory. 
The equation of motion for this field is that a generalized Ricci 
tensor vanishes. Loops on flat space constitute a solution only in 26 
dimensions. 


19508 Induced gauge fields in a nongauged quantum 
system. Li, H. (Department of Physics, City College, City 
University of New York, New York, New York 10031 and 
High Energy Theory Group, Brookhaven National Labora- 
tory, Upton, New York 11973). Physical Review Letters; 58: 
No. 6, 539-542(9 Feb 1987). 


64 PHYSICS | 
6454 Field Theory 


We show that non-Abelian gauge fields arise in a nongauged 
quantum system in the adiabatic approximation by working out a 
model of N-dimensional rotational symmetry. The induced gauge 
fields are symmetric under N-dimensional rotations accompanied by 
compensating gauge transformations of the group SO(N). 


19509 Analysis of g/sub T/(2050—2350) as glueball can- 
didate. Sinha, R.; Okubo, S.; Tuan, S.F. (Department of 
Physics and Astronomy, University of Rochester, Roches- 
ter, New York 14627). Physical Review [Section] D: Particles 
and Fields; 35: No. 3, 952-964(1 Feb 1987). 

We estimate coupling constants of g/sub T/’s to two pions 
as well as two gluons from the experimental ratio of o(a~ p—g/sub 
T/n) to o(a7 p—f'n). We can evaluate decay rates of g/sub T/ into 
pairs of pseudoscalar and vector nonets as well as I'(psi/J—-g/sub 
T/y)/T(psi/J—fy) in a rather model-independent way. Our esti- 
mates are consistent with the hypothesis that g/sub T/’s are all 
glueballs, or at least one g/sub T/ is a glueball. We also estimate 
B(@->-7r7)B(0—etaeta) < 1.3 x 10~* for the product of decay branch- 
ing ratios of theta(1700 MeV) meson. 


19510 Some aspects of large-N theories. Das, S.R. 
(Fermi National Accelerator Laboratory, Batavia, Illinois 
en Reviews of Modern Physics; 59: No. 1, 235-262(Jan 

This is a pedagogical review of some aspects of quantum 
field theories in the limit in which the number of internal degrees 
of freedom is large. The focus is on large-N QCD. The authors 
briefly discuss several well-known approaches to a solution of the 
N = o limit: loop equations, classical actions, and master fields. 
Eguchi-Kawai models are discussed in detail, and some recently ob- 
tained numerical results are reviewed. 


19511 Unification of gravitation with particle physics via 
metric-connection theories. Dell, J.; Smolin, L. pp 489-492 of 
Inner space/outer space. The interface between cosmology 
and particle physics. Kolb, E.W.; Turner, M.S.; Lindley, D.; 
Olive, K.; Seckel, D. Chicago, IL; University of Chicago 
Press (1986). 

This article discusses some progress which has been made 
towards the construction of perturbatively sensible quantum field 
theories based on a new proposal for the unification of general rela- 
tivity with Yang-Mills theories. These new theories are called 
metric-connection theories because they result from a generalization 
of Einstein-Yang-Mills theory in which, for both spacetime and the 
internal geometries, the relevant metric and connection variables 
are both dynamical and unconstrained. This program has led to the 
discovery of a new class of gauge theories which are renormaliza- 
ble and perturbatively unitary and causal, and there is some reason 
to believe ii will lead to the construction of a class of gravitational 
theories with these properties. 


19512 Mirror fermions and cosmology. Senjanovic, G. 
(Dept. of Physics, Virginia Polytechnic Inst., and State 
Univ., Blacksburg, VA 24061). pp 554-560 of Inner space/ 
outer space. The interface between cosmology and particle 
physics. Kolb, E.W.; Turner, M.S.; Lindley, D.; Olive, K.; 
Seckel, D. Chicago, IL; University of Chicago Press (1986). 

Extended supersymmetry, Kaluza-Klein theory and family 
unification all suggest the existence of mirror fermions, with the 
same quantum numbers but opposite helicities from ordinary fer- 
mions. The laboratory and especially cosmological implications of 
such particles are reviewed and summarized. One of the most strik- 
ing features of the standard electroweak model is its left-right 
asymmetry in the fermionic spectrum f. Equally important is the re- 
petitive family structure; both facts being just simply postulated ad 
hoc. Could it be that these phenomena have one end and the same 
origin? This is the possibility discussed here. 


19513 Critical behavior in baryonic matter. Satz, H. 
(Univ. Bielefeld, Bielefeld). pp 17-36 of Lattice gauge 
theory. Bunk, B.; Mutter, K.H.; Schilling, K. New York, 
NY; Plenum Press (1986). (CONF-8511170—). 

From Lattice gauge theory: a challenge in large scale com- 
puting conference; Wuppertal, F.R. Germany (5 Nov 1985). 
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First we consider the phenomenology of deconfinement and 
chiral symmetry restoration for strongly interacting matter at non- 
vanishing baryon number density. Subsequently, we present numeri- 
cal results obtained by a Monte Carlo evaluation of statistical QCD 
on an 8* x 3 lattice, using Wilson fermions with N/sub f/ = 2, in 
fourth order hopping parameter expansion, and suppressing the 
imaginary part of the fermion action. We consider baryonic chemi- 
cal potentials up to pa = 0.6 (u/A/sub L/ = 200); in this range, 
the critical parameters for deconfinement and chiral symmetry res- 
toration are found to coincide. 


19514 Monte Carlo Renormalization Groups: a review. 
Gupta, R. (Los Alamos National Lab., Los Alamos, NM). 
pp 37-66 of Lattice gauge theory. Bunk, B.; Mutter, K H.; 
Schilling, K. New York, NY; Plenum Press (1986). (CONF- 
8511170—). 

From Lattice gauge theory: a challenge in large scale com- 
puting conference; Wu; agen F.R. Germany (5 Nov 1985). 

The logic and methods of Monte Carlo Renormalization 
Group (MCRG) are reviewed. A status report of results for 4-di- 
mensional lattice gauge theories derived using MCRG is presented. 
Existing methods for calculating the improved action are reviewed 
and evaluated. The Gupta-Cordery improved MCRG method is de- 
scribed and compared with the standard one. 


19515 The look-ahead fermion algorithm. Grady, M. (Ar- 
gonne National Lab., Argonne, IL). pp 75-88 of Lattice 
gauge theory. Bunk, B.; Mutter, K H.; Schilling, K. New 
York, NY; Plenum Press (1986). (CONF- -8511170—). 

From Lattice gauge theory: a challenge in large scale com- 
puting conference; Wuppertal, F.R. Germany (5 Nov 1985). 

This paper describes a fast fermion algorithm which utilizes 
pseudofermion fields but appears to have little or no systematic 
error. Test simulations on two-dimensional gauge theories are de- 
scribed. A possible justification for the algorithm being exact is dis- 
cussed. 


19516 New developments in QED. Kinoshita, T.; Sapir- 
stein, J. (Cornell Univ., Ithaca, NY). pp 38-52 of Atomic 
physics 9. Van Dyck, R.S. Jr.; Fortson, E.N. (eds.). Singa- 
pore, Singapore; World Scientific Publishing Co. Pte. Ltd. 
(1984). (CONF-840786—). 

From 9. international conference on atomic physics; Seattle, 
WA, USA (23 Jul 1984). 

The present status of precision tests of QED is summarized. 
The most recent results for the four loop calculation of the anoma- 
lous magnetic moments of the electron and muon are presented 
along with recent improvements in the treatment of hadronic con- 
tributions to the muon anomaly. Precision atomic physics tests of 
QED are brought up to date; included is a discussion of the Lamb 
shift, the fine structure of positronium, the decay rate of orthoposi- 
tronium, and ground state hyperfine spitting in hydrogen, muonium, 
and positronium. The values of the fine structure constant inferred 
from the electron anomaly and muonium hyperfine splitting are 
compared with the Josephson junction and quantized Hall effect 
values. 47 references, 3 figures, 8 tables. 
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19517 (BNL-NCS—52028) Compilation of requests for 
nuclear data. Rose, P.F.; Daly, A. (eds.). (National Nuclear 
Data Center, Upton, NY (USA)). Jan 1987. Contract AC02- 
76CH00016. 47p. (DOE/NDC—42/U). NTIS, PC A03. File 
Number DE87005581. 

This request list summarizes the current needs of the US nu- 
clear energy programs and other applied technologies for experi- 
mentally measured nuclear data. The request list is ordered by 
target nucleus (isotope) and then reaction type (quantity). An at- 
tempt has been made to describe the quantity in standard notation. 
An appendix contains a glossary of the symbols used with a short 
explanatory text. Because of the changing and continuing character 
of the need for data request information, as well as the probability 
that current measurements may satisfy a portion of the request, this 
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report is to be regarded as a working document. In fact, it is main- 
tained as a data base by the National Nuclear Data Center. Proce- 
dures for submitting data request, priority assignments, and the 
DOE/NDC Committee membership are included. 


19518 (CEA-N—2470) Progress report of the Nuclear 
Physics Department. (CEA Centre drenades Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Inst. de Recherche 
Fondamentale (IRF)). 1986. 377p. (In French). NTIS (US 
Sales Only), PC A17/MF AO1. File Number DE87750939. 

This progress report presents the experiments and the tech- 
nological studies carried out at the Nuclear Physics Department of 
Saclay from October 1, 1984 to September 30, 1985. These studies 
concern the structure of nuclei, the nuclear reaction mechanisms 
and, more and more, mesic processes in nuclear dynamics. The ex- 
periments have been carried at the 700 MeV electron linac, the syn- 
chrotron SATURNE, the heavy ion accelerator GANIL, the 
SARA facility at Grenoble, and the antiproton beams at CERN. 
An important technical activity has been devoted to the construc- 
tion of the supraconducting booster of the 9 MV tandem. 


19519 (GSI—86-1) GSI scientific report 1985. Grun- 
—- U. (ed.). (Gesellschaft fuer Schwerionenforschun: _ 

.H., Darmstadt (Germany, F.R.)). Mar 1986. 445p. NTI 
(US Sales Only), PC A19/MF AOl. File Number 
DE877508 14. 

This annual report contains extended abstracts about the 
work performed at the named institute concerning nuclear physics, 
atomic physics, radiation effects, and developments in counting 
techniques and accelerator technology, as well as a list of publica- 
tions, conference contributions, seminars, and lectures. (HSI). 


19520 (JINR—R-6-85-868) Magnetic dipole 1-forbidden 
transitions in odd nuclei (Experiment). (Joint Inst. for Nucle- 


ar Research, Dubna (USSR). Lab. of Nuclear Problems). 


1985. 19p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87701163. 

Experimental data on 1-forbidden M1-transitions of lgsub(7/ 
2) reversible 2dsub(5/2), 2dsub(3/2) reversible 3ssub(1/2) type are 
analysed. Comparison of experimental probabilities for M1-transi- 
tions with theoretical ones calculated within the framework of 
theory of finite Fermi-systems making allowance for pairing spin-, 
spin-isospin and spin-orbital residual nucleon interaction is made. 
Experimental reduced probabilities B(E2) are compared with theo- 
retical ones for transitions of mixed multipolity M1+E2. 12 refs. 


19521 (JINR—R-15-85-862) Proceedings of 2. conference 
of young scientists of the JINR in the region of experimental 
physics. (Joint Inst. for Nuclear Research, Dubna (USSR)). 
a = (In Russian). (CONF-8504290—). NTIS (US 
y), PC A03/ ME AO1. File Number DE87780083. 
From 2. conference of young scientists of the JINR in the 
region of experimental physics; Dubna, USSR (1 Apr 1985). 
Separate abstracts were prepared for 6 papers in these con- 
ference proceedings. (DWL) 


19522 (KTYI—85-11) Experimental research of nuclear 
giant resonances by inelastic scattering of heavy ions. (AN 
Ukrainskoj SSR, Kiev. Inst. Yadernykh Issledovanij). 1985. 
52p. (In Russian). NTIS (US Sales Only), PC A04/MF AO01. 
File Number DE87701217. 

The review of data on excitation and decay of giant reson- 
ances by inelastic scattering of heavy ions on nuclei is carried out. 
The characteristic of up-to-data experimental research methods of 
giant resonances is given. The decay properties of giant resonances 
excited by protons, deuterons, a-particles and heavy ions are com- 
pared. 65 refs.; 20 figs. 


19523 (KIYI—85-14) Elastic scattering of 27.2 MeV 
alpha particles by atomic nuclei, Experimental data. Alek- 
seev, V.V.; Bulkin, V.S.; Gonchar, V.G. (AN Ukrainskoj 
SSR, Kiev. Inst. Yadernykh Issledovani)). 1985. 60p. dan 
Russian). NTIS (US Sales Only), PC A04/MF AO1. File 
Number DE87701218. 
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The differential cross sections and angular distributions of 
the elastic scattering of alpha-particles at the energy 27.2 MeV on 
39 atomic nuclei are presented in a form of the tables and figures in 
the 8-175 deg angular range. 11 refs.; 6 figs.; 40 tabs. 


19524 (NEANDC(E)—239/L) Nuclear Physics and Tech- 
nology Division: Progress report for the year 1985. (CEA 
Centre d'Etudes de Bruyeres-le-Chatel, 92 - Montrouge 
(France)). Oct 1986. 148p. (in French). (CEA-N—2500; 

8/L). NTIS (US Sales Only), PC A07/MF 
A01. File Number DE87900517. 

This progress report gives a presentation of the nuclear 
physics work carried out in the Nuclear Physics and Technology 
Division during the year 1985. It includes a part concerning techni- 
cal activities and equipments, then a part on measurement, interpre- 
tation and evaluation of nuclear data. The third part is devoted to 
nuclear models: scattering models and application of self-consistent 
theories, and the last part field theory and astrophysics. 


19525 (PTB-Ra—16/2) Half-lives and photon emission 
probabilities of frequently applied radionuclides. Schoetzig, 
U.; Schrader, H. (Physikalisch-Technische Bundesanstalt, 
Braunschweig (Germany, F.R.). Radioaktivitaet). Jul 1986. 
48p. (In German). NTIS (US Sales Only), PC A03/MF 
A01. File Number DE87750825. 

In the following tabellary compilation emission probabilities 
and half-lives of about 100 hitherto studied radionuclides are listed. 
The data have partly been measured in the PTB, partly they origi- 
nate from other data compilations, or several such values were 
averaged; many of these values were checked by own measure- 
ments. (orig./HSI). 


19526 (SLAC-PUB—4120) A paradigm for discrete phys- 
ics. Noyes, H.P.; McGoveran, D.; Etter, T.; Manthey, M.J.; 
Gefwert, C. (Stanford Linear Accelerator Center, Menlo 
Park, CA (USA); Etter (Tom), Mill Valley, CA (USA); 
New Mexico State Univ., Las Cruces (USA). t. of 
Computer Science; Suomen Akatemia, Helsinki (Finland)). 
Jan 1987. Contract AC03-76SF00515. 4p. NTIS, PC A02. 
File Number DE87005798. 

An example is outlined for constructing a discrete physics 
using as a starting point the insight from quantum physics that 
events are discrete, indivisible and non-local. Initial postulates are 
finiteness, discreteness, finite computability, absolute nonuniqueness 
(i.e., homogeneity in the absence of specific cause) and additivity. 


19527 ENSDF: The evaluated nuclear structure data file. 
Martin, M.J. (Oak Ridge National Laboratory, Oak Ridge, 
TN 37831). AIP (American Institute of Physics) Conference 
sue 146: No. 1, 10-13(15 Aug 1986). (CONF- 
From International laser science conference; Dallas, TX, 
USA & Nov 1985). 
The structure, organization, and contents of the Evaluated 
Nuclear Structure Data File, ENSDF, will be discussed. This file 
summarizes the state of experimental nuclear structure data for all 
nuclei as determined from consideration of measurements reported 
world wide. Spesial emphasis will be given to the data evaluation 
procedures and consistency checks utilized at the input stage and to 
the retrieval capabilities of the system at the output stage. 
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19528 (CONF-861114—47) The design, creation, and per- 
formance of the parallel multiprocessor nuclear physics data 
acquisition system, DAPHNE. Welch, L.C.; Moog, T.H.; 
Daly, R.T.; Videbaek, F. (Argonne National Lab., 
(USA)). 1986. Contract W-31109-ENG-38. 13p. NTIS, PC 
A02/MF AOI; 1; GPO Dep. File Number DE87004740. 
From 9. international conference on application of accelera- 
tors in research and industry; Denton, TX, USA (10 Nov 1986). 
The ever increasing complexity of nuclear physics experi- 
ments places severe demands on computerized data acquisition sys- 
tems. A natural evolution of these system, taking advantage of the 
independent nature of “events”, is to use identical parallel micro- 
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computers in a front end to simultaneously analyze separate events. 
Such a system has been developed at Argonne to serve the needs of 
the experimental program of ATLAS, a new superconducting 
heavy-ion accelerator and other on-going research. Using micro- 
computers based on the National Semiconductor 32016 micro- 
processor housed in a Multibus I cage, multi-VAX cpu power is 
obtained at a fraction of the cost of one VAX. The front end inter- 
faces to a VAX 750 on which an extensive user friendly command 
language based on DCL resides. The whole system, known as 
DAPHNE, also provides the means to replay data using the same 
command language. Design concepts, data structures, performance, 
and experience to data are discussed. 5 refs., 2 figs. 


19529 (CONF-861193—5) Covariances for adjusted de- 
rived quantities. Poenitz, W.P. (Argonne National Lab., 
Idaho Falls, ID (USA)). 1986. Contract W-31109-ENG-38. 
6p. NTIS, PC A02. File Number DE87004690. 

From IAEA ’ meeting on covariance methods and 
practices in the field of nuclear data; Rome, Italy (17 Nov 1986). 

A procedure is reviewed for the adjustment of derived quan- 
tities and the derivation of their covariance based upon a set of pa- 
rameters and additional data with their covariances. 13 refs. 


19530 (KFK—3725) List of scientific publications of Nu- 
clear Research Center Karlsruhe 1983. (Kernforschungszen- 
trum Karlsruhe G.m.b.H. (Germany, F.R.)). Apr 1984. 
129p. (In German). NTIS (US Sales Only), PC A07/MF 
A01. File Number DE87750871. 

This report contains the titles of the publications edited in 
the year 1983. The scientific and technical-scientific publications of 
the Nuclear Research Center Karlsruhe are printed as books, as 
original contributions in scientific or technical specialists’ journals, 
as scripts for habilitation, thesis, scripts for diploma, as patents, as 
KfK-Reports (KfK=Kernforschungszentrum Karlsruhe) and are 
being presented as lectures on scientific meetings. No further sepa- 
rate abstracts of this list of publications were prepared. (orig./ 
HBR). 
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19531 (JINR—E-1-85-747) Measurement of nuclear ef- 
fects in deep inelastic muon scattering on deuterium, nitrogen 
and iron targets. Bari, G.; Benvenuti, A.C.; Bollini, D. (Joint 
Inst. for Nuclear Research, Dubna (USSR)). 1985. 7p. NTIS 
(US Sales Only), A02/MF AOl. File Number 
DE87701086. 

Submitted to the journal Phys. Lett. B. 

New data is presented on the ratios of structure functions 
Fsub(2)(x, Qsup(2)) (where x is the Bjorken variable and Q/sup 2/ 
is the squared 4-momentum transfer) measured in deep inelastic 
muon scattering with deuterium, nitrogen, and iron targets. The ex- 
istence of nuclear effects at large Q/sup 2/ is confirmed with im- 
proved systematic accuracy. The ratio Fsub(2)sup(Fe)(x) / 
oe (Dsub(2)) (x) covers the range 0.20 < x <= 0.70 and is 

agreement with earlier measurements. The ratio 
Feub(2}eup(Nsub(2)\(x) / Fsub(2)sup (Dsub(2))(x) is measured over 
the range 0.08 < x < 0.70 and is compatible with unity below 
x=0.3. 7 refs.; 3 figs.; 1 tab. 


19532 (JINR—E-1-86-58) Enhancements observed in the 
two-proton invariant mass distribution in the pionless deuter- 
on breakup at 3.3 GeV/c. Dolidze, M.G.; Glagolev, V.V.; 
Kacharava, A.K. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy). 1986. 12p. NTIS (US Sales 
Only), PC A02/MF A01. File Number DE87701089. 

Submitted to the journal Z. Phys., A. 

A sample of "non-spectator” events in the pionless deuteron 
breakup at a 3.3 Gev/c momentum has been investigated by means 
of a lm hydrogen bubble chamber at JINR, Dubna. The two- 
proton invariant mass spectrum in the charge exchange channel exi- 
bits two enhancements for masses of 2010 MeV/c/sup 2/ and 2160 
Mev/c/sup 2/. Theoretical calculations taking into account one- 
pion exchange diagrams and virtual pion absorption by the deuter- 
on have been carried out. It has been shown that the enhancement 
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at Msub(pp) = 2010 MeV/c/sup 2/ can be explained if there is an 
irregularity in the behaviour of the off-energy-shell amplitude of 
the zrsup(+)d->pp reaction near the threshold. The observed max- 
imum at Msub(pp) = 2160 Mev/c/sup 2/ is caused mainly by inter- 
mediate A production and pion absorption on the deuteron. 25 refs. 


19533 (JINR—R-1-85-924) Alpha-nuclear differential 
cross sections at 4.45 GeV/c per nucleon. Ableev, V.G.; Bo- 
dyagin, V.A.; Vorob’ev, G.G. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of High Energy). 1985. 18p. 
(In Russian). NTIS (US Sales Only), PC A02/MF A0O1. File 
Number DE87701120. 

Submitted to the journal Acta Phys. Pol. . 

Absolute differential cross sections of elastic ap-scattering 
and the sum of elastic and quasi-elastic aA scattering have been 
measured over a four-momentum transfer range of 0.009<chemical 
bondtchemical bond <0.22 (GeV/c)/sup 2/ using a 17.9 GeV/c a- 
particle beam from the Dubna synchrophasotron and “ALPHA” 
magnetic spectrometer. A target with liquid hydrogen or helium 
and C, Al, and Cu targets were used. The experimental data are 
compared with the model calculations made in the framework of 
the Glauber-Sitenko multiple scattering theory. Pure nuclear differ- 
ential cross sections of elastic aA scattering were exctracted for all 
the targets. Using the results of their analysis, the diffraction cone 
parameters, the total cross sections of elastic scattering and the 
total cross sections of the aA interactions were estimated. Differ- 
ences between obtained data and the results of the Glauber-Sitenko 
model calculations have been observed. 36 refs.; 5 figs.; 5 tabs. 
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19534 (CEA-CONF—8548) Microscopic analysis of 
heavy ion elastic scattering at intermediate energies. Bonin, 
B. (CEA Centre d’Etudes Nucleaires de Saclay, 91 - Gif- 
sur-Yvette (France). Inst. de Recherche Fondamentale 
(IRF)). Aug 1986. 2p. (CONF-860802—8-Summ.). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87750561. 

From International nuclear physics conference; Harrogate, 
UK (25 Kew | 1986). 

Published in summary form only. 


19535 (DOE/ER/05224—10) Research in experimental 
nuclear physics: Progress report. Moore, C.F. (Texas Univ., 
Austin (USA)). Sep 1986. Contract AS05-76ER05224. 18p. 
NTIS, PC A02/MF AOl1; 1; GPO Dep. File Number 
DE87005304. 

This report summarizes the work carried out by personnel 
from the University of Texas at Austin at the Los Alamos Clinton 
P. Anderson Meson Physics Facility (LAMPF) during the calendar 
years 1984-1986. The research activities involved experiments done 
with the Energetic Pion Channel and Spectrometer (EPICS), the 
Low Energy Pion Channel (LEP), the Pion Particle Physics Chan- 
nel Psup3), the High Resolution Spectrometer (HRS), and some 
work has been done at Argonne National Laboratory and Kernfors- 
chungsanlage, Juelich, West Germany. Much of the experimental 
work that has been attempted during the period covered by this 
report has either been published or submitted for publication. 


19536 (JINR—E-1-85-949) Peculiarities of A hyperon 
and 7 meson production in nucleus-nucleus collisions at high 
energies. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of High Energy). 1985. 8p. NTIS (US Sales Only), PC 
A02/MF A0O1. File Number DE87701088. 

The analysis of experimental data on the production of 
lambda hyperons and anti 7 mesons in He-Li, C-C, C-Ne and O-Ne 
collisions at 4.5 Gev/c per nucleon and C-C collisions at 4.2 Gev/c 
per nucleon is presented. Kinematical features of lambda are shown 
to depend on the collision centrality in contrast to the stable behav- 
iour of the pion characteristics. The correlation between the char- 
acteristics of lambda and accompanying pions is observed. The ef- 
fects seem to be incompatible with the intranuclear cascade ap- 
proach. The data suggest the formation of a fully stopped and the- 
malized hot source in central nucleus-nucleus collisions in which 
lambda hyperons are produced. 16 refs.; 7 figs. 


19537 (JINR—E-7-85-966) Search for /sup 4/H, /sup 5/ 
H and /sup 6/H nuclei in the /sup 11/B-induced reaction on 
/sup 9/Be. Belozerov, A.V.; Borcea, C.; Dlouhy, Z. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Reactions). 1985. 1lp. NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE87701116. 

Submitted to the journal Nucl. Phys. . 

In the /sup 11/B(88.0 MeV)+/sup 9/Be reaction the energy 
spectra of the /sup 14/0, /sup 15/O and /sup 16/O nuclei have 
been measured to obtain some information about their partners in 
the exit channel - the neutron-rich hydrogen isotopes /sup 4/H, / 
sup 5/H and /sup 6/H. The unbound levels in the /sup 4/H and / 
sup 6/H systems have been observed at excitation energies of 3.5 
+- 0.5 MeV (GITA approximately 1 MeV) and 2.6 +- 0.5 MeV 
(GITA=1.5 +- 0.3 MeV), respectively. 18 refs.; 5 figs. 
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19538 Elastic and inelastic scattering of 50-MeV pions 
from /sup 28/Si and /sup 30/Si. Wienands, U.; Hessey, N.; 
Barnett, B.M.; Rozon, F.M.; Roser, H.W.; Altman, A.; 
Johnson, R.R.; Gill, D.R.; Smith, G.R.; Wiedner, C.A.; and 
others. (University ‘of British Columbia, Vancouver, British 
Columbia, Canada V6T 2A3). Physical Review [Section] C: 
Nuclear Physics; 35: No. 2, 708-717(Feb 1987). 

Angular distributions of the differential cross section for 
elastic and inelastic scattering of 50-MeV 7* and a~ on /sup 28/Si 
and /sup 30/Si have been measured to a relative accuracy of 5— 
10X We fitted the cross section of elastic 7* and m™~ scattering 
from /sup 28/Si simultaneously with an optical model using a 
second-order potential of the Michigan State University form. Our 
best-fit parameters differ from those given previously. The ratio of 
the neutron and proton transition-matrix elements for the first J/sup 
a/ = 2* state in /sup 28/Si is found from the inelastic cross sec- 
tion to be 1.13 +- 0.09. For /sup 30/Si, the ratio is found to be 
0.93 +- 0.09, which differs significantly from the value derived 
from lifetime measurements on mirror nuclei. 
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19539 (PNL-SA—14026) P/sub n/ measurements at 
TRISTAN by a £-n coincidence . Reeder, P.L.; 
Warner, R.A.; Gill, R.L.; Piotrowski, A. (Pacific Northwest 
Lab., Richland, WA (USA); Brookhaven National Lab., 
Upton, NY (USA)). Aug 1986. Contract AC06-76RL01830. 
20p. (CONF-8609161—2). NTIS, PC A02/MF A011; 1; GPO 
Dep. File Number DE87005605. 

From Meeting on delayed neutrons; Birmingham, UK (15 
Sep 1986). 

Recent development of reliable, high intensity ion sources 
for the TRISTAN on-line mass separator facility at Brookhaven 
National Laboratory has greatly expanded the number of very neu- 
tron-rich fission products available. The High Temperature Ther- 
mal ion source is preferred for production of Rb, Sr, Y, Cs, Ba, and 
La delayed neutron precursors. Precursors ranging from Cu to Kr 
and from Ag to Xe are observed from the High Temperature 
Plasma ion source. Half-lives and delayed neutron emission prob- 
abilities (P/sub n/) are being measured for these nuclides with a 
high-efficiency neutron counter. A beta counter mounted inside the 
neutron counter permits beta decay curves to be measured simulta- 
neously with neutron decay curves. In addition, beta-neutron coin- 
cidence and accidental decay curves are recorded. This coincidence 
technique gives P/sub n/ values which do not require knowledge 
of the beta counting efficiency (which is a major source of uncer- 
tainty in other techniques). P/sub n/ measurements for over 40 pre- 
cursors will be reported. For precursors with neutron number just 
above the shell closure at 60, the P/sub n/ values are unusually 
low. This is another manifestation of the region of deformed nu- 
clides around mass 100 which has been identified by gamma spec- 
troscopy experiments. 23 refs., 6 figs., 2 tabs. 
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19540 Angular momentum effects in preequilibrium clus- 
ter emission. Bisplinghoff, J.; Keuser, H. (Institut fuer Strah- 
len- und Kernp der Universitat Bonn, Bonn, Federal 


Republic of Germany and E Division, Lawrence Livermore 
National Laboratory, Livermore, California 94550). Physical 
im [Section] C: Nuclear Physics; 35: No. 2, 821-824(Feb 
1987). 


The preequilibrium emission of a particles was studied by 
observing the precompound decay of the /sup 65/Zn/sup */ com- 
posite system. Several entrance channels were used, covering a 
range of angular momenta up to about 40h-dash-bar. A model inter- 
pretation is presented which does not employ cluster preformation 
assumptions or parameters. The results suggest that angular mo- 
mentum conservation governs preequilibrium cluster emission to a 
large extent. 
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19541 (CEA-CONF—8550) Correlated fluctuations in the 
89 +(°F,x)y reaction excitation functions. Lucas, R.; Berth- 
ier, B.; Mermaz, M.C. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Inst. de Recherche 
Fondamentale (IRF)). Aug 1986. 2p. (CONF-860802—9- 
Summ.). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE87750562. 

From International nuclear physics conference; Harrogate, 
UK (25 Aug 1986). 

Published in summary form only. 


19542 (EGG—2497) Evaluation of beta intensity data in 
nuclear decay schemes: Comments on some pitfalls. Reich, 
C.W. (EG and G Idaho, Inc., Idaho Falls (USA)). Feb 
1987. Contract AC07-761D01570. 12p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87005941. 

Some of the problems that arise in the evaluation of decay- 
schemes data to obtain values for the intensities of beta transitions 
are discussed. As examples of these problems, the decay schemes of 
®7Br and 7**Pa are examined. No specific solutions to these prob- 
lems are offered; but by pointing out to the participants in the 
International Nuclear Structure and Decay Data Evaluation Net- 
work, and to others, it is hoped that a general understanding of 
them can be gained, which may ultimately lead to a consistent 
means of dealing with them. 14 refs., 2 figs. 


19543 (PB—87-137170/XAB) Absolute isotopic abun- 
dance ratio and atomic weight of a reference sample of gal- 
lium. Machlan, L.A.; Gramlich, J.W.; Powell, L.J.; Lam- 
bert, G.M. (National Bureau of Standards, Washington, DC 
(USA). Center for Analytical Chemistry). 25 Jun 1986. 9p. 
NTIS, PC A04/MF A0O1. 

Included in J. of Research of the National Bureau of Stand- 
ards, = 91, No. 6, 323-331(Nov-Dec 1986). 

An absolute value was obtained for the isotopic abundance 
ratio of a reference sample of gallium (Standard Reference Material 
994), using thermal-ionization mass spectrometry. Samples of 
known isotopic composition, prepared from nearly isotopically pure 
separated gallium isotopes, were used to calibrate the mass spec- 
trometers. The resulting absolute (69)Ga/(71)/Ga ratio is 1.50676 
+ or - 0.00039, which yields atom percents of (69)Ga=60.1079 + 
or - 0.0062 and (71)Ga=39.8921 + or - 0.0062. The atomic weight 
calculated from this isotopic composition is 69.72307 + or - 
0.00013. The indicated uncertainties are overall limits of error based 
on two standard deviations of the mean and allowances for the ef- 
fects of known sources of possible systematic error. 


19544 Analysis and interpretation of a large body of /sup 
76/Ge zero-neutrino double-8-decay data. Avignone III, 
F.T.; Miley, H.S.; Brodzinski, R.L.; Reeves, J.H. 
ment of Physics and Astronomy, University of South Caro- 
lina, Columbia, South Carolina 29208). Physical Review [Sec- 
a Particles and Fields; 35: No. 5, 1713-1715(1 Mar 
1987). 

Data from five recent /sup 76/Ge double-B-decay experi- 
ments were combined in a single spectrum equivalent to counting 
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for 0.4 yr with 1770-cm® fiducial volume of Ge. The composite 
spectrum was analyzed using an approximate analytical form of the 
likelihood function. The maximum likelihood 68%-C.L. values for 
the half-life and Majorana v mass are T/sup O//sup v/:/sub // 
2(7°Ge)approx. >4.1 x 10” yr and <m/sub v/>approx. <2.4 eV, 
respectively, when accounting for the slight depression in the spec- 
trum, and 2.4 x 10/sup 23/ yr and <m/sub v/>approx. <3.2 eV 
when neglecting the depression. It is clearly demonstrated that ex- 
periments with current levels of background will soon reach their 
point of diminishing returns. 
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19545 (CEA-CONF—8551) Investigation of the reactions 
of “Kr and '°Xe with heavy targets around 20 MeV/u. 
Lucas, R.; Berlanger, M.; Albinski, J. (CEA Centre 
d'Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Inst. de Recherche Fondamentale (IRF)). Aug 1986. 2p. 
(CONF-860802—10-Summ.). NTIS (US Sales Only), PC 
A02/MF AO01. File Number DE87750588. 

From International nuclear physics conference; Harrogate, 
UK (25 Aug | 1986). 

Published in summary form only. 


19546 (CONF-8610159—3) Metastable decay of pho- 
toionized niobium clusters: E vs fission fragmenta- 
tion. Cole, S.K.; Liu, K.; Riley, S.J. (Argonne National 
Lab., IL (USA)). 1986. Contract W-31109-ENG-38. 9p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87004314. 

From International symposium on the physics and chemistry 
of small clusters; Richmond, VA, USA (28 Oct 1986). 

The metastable decay of photoionized niobium clusters (Nb/ 
sub n/*) has been observed in a newly constructed cluster beam 
machine. The decay manifests itself in the time-of-flight (TOF) 
mass spectrum as an asymmetric broadening of daughter ion peaks. 
Pulsed ion extraction has been used to measure the decay rate con- 
stants and to establish the mechanism of the fragmentation, evapo- 
ration and/or fission of the photoionized clusters. It is found that 
within the experimental time window evaporation dominates for 
the smaller clusters (n < 15), whereas fission fragmentation be- 
comes facile for 15 < n < 30. The decay rate constants obtained 
all fall within the range 0.5 - 2.0 x 10® sec™*. The average kinetic 
energy release is also determined and is found to be on the order of 
5 MeV. 8 refs., 3 figs., 1 tab. 


19547 (CONF-8611124—3) Nucleus-nucleus Bremsstrah- 
lung from scattering angle selected Cl-Sn collisions. Gaukler, 
G.; Nolte, G.; Schuch, R. (Oak Ridge National Lab., TN 
(USA); Heidelberg Univ. (Germany, F.R.). Physikalisches 
Inst.). 1986. Contract AC05-840R21400. 15p. NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE87005689. 

From 3. international workshop on cross sections for fusion 
and other applications; College Station, TX, USA (6 Nov 1986). 

Continuum X rays above the K lines of Sn were measured at 
90 and 0° angle relative to the incident beam direction in coinci- 
dence with C1 projectiles scattered at very large laboratory angles 
between £ and 164°. By varying the isotope mass of the projectile 
ions (Cl and *7Cl) and of the target atoms (7"*Sn and *"*Sn) the 
radiation at scattering angles >10° could be clearly identified as 
Bremsstrahlung from the elementary scattering process of the two 
nuclei. The intensity of the radiation emitted at 0 and 90° relative to 
the beam direction can be reasonably well described by a quantum 
mechanical calculation of nucleus-nucleus Bremsstrahlung which in- 
cludes the interference between dipole and quadrupole radiation 
amplitude. 10 refs., 4 figs., 1 tab. 


19548 (INIS-mf—10283) Partition of the excitation 
energy on the reaction products in uranium induced deep in- 
elastic nuclear reactions. Beier, G. (Technische Univ. Muen- 
chen, Garching (Germany, F.R.). Fakultaet fuer Physik). 11 
Dec 1985. 86p. (In German). NTIS (US Sales Only), PC 
A05/MF AO01. File Number DE87750816. 
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With a two-arm spectrometer with position-sensitive parallel- 
plate avalanche counters with following ionization chambers at the 
UNILAC accelerator of the GSI Darmstadt nuclear reactions of / 
sup 238/U projectiles on neutron-rich medium-heavy targets (/sup 
110/Pd and /sup 124/Sn) were studied closely above the interac- 
tion threshold. Masses and Q values of the products from binary 
reactions were determined by means of the method of the kinemati- 
cal coincidences; furthermore the nuclear charge of the light frag- 
ment was measured. Additionally for all events the masses and Q 
values were determined by an exclusive measurement on the light 
reaction partner. The arrangement furthermore allowed a determi- 
nation of the fission probability of the projectil-like fragments in 
deep inelastic reactions as function of their order number. From 
these fission probabilities it can be concluded on the excitation 
energy of the heavy reaction product and by this on the partition 
of the dissipated energy on the formed nuclei. For this in a Monte 
Carlo simulation procedure by means of the measured mass and Q 
value distributions of binary reactions the fission probabilities of the 
heavy fragment were calculated for two different partitions of the 
excitation energy. (orig./HSID. 


19549 (JINR—E-1-85-888) Experimental study of the 
pion-xenon nucleus collisions with-out particle production at 
3.5 GeV/c momentum: physical meaning of the proton multi- 
plicity distribution. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of High Energy). 1985. 10p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE87701087. 

Distribution of multiplicities of protons emitted in pion- 
xenon nucleus collisions at 3.5 GeV/c was studied in such events in 
which incident pion is totally absorbed within the target nucleus 
without produced particles. The distribution is symmetrical rela- 
tively to the proton multiplicity nsub(p)=7.4 +- 0.3. It is exactly 
described by binoamial formula, without any fitting, on the basis of 
an information about the size of the target nucleus and nucleon 
density distribution in it. 15 refs. 


19550 (JINR—R-3-85-17) Temperature shift of neutron 
resonances, (Joint Inst. for Nuclear Research, Dubna 
(USSR)). 1985. 12p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE87701147. 

Temperature shifts (TS) of neutron resonances are calculated 
theoretically. In spite of their small value they appear to be measur- 
able. For the first time carried out the TS measurements of neutron 
resonances for sup(161, 163)Dy, sup(103)Kh, sup(109)Ag nuclei 
with the help of the technique developed for measurement of chem- 
ical shifts. Overall, in all cases the centre of gravity shifts in the 
side of lower energies at the temperature increase in polycrystal 
samples. 11 refs. 


19551 (JINR—R-6-85-803) Iodine-123 production in the 
irradiation of sodium iodine by 100 MeV protons. Zajtseva, 
N.G.; Knotek, O.; Kim Sen Khan. (Joint Inst. for Nuclear 
Research, Dubna (USSR)). 1985. 8p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87701161. 

The consideration of the iodine-123 production on the LU- 
100 linear accelerator were studied. The excitation functions of the 
(p, 3n) and (p, 5n) reactions at the irradiaton of sodium iodine with 
100 MeV protons have been measured. The yield and radionuclide 
purity of iodine-123 produced via xenon-123 separated from the 
target in on-line regime have been determined. The experimental 
results indicated that iodine-123 yield was by more than 30% over 
the 100-48 MeV proton energy range than those obtained for 66-46 
MeV range. The contamination of iodine-125 was as high as 0.14% 
(EOB+6 h). 24 refs. 


19552 (LA-UR—87-56) Isovector resonances in pion 
single-charge-exchange reactions. Bowman, J.D. (Los 
Alamos National Lab., NM (USA)). Oct 1986. Contract W- 
7405S-ENG-36. 29p. (CONF- -8610167—2). NTIS, PC A03/ 
MF AO1; 1; GPO Dep. File Number DE87005117. 

From Isovector excitations in nuclei; Vancouver, Canada (7 
Oct 1986). 

An experimental study of L = 0, 1, and 2 isovector reson- 
ances in pion charge-exchange reactions is reported. In these ex- 
periments well-understood, spherical, even-even nuclei were studied 


ERA-12/9 / 2708 


at 120, 165, and 230 MeV. The emphasis of the 165 MeV study was 
on L = 0, 1, and 2 isovector resonances as a function of the atomic 
mass of the target. The targets were Ca-40, Ni-60, Zr-90, Sn-120, 
Ce-140, and Pb-208. The 120 and 230 MeV studies were aimed at 
measuring the properties of the isovector resonances as function of 
bombarding energy for a few targets, Ca-40, Ni-60, and Sn-120. 
Double differential cross sections up to excitation energies of 60 
MeV were measured out to angles extending well past the second 
maximum of the isovector quadrupole resonance angular distribu- 
tion. Results of the experiments were found to be in good agree- 
ment with RPA-DWIA and other theoretical calculations as re- 
gards isovector dipole and monopole energies, widths and cross 
sections, and strong interaction radii. However, some problem in 
the distorted wave Born approximation treatment of the reaction 
mechanism or in the structure of the isobaric-analog state was indi- 
cated from measurements of the energy dependence of the maxi- 
mum cross sections for the dipole and monopole resonances. 12 
refs., 10 figs. (DWL) 


19553 (LAFI—070) Proton states in /sup 149/Eu and 

of nucleus form in the N=84-88 region. (AN Lat- 
vijskoj SSR, Riga. Inst. Fiziki). 1984. 26p. (in Russian). 
NTIS (US Sales Only), PC A03/MF AOl. File Number 
DE87701224. 

/sup 149/Eu levels have been investigated using the /sup 
149/Sm (d, 2n) reaction at Esub(d)=13.5 MeV and the /sup 152/ 
Sm (p, 4n) reaction at Esub(p)=26-39 MeV. Prompt gamma- 
gamma coincidences, excitation functions and angular distributions 
were used to study the level scheme. The negative parity levels are 
interpreted as the emebers of favoured and unfavoured aligned 
hsub(11/2) band. The positive parity levels are grouped into two 
quasirotational bands associated with dsub(5/2) and gsub(7/2) 
proton orbits. A new positive band with the hsub(11/2)x3/sup -/ 
structure is proposed. The correlation of B(M1:I-I-1)/B(E2:I-I-2) 
ratio with the neutron number N is observed for the hsub(11/2) 
families in Eu and Tb isotopes. The delta=E2/M1 sign inversion 
for the AI=1 transitions have been found at N=88. The systematic 
increase of M1/E2 ratio along with the spin value growth is ob- 
served in the gsub(7/2) band for the region before the backbending. 
Qualitatively, most of the features observed can be explained by tri- 
axial deformation. Nonaxiality in Eu and Tb isotopes grows with 
neutron number decreasing, while the hsub(11/2) and gsub(7/2) 
proton orbits polarize the core differently. 36 refs.; 4 tabs.; 7 figs. 


19554 Damping of nuclear rotational motion at modest 
temperatures. Stephens, F.S.; Draper, J.E.; Egido, J.L.; Ba- 
celar, J.C.; Beck, E.M.; Deleplanque, M.A.; Diamond, 
a.R.M. (Nuclear Science Division, Lawrence Berkeley Lab- 
oratory, University of California, Berkeley, California 
94720). Physical Review Letters; 57: No. 23, 2912-2915(8 Dec 
1986). Contract AC03-76SF00098. 

There is mounting evidence that the nuclear rotational 
motion is damped at modest (—0.5 MeV) temperatures, which re- 
duces correlations between the energies of y rays emitted in a rota- 
tional cascade. We observe such reduction to be strongest at the 
highest spins and to be larger than previously thought. Preliminary 
calculation shows that shape fluctuations are most likely responsible 
for the increased size. 
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19555 (JINR—R-6-85-937) Study on the sup(163)Dy y- 
decay in the (n, 2y) reaction. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Neutron Physics). 1985. 
2p. (In Russian). NTIS (US Sales Only), PC A02/MF A0O1. 
File Number DE87701164. 
Submitted to the —_— Bull. Acad. Sci. USSR, Phys. Ser. . 
The intencities of 250 cascades of ‘y-transitions that populate 
eight low-lying levels of /sup 163/Dy-compound-nucleus are deter- 
mined by the summation method of amplitudes of coinciding pulses 
from two Ge(Li)-detectors. In a /sup 163/Dy-level scheme 160 cas- 
cades are located; the values of 58 level excitation energies of this 
nucleus are determined. It has been found that the sum of intensities 
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of all two-quanta ‘y-cascades corresponded to 28% of total S-reso- 
nance radiation width of /sup 163/Dy. 9 refs.; 2 figs.; 4 tabs. 


19556 | (KIYI—85-15) Isomer ratios in (y,y') reactions on 
deformed sheavy nuclei /sup 167/Er, /sup 179/Hf and /sup 
183/W. (AN Ukrainskoj SSR, Kiev. Inst. Yadernykh Issle- 
dovanij). 1985. 12p. (in Russian). NTIS (US Sales Only), 
PC A02/MF A0O1. File Number DE87701219. 

The experimental values. of isomer. ratios eta for nuclei /sup 
167/Er, /sup 179/Hfand/sup 183/W at energy E=6.0 MeV are de- 
termied: Theoretical calculations of eta in energy region 4-8 MeV 
in the: statistical model are carried out. Within the experimental 
errors an agreement of the theory and experiment is observed for 
examined isomer ratios at distinguished: values of spin cut off pa- 
rameter oc. 10 refs.; 1 fig. 


19557 Line-shape :analysis of high:spin states: Collectivity 
in /sup 166/Yb. Bacelar, J.C.; Diamond, R.M.; Beck, E.M.; 
Deleplanque, M.A.; Draper, J; Stephens, F.S. (Nuclear Sci- 
ence Division, Lawrence Berkeley Laboratory, University 
of California, Berkeley, California 94720). Physical Review 
[Section] C: Nuclear Physics; 35: No. 3, 1170-1173(Mar 1987). 
Contract AC03-76SF00098. 

The Doppler-shift attenuation method was used to measure 
lifetimes of yrast states in /sup 166/Yb. Three different stopping 
materials were used and consistent results were obtained over a 
large range of spins. Values of tau range from 1.20(10) ps at 18* to 
0.05(1) ps at 34*. The B(E2) values steadily decrease from 200 to 
120 single particle units as the spin increases above 24h-dash-bar. 
This loss of collectivity is likely to reflect a change toward triaxial 
shapes. The side-feeding times to these states are longer than the 
inband feeding times. 
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19558 (JINR—R-6-85-760) Study on the properties of 
low-lying excited states of sup(208,209,210)Po and 
sup(209,211)At. Akbrov, A.; Galinskij, E.M.; Budzynski, M. 
(Joint Inst. for Nuclear Research, eden (USSR). Lab. of 
Nuclear Problems). 1985. 14p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE87701159. 

Submitted to the 35. Meeting on Nuclear spectroscopy and 
Structure. 

The radioactivity of the  sup(208,209,210)Po and 
sup(209,211)At nuclei arising from a radioactive decays of parent 
sup(208,209,210)At and sup(209,211)Rn nuclei was investigated. 
The spin values of several nuclear levels were exactly established 
or confirmed, and multipolarities of many y-rays were specified 
more accurately by means of the y-ray angular correlation experi- 
ments. With the e-y delayed coincidence method the lifetimes of 
the 1524 keV (Tsub(1/2)=4.4 +- 0.3 ns), 1528 keV (Tsub(1/ 
2)=365 +- 8 ns) -/sup 208/Po; 1417 keV (Tsub(1/2)=25.6 +- 1.1 
ns) - /sup 209/Po and 1473 keV (Tsub(1/2)=45.5 +- 3.0 ns) - /sup 
210/Po levels were emasured. By means of the integral perturbed 

correlation method the magnetic dipole moment of the 

1116 keV level in the /sup 211/At nucleus was estimated: 

= +1.26(30) n.m. The analysis of this experimental data has been 

performed in the framework of the quasiparticle-phonon model. 25 
refs.; 12 tabs. 


19559 (JINR—R-6-85-804) Study on thallium-200, 201, 
202 yields in the irradiation of enriched lead targets by 100 
MeV protons. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1985. 7p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE87701162. 

Submitted to the journal Radiokhimiya. 

The yields of thallium-200, 201, 202 obtained by irradiating 
enriched lead 206, 207, 208 with 100 MeV protons on LU-100 
linear accelerator are determined. The stacked foil technique was 
used. The experimental data indicated that the thallium-200 and 
thallium-201 yields have similar values over the 100-50 MeV proton 
energy range after 33 h after the end of bombardment (optimum 
time for the accumulation of /sup 201/T1 in /sup 201/Pb). The 
thallium-201 yields could be increased by using a thick target from 
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stacked enriched lead /sup 208/Pb+/sup 207/Pb+/sup 206/Pb. 

The integrated yields of thallium radionuclides over the 79-49 MeV 

optimum energy (76-68 MeV for /sup 208/Pb; 68-57 MeV for /sup 

207/Pb; 57-49 MeV for /sup 206/Pb) were 8.0 (/sup 201/TI); 

0.98(/sup 200/T1) and 0.053 (/sup 202/T1) mCi/pA h. 13 refs.; 2 
tabs. 


19560 Test of the triaxial rotor model and the interacting 
boson-fermion approximation model description of collective 
states in /sup 193/Ir. McGowan, F.K.; Johnson, N.R.; Lee, 
LY.; Milner, W.T.; Roulet, C.; Diamond, R.M.; Stephens, 
F. S.; Guidry, M.W. (Oak Ridge National Laboratory, Oak 
Ridge, Tennessee 37831). Physical Review [Section] C: Nucle- 
ar Physics; 35: No. 3, 968-976(Mar 1987). Contract ACO0S5- 
840R21400;A S05-76ER04936;A C03-76SF00098. 

Coulomb excitation of states in /sup 193/Ir up to J = (21/2) 
has been observed with 160-MeV /sup 40/Ar and 617-MeV /sup 
136/Xe ions. Most of these states are grouped into three rotational- 
like bands based on the (3/2)* ground state, the (1/2)* first excited 
state, and the (7/2)* y-vibrational-like state at 621 keV. The aver- 
age deviation between experimental and theoretical energies for 18 
states is 54 keV for the particle-asymmetric-rigid-rotor model and 
66 keV for the interacting boson-fermion approximation model [lim- 
ited to broken Spin(6) symmetry and only the d/sub 3/2/ orbital is 
considered]. The overall agreement of both model predictions with 
experimental ‘y-ray yields for the collective transitions within the 
(3/2)* band is quite good. 
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19561 (ANL/NDM—97) The fission cross sections of 
20Th, Th, U, 2, 2U, 2°U, 27Np, 2°Pu and “Pu 
relative 7*°U at 14.74 MeV neutron energy. Meadows, J.W. 
(Argonne National Lab., IL (USA)). Dec 1986. Contract 
W-31109-ENG-38. 56p. NTIS, PC A04/MF AO1; 1; GPO 
Dep. File Number DE87005541. 

The measurement of the fission cross section ratios of nine 
isotopes relative to *5U at an average neutron energy of 14.74 
MeV is described with particular attention to the determination of 
corrections and to sources of error. The results are compared to 
ENDF/B-V and to other measurements of the past decade. The 
ratio of the neutron induced fission cross section for these isotopes 
to the fission cross section for *°U are: ™°Th - 0.290 +- 1.9%; 
22Th - 0.191 +- 19%; *°U - 1.132 +- 0.7%; ™U - 0.998 +- 
1.0%; **U - 0.791 +- 1.1%; **U - 0.587 +- 1.1%; "Np - 1.060 
+- 1.4%; Pu - 1.152 +- 1.1%; **Pu - 0.967 +- 1.0%. 40 refs., 
11 tabs., 9 figs. 


19562 (GSI—86-10-Prepr.) On superheavy elements, what 
did we achieve. Armbruster, P. (Gesellschaft fuer Schwer- 
ionenforschung m.b.H., Darmstadt (Germany, F.R.)). Mar 
1986. 24p. (CONF- 860158—7-Prepr.). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE87750839. 

From 25. international meeting on nuclear physics; Bormio, 
Italy : Jan 1986). 

The properties of the heaviest isotopes are discussed using 
recent results on a-energies, halflives, and branchings between the 
different decay modes. From the data on a- and spontaneous fission 
halflives and absolute masses, fission barriers and barrier widths are 
deduced. Shell corrections of the heaviest nuclei are obtained and 
compared to recent calculations. The concept of superheavy ele- 
ments is examined, and it is shown that the heaviest isotopes known 
must be classified ‘superheavy’. The production cross sections are 
summarized and within the extra-push model the reduced fusion 
probabilities in the entrance channel are discussed. It is shown that 
besides nuclear structure effects in the collision partners are of im- 
portance. It is concluded that targets around /sup 208/Pb give a 
double gain, on the one hand from the fact that fusion is relatively 
cold (1n- and 2n-channels), and on the other hand that the extra- 
push limitation is setting in later than the model predicts. The possi- 
bilities to make still heavier elements are restricted not by their 
groundstate instability but by the principal limitations of their pro- 
duction. 
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19563 (INIS-mf—10314) Production and detection of 
alpha-unstable actinide nuclei. Hartel, K. (Technische Univ. 
Muenchen, Garching (Germany, F. R.). Fakultaet fuer 
Physik). 29 Jul 1985" 87p. (in German). NTIS (US Sales 
Only), PC A05/MF A01. File Number DE87750514. 

For the detection of alpha emitters and proton radioactivity 
a gas detector system was developed which is generally suited for 
the detection of delayed particles. By this detector system two new 
protactinium isotopes /sup 219/Pa (E/sub a/=9.9 MeV, T/sub 1/ 
2/=53 ns) and /sup 220/Pa (E/sub a/=9.65 MeV, T/sub 1/2/ 
=780 ns) were found. Via the identification of known alpha emit- 
ters evaporation-residue cross sections were measured. The systems 
/sup 16/0+/sup 208/Pb and /sup 18/0+/sup 206/Pb were com- 
pared in their behaviour below the Coloumb barrier. An increased 
barrier penetrability for the system /sup 16/O+/sup 208/Pb as it is 
predicted by the coupled-channel model was not observed. The ex- 
citation function for particle evaporation of the two oxygen-in- 
duced fusion reactions as well as that of the reaction /sup 19/F+-/ 
sup 204/Pb were measured. Compared with a statistical model cal- 
culation of the program HIVAP it is shown that the neutron evap- 
oration of these systems occurs with a much lower cross section 
than predicted by the model. (orig./HSI). 


19564 (JINR—R-7-85-902) Experimental determination 
of time duration of the /sup 22/Ne+/sup 238/U nuclear fis- 
sion reaction. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Reactions). 1985. 8p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0Ol1. File Number 
DE87701165. 

Submitted to the journal Sov. J. Nucl. Phys. . 

The (100) UO/sub 2/ monocrystalline taget was irradiated 
by sup(22)Ne ions and fission fragments were detected in order to 
observe the shadow effect and to estimate the nuclear reaction du- 
ration. Axial <100> and <110> shadow minimum parameters 
were followed as a function of the ion dose. Minimum yield differ- 
ence has been measured for the axes pair type <110>, and long- 
living (r approximately equal to 2 x 10sup(-17) s) fission component 
has been extracted at 172 MeV ion energy. Achi value is measured 
at different ion energies and rotation angle of the crystallographic 
axes pair relatively to the beam. Minimum yields chi are compared 
for sup(22)C, sup(22)Ne+ sup(238)U reactions. These results give 
the possibility to estimate the type of reaction mechanism responsi- 
ble for long-living fission component. 25 refs.; 4 figs. 


19565 (NEANDC(E)—238/L) Coherent evaluation of anti 
v/sub p/ for *°U, 7*U, and 7°°Pu. Frehaut, J. (CEA 
Centre d'Etudes de Bruyeres-le-Chatel, 92 - Montrouge 
(France)). Mar 1986. 25p. (NDC(FR)—67/L). NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE87900516. 

The average number of prompt neutrons emitted per fission, 
anti v/sub p/, has been evaluated for the neutron induced fission of 
235U, 238, and **°Pu in the energy range from 10-5 eV to 30 
MeV. A particular attention has been paid to the thermal and reso- 
nance energy region for *°Pu where the fluctuations due to the 
(n,yf) reaction have been taken into account. 15 refs., 11 figs. 3 
tabs. 


19566 Linear momentum transfer and light particle emis- 
sion in the E/A = 25 MeV ®*Li+/sup 238/U reaction. 
Fatyga, M.; Karwowski, H.J.; Kwiatkowski, K.; Nowicki, 
L.; Viola, Vv. E.; Hicks, K. (Departments of Physics and 
Chemistry and Indiana University Cyclotron Facility, Indi- 
ana University, Bloomington, Indiana 47405). Physical 
‘am [Section] C: Nuclear Physics; 35: No. 2, 368-578(Feb 


Inclusive measurements of the linear momentum transfer dis- 
tribution and exclusive studies of light-charged particles as a func- 
tion of linear momentum transfer have been performed for the reac- 
tion of 150-MeV ®Li ions with /sup 238/U. Linear momentum 
transfer properties and an upper limit for the complete fusion cross 
section for this system were deduced from the folding angle be- 
tween binary fission events and found to be consistent with data for 
heavier complex projectiles. The exclusive light-charged-particle 
data demonstrate the existence of fission following the transfer of 
all possible subdivisions of the *Li projectile, as well as inelastic 
scattering. Absorptive breakup involving *He-?H cluster structure 
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is found to be the dominant reaction mechanism. In addition, sub- 
stantial yields of energetic protons associated with full linear mo- 
mentum transfer are observed in the backward hemisphere. Howev- 
er, the temperature inferred from these spectra is nearly three times 
as large as that for a fully equilibrated compound nucleus, suggest- 
ing a nonequilibrium source for these particles. 
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REFER ALSO TO CITATION(S) 19369, 19416, 19521, 19524, 19558, 19607, 
19611, 19649, 19649 


19567 (CONF-870405—5) Modifications of the high- 
energy transport code (HETC) and comparisons with experi- 
— results. Alsmiller, R.G. Jr.; Alsmiller, F.S.; Gabriel, 
T.A.; Hermann, O.W. (Oak Ridge National Lab., TN 
(USA)). 1987. Contract AC05-840R21400. 1lp. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE86015460. 

From Radiation protection and shielding conference; Knox- 
ville, TN, USA (22 Apr 1987). 

The High-Energy Transport Code HETC has been revised 
by incorporating a multi-chain fragmentation model to describe par- 
ticle production from high-energy hadron-nucleus collisions. The 
revised code is briefly described and its validity is tested by com- 
paring calculated results with experimental data from 29.4 GeV 
protons incident on an iron-air beam stop and with experimental 
data from 800 GeV protons incident on a large iron block. Some 
comparisons with calculated results obtained with other available 
transport codes; FLUKA82, CASIM, and MARS10 are also includ- 
ed. 18 refs., 3 figs. 


19568 (CONF-8609190—3) Relativistic mean-field theo- 
ries and nuclear properties. Reinhard, P.G.; Rufa, M.; Fink, 
J.; Maruhn, J.; Stoecker, H.; Greiner, W.; Lee, S.Y.; Umar, 
S.; Strayer, M.R.; Cusson, R.Y. (Oak Ridge National Lab., 
TN (USA); Erlangen-Nuernberg Univ., Erlangen (Germa- 
ny, F.R.). Inst. fuer Theoretische Physik; Frankfurt Univ. 
( y, F.R.). Inst. fuer Theoretische Physik; Duke 
Univ., Durham, NC ee 

840R21400. 14p. PC 
DE87005976. 

From 18. summer school on nuclear structure studies by 
means of nuclear reactions; Mikolajki, Poland (1 Sep 1986). 

The nucleus is described as consisting of relativistic nucleons 
and explicit mesonic degrees-of-freedom which are considered to be 
the relativistic generalization of the Skyrme force. The meson-pa- 
rameters can be adjusted such that the model gives an excellent de- 
scription of spherical nuclear ground states, first axially symmetric 
deformed calculations are presented. Dynamic calculations of rela- 
tivistic 1*O-1*O scattering are also done; they show pronounced ef- 
fects of the mesonic degrees-of-freedom. 24 refs., 3 figs., 3 tabs. 


1986. Contract AC05- 
A02. File Number 


19569 (DOE/ER/40264—1) Theoretical research in nu- 
clear collective motion: Annual report for 1986. Klein, A. 
(Pennsylvania Univ., Philadelphia (USA)). 1986. Contract 
FG02-86ER40264. 8p. NTIS, PC A02/MF A01; GPO Dep. 
File Number DE87005661. 

This report includes a list of publications, conferences and 
schools attended by scientific staff, and a list of proposed research 
for 1987. (DWL) 


19570 (GSI—86-35-Prepr.) Selfconsistent diabatic ap- 
proach to dissipative collective nuclear motion. Niita, K.; 
Wang, S.J.; Noerenberg, W. (Gesellschaft fuer Schwerion- 
enforschung m.b.H., Darmstadt (Germany, F.R.)). Sep 1986. 
29p. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE87750842. 

Within a selfconsistent description for the one- and two-body 
density matrices collective variables are introduced via scaling dia- 
batic states. Equations of collective motion coupled to a collision 
integral for the single-particle occupation probabilities are derived 
from the randomness of the two-body interaction matrix elements 
and from an additional time smoothing procedure. For a linear ap- 
proximation to the time-dependence of the single-particle energies 
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the collision term conserves energy all by itself, ic. the time- 
smoothed time derivative of the correlation energy vanishes. 


19571 (GSI—86-36-Prepr.) Dissipative diabatic 

of nucleus-nucleus collisions, Lukasiak, A.; Noerenberg, W. 
(Gesellschaft fuer caenadaans m.b.H., Darmstadt 
(Germany, F.R.)). Sep 1986. 26p. NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE87750843. 

First numerical studies of the time-dependence of central nu- 
cleus-nucleus collisions within the dissipative diabatic approach are 
presented. Effects from the non-Markovian behaviour of dissipa- 
tion, i.e. from the partially elastic response are illustrated and dis- 
cussed for /sup 40/Ca + /sup 40/Ca and /sup 90/Zr + /sup 90/ 
Zr at various incident energies. In particular, the probability for the 
emission of precompound giant quadrupole gammas in the fusion 
process of intermediate-mass nuclei is estimated. 


19572 (GSI—86-37-Prepr.) Puzzling positron peaks in 
heavy-ion collisions. Soff, G.; Schlueter, P.; Reinhardt, J.; 
Reus, T. de; Wietschorke, K.H.; Schaefer, A.; Graf, S.; 
Mueller, U.; Mueller, B.; Greiner, W. (Gesellschaft fuer 
Schwerionenforschung m.b.H., Darmstadt (Germany, 
F. “y )). Sep 1986. 37p. (CONF-8606216—2-Prepr.). NTIS 

Sales Only), PC A03/MF AOl. File Number 
OE87750836. 

From Symposium on relativistic many-body problems; Tri- 
este, Italy (30 Jun 1986). 

Characteristic features of positron creation in collisions of 
very heavy ions are depicted. First continuum solutions of the two- 
centre Dirac equation are presented. Calculated e/sup +/-produc- 
tion probabilities are compared with experimental data. The obser- 
vation of puzzling peak structures in positron spectra is illuminated. 
Their relationship with the spontaneous positron emission in over- 
critical fields and, especially, with the hypothesis of a “new particle 
creation” is investigated. The ability of 5-electrons and positrons to 
carry precise informations on the time-scale of nuclear reactions in 
deep-inelastic and intermediate-energy collisions is demonstrated. 
As an outlook we discuss positron production in crossed beams of 
bare uranium nuclei. 


19573 (INIS-mf—10285) Aspects of a collective single- 
particle model. Mutz, U. (Technische Univ. Muenchen, 
Garching (Germany, F.R.). Fakultaet fuer Physik). 25 Jul 
1985. 126p. (In German). NTIS (US Sales Only), PC A07/ 
MF AO1. File Number DE87750815. 

The successful application of time-reversal breaking wave 
functions in the framework of collective models based on a mean- 
field approach is for fermionic accesses known for a long while. In 
this thesis this concept is confirmed also for bosons. Especially in 
the study of some simple models the physical content of which is 
determined by the IBA model analytical model-solutions are found 
which are in a surprisingly well agreement with the exact IBA so- 
lutions and the experimental These solutions which de- 
scribe the ground-state band are thereby dependent on geometrical 
shape parameters and of a simpler structure than those of the IBA 
model. Thereby the cranking model serves as an essential support. 
In order to obtain a better understanding of the cranking model it is 
tried to go beyond the mean-field approach. Thereby also the 
neighbourhood of the stationary point is studied. The approach 
consecuted here is based on the necessity of a variation after the 
projection. This is forced by the application of as simple wave 
functions as possible in the solution of the nuclear many-body prob- 
lem by means of a symmetry breaking mean-field. Exactly perform- 
able is the projection however only in the case of the particle- 
number symmetry. The particle-number projection was applied to 
the study of the high spin excitations of /sup 168/Hf. The two-qua- 
siparticle band of this nucleus exhibits a rotational band with the 
moment of inertia of a rigid body. The speculation of a phase tran- 
sition of the nuclear system from superfluid to normally fluid result- 
ing from this is not confirmed in the theoretical study. The energy 
gap remains also in the two-quasiparticle band up to high angular 
momenta nearly undiminishedly. Especially it is shown that the 
energy-level scheme of a nucleus contains no information about 
phase transitions. (orig./HSI). 
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19574 (INIS-SU—327, pp 54-63) Deep inelastic scatter- 
vil, V.Ry Mentethashvli, 2K. (Tbilisekij Goecdeavers 
vili, V.R.; Menteshashvili, Z.R. (Thbilisskij Gosudarstvenn 
Univ., USSR). 1984. (in Russian). NTIS (US Sales Only), 
PC A15/MF AOl. File Number DE87780079. (CONF. 
8407160—Vol.2). 

From 7. seminar on problems of high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1984). 

Data on the EMC effect are analyzed for its explanation. 
Deep inelastic scattering of charged leptons on a nucleus is consid- 
ered in the supposition that configurations with six, nine, etc. 
quarks are formed in a nucleus alongside with nucleons (three- 
quark bags). Expressions for structural nucleus function F(A) (A- 
mass number of the nucleus) and functions of quark distribution in 
nuclei are obtained. The calculated ratios R=F(A)F(D) for /sup 
40/Ca, /sup 4/He, /sup 12/C, /sup 108/Ag, Pb, Fe, Al nuclei and 
A-dependences of R ratios at different values of the scaling variable 
x: F(Fe)/F(O), F(Fe)/F(He), F(Fe)/F(Al), F(A)/F(Pb) are given as 
diagrams. Qualitative agreement of the calculated and experimental 
data on cumulative pion production is observed. 


19575 (INIS-SU—387-Vol.1, pp 125-137) Multiquark 
interactions. Luk’yanov, V.K. 1984. NTIS (US Sales Only), 
PC A09/MF AOl. File Number DE87780081. (CONF- 
8306299—Vol.1). 

From JINR-CERN school of physics; Tabor, Czechoslova- 
kia (5 Jun 1983). 

To study multiquark interactions (MQI) the data of experi- 
ments confirming the presence of 3q, 6q, 12q states in interacting 
nuclear nucleons, in hadron- and lepton-nuclear processes at high 
energies and high momentum transfers are considered. Experimen- 
tal data on cumulative processes pointing to the existence of MQI 
are analyzed. Two-channel model of a nucleus (the model of inter- 
acting nucleons) in the theory of coupled channels is discussed. The 
behaviour of form factor of deuteron and NQI (6q) contributions to 
ed scattering as well as deep inelastic scattering on nuclei are stud- 
ied. The data known as EMC effect are discussed. It is pointed out 
that introduction of the notion MQI and consideration of a nucleus 
as a system of nucleons with a low MQI addition will help to ex- 
plain such processes as cumulative reactions, form factors of a deu- 
teron and light nuclei, deep inelastic scattering on nuclei. 


(JAERI-M—86-074) Monte Carlo algorithms for 
simulating particle emissions from lum states 
during nuclear spallation reactions. (Japan Atomic Energy 
Research Inst., Tokyo). May 1986. 25p. NTIS (US Sales 
Only), PC A02/MF A01. File Number DE87701067. 

Investigations have been made on the method how to incor- 
porate the process of particle emissions from the preequilibrium 
states into the simulation calculations of nuclear spallation reac- 
tions. The spallation reactions have been treated usually as the two 
step processes. The first step is the intra-nuclear cascade of nu- 
cleons initiated by a sufficiently energetic particle, such as a proton 
with the energy of hundreds to thousands MeV. The second step is 
the competing decay of the residual nucleus in highly excited states 
by fissions and/or particle evaporations from the compound state. 
The two step model is generalized to a three step model, in which 
the preequilibrium decay step is inserted in between the two steps 
mentioned above. The treatment of preequilibrium decay is based 
on the Griffin's exciton model. A proposal is made of the condi- 
tions for making transitions from Step 1 to Step 2 and Step 2 to 
Step 3 in simulation calculations of the entire process of spallation. 
The first condition is defined by the number of particles trapped in 
the nucleus during the intra-nuclear cascade and the second one by 
the number of excitons reaching the effectively equilibrium state. 
Monte Carlo algorithms have been formulated for simulating the 
spallation reaction on the basis of the three step model. 


19577 (JINR—E-2-85-592) Entropy of the system formed 
in heavy ion collision. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1985. 16p. 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE87701092. 

Submitted to the journal Sov. J. Nucl. Phys. . 

In frames of a cascade model the entropy evolution in a 
system producted in heavy ion collisions is investigated. Entropy 
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calculation is based on smoothing of the distribution function over 
the momentum space by the temperature field introduction. The re- 
sulting entropy per one nucleon is shown to be rather sensitive to 
phase space subdivision into cells at the stage of free scattering of 
reaction products. Compared to recent experimental results for spe- 
cific entropy values inferred from the composite particle yield of 
4mr measurements, it is found that cascade calculations do not 
favour some particular entropy model treatments and suggest small- 
er entropy values than following from consideration within equilib- 
rium statistics. 15 refs.; 7 figs. 


19578 (JINR—E-2-86-61) EMC-effect and structure of 
nuclei. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Theoretical Physics). 1986. 8p. NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE87701100. 

The results of new calculations of a single-nucleon contribu- 
tion to the nuclear structure functions with a correct account of the 
nuclear structure are presented. The calculations indicate that the 
account of binding of nucleons as well as their Fermi motion can 
explain the EMC-effect at x>=0.3. Applicability of the single-nu- 
cleon approximation and possible corrections to it is discussed. 
Among different types of contributions to EMC-effect at small x 
one should specify the reaction on exchanged mesons. In the region 
x>1 one can expect the contribution from the virtual multiquark 
configurations. 18 refs.; 4 figs. 


19579 (JINR—E-4-85-194) Influence of the superfluid 
pairing interaction on the collective states in the finite tem- 
perature random phase appoximation. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics). 
1985. 10p. NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE87701106. 

Submitted to the journal J. of Phys. G: Nucl. Phys.; Lett. 
Editor. 

A set of finite temperature RPA-equations is obtained within 
the framework of the quasiparticle-phonon nuclear model using the 
separable multipole interaction. The calculations have been per- 
formed for the isovector dipole and isoscalar quadrupole modes in 
sup(58)Ni. It is found that the centroids of the giant resonances un- 
dergo a bending in the critical temperature region where the col- 
lapse of the pairing gap takes place. 30 refs.; 3 figs.; 1 tab. 


19580 (JINR—E-4-85-523) Pion inelastic scattering, pion 
photoproduction and inelastic electron scattering on light 
nuclei. Ehramzhyan, R.A. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1985. 14p. 
(CONF-850318—5). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87701107. 

From 2. workshop on perspectives in nuclear physics at in- 
termediate energies; Trieste, Italy (25 Mar 1985). 

Partial transitions in pion photoproduction reaction on /sup 
6/Li, /sup 10/B, /sup 12/C nuclei are considered. Particular stress 
is paied to simultaneous analysis both of (y,7) ad (e,e’), (7,77’) reac- 
tions. Such analysis is concretely ixemplified with the use of both 
phenomenological and microscopic approaches. Microscopic analy- 
sis is shown to give correct representation of reaction mechanism 
(y,7), (e,e’) and (2,7’) at intermediate energies. Spin-isospin dipole 
resonances in Ip-shell nuclei are considered. It is shown that nucle- 
ar system excitation spectrum gross-structure is a result of reso- 
nance configuration splitting. 22 refs.; 10 figs. 


19581 (JINR—E-4-85-855) Equation of state of nuclear 
matter of nucleons and dibaryons. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of High Energy). 1985. 7p. 


NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE87701108. 


The nuclear matter is considered consisting of nucleons and 
dibaryons, i.e. elementary particles of double baryon charge. The 
equation of state of such matter at zero temperature is found. The 
ideal gas approximation is considered and then the role of interac- 
tion is discussed which is included by means of delta-like potential. 
The peculiarities and possible physical consequences of the equation 
of state are considered. 22 refs. 
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19582 (JINR—E-4-85-856) Hexadecapole states in de- 
formed nuclei. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1985. 12p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE87701109. 

Submitted to the journal Yad. Fiz. . 

The low-lying nonrotational hexadecapole states with 
Ksup(7r) =3sup(+) and 4sup(+) in the 158 <= A <= 188 region 
of rare earth nuclei are described within the quasiparticle-phonon 
model at fixed values of hexadecapole interaction constants. The 
description is in qualitative agreement with the available experimen- 
tal data. It is shown that the two-phonon components are small 
(<10%) in 4/sub 1//sup +/ and 4/sub 2//sup +/ states. It is 
found that hexadecapole forces considerably influence the proper- 
ties of Ksup(zr)=2sup(+) states. 32 refs.; 2 tabs. 


19583 (JINR—E-4-85-878) Confrontation between the 
quasiparticle-phonon nuclear model and the interacting boson 
for deformed nuclei. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Theoretical Physics). 1985. 18p. 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE87701110. 

The Ksup(77)=Osup(+), 2/sup +/ and 4/sup +/ states are 
considered in even-even deformed nuclei. It is shown that in the 
quasiparticle-phonon nuclear model (QPNM) and in the interacting 
boson model (IBM) a vibrational state has one dominating compo- 
nent. The states with Ksub(n)sup(77)=Osub(3)sup(+), 0/sub 4//sup 
+/, 0/sub 5//sup +/, 2/sub 2//sup +/, 2/sub 3//sup +/, 4/sub 
1//sup +/ and 4/sub 2//sup +/ have a dominating one-phonon 
component within the QPNM and two- or three-boson component 
within the IBM. The experimental data indicate the existance in 
these states of one-phonon and two-quasiparticle components. They 
are qualitatively described within the QPNM. These states cannot 
be described within the IBM taking into account only a small part 
of the space of two-quasiparticle states, just the one entering into B- 
and ‘y-vibrational states. 55 refs.; 1 tab. 


19584 (JINR—E-4-86-21) Investigation of the 0/sup +/ 
-> 0/sup -/ transitions in /sup 16/O(p,p’)/sup 16/O and / 
sup 16/(p,n)/sup 16/F reactions at 35 < 135 MeV. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Theo- 
retical Physics). 1986. 10p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87701111. 

The calculation of differential cross sections and analysing 
powers for the isoscalar and isovector 0/sup +/ -> 0/sup -/ tran- 
sitions in /sup 16/O(p, p’)/sup 16/O and /sup 16/O(p, n)/sup 16/F 
reactions has been analysed within the framework of the micro- 
scopic version impulse approximation of distorted wave theory. It 
is show that the theoretical description of the considered reactions 
at the transferred momenta q<=1.5 Fmsup(-1) has been better 
when the exact knock-on terms are included in the form factor and 
the correlated (np, nh) wave functions are used for construction of 
the transition density. The discrepancy with experimental data for 
large q and Esub(p)=35 MeV was kept. The uncertainty of optical 
potential choice which is defined only from the inelastic scattering 
data is demonstrated. The selectivity of 0/sup +/ -> O/sup -/ - 
transitions with nespect to effective NN-interactions allows one to 
analyse contribution of separate components of these forces. In this 
way the uncertainty due to adding the delta-functions to the odd 
components is noted. It is shown that using the density dependent 
effective NN-forces improved the description of both differential 
cross sections and of analysing powers. 22 refs.; 5 figs.; 3 tabs. 


19585 (JINR—E-4-86-30) Nuclear structure influence on 
the missing of M1 strength in (p,p’) reaction. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1986. 14p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87701112. 

Submitted to the journal Yad. Fiz. . 

The excitation cross-sections of the M1-resonance in sup(90- 
96)Zr in (p, p’)-reaction at Esub(p)=200 MeV are calculated within 
the microscopic antisymmetrized distorted wave approximation. 
The free tsub(NN)-interaction of an incident proton with a target 
nucleus consists of central and tensor parts. The microscopic transi- 
tion densities are calculated in the framework of the quasiparticle- 
phonon model. Different approximations are explored for the model 
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wave function of the Ml-resonance. It has been found that the 
quenching factor is sensitive to the structure of the M1-resonance 
wave function. When the wave function includes one- and two- 
phonon components, the average Q-factor is equal to 0.74. 30 refs. 


19586 (JINR—E-4-86-66) Influence of the deuteron po- 
larizability on radiative pd-capture at astrophysical low ener- 
gies. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Theoretical Physics). 1986. 10p. NTIS (US Sales Only), 
PC A02/MF A0O1. File Number DE87701114. 

Submitted to the Few-Body Systems. 

The role of deuteron polarizability i is discussed that arises in 
the Coulomb field of the proton in the process of radiative pd-cap- 
ture in the region of energies from 1 to 30 keV. It is shown that t 
energies E< =2 keV the cross sections of reaction p + d -> /sup 
3/He + y calculated with and without the deutern polarizability 
are very different. At astrophysical low energies the S-factor ap- 
pears to be a rapidly growing function of energy, which leads to 
sharp growth of the yield of /sup 3/He nuclei ("Helium catastro- 
phe”). According to the standard theory of the Sun this should in- 
crease the "Boron”-neutrino flux Rsub(v). The quantity Rsub(v) is 
estimated for temperatures corresponding to energies lower than 2 
keV. The calculated cross section (and S-factor) coincides with the 
experimental one in the low-energy region available for measure- 
ments. 9 refs. 


19587 (JINR—R-2-85-196) Electron elastic scattering 
and quark structure of /sup 3/He nucleus. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1985. 6p. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE87701125. 

Submitted to the journal Phys. Lett., B. 

It is shown that for the interpretation of the behaviour of the 
/sup 3/He nucleus form factor at transfer momenta q > 6 fmsup(- 
1) of importance are nine-quark admixtures and their interference 
with nucleon and six-quark channels. 26 refs.; 2 figs. 


19588 (JINR—R-2-85-838) Chiral bag with the strong 
pion field in the nuclear matter. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Neutron Physics). 1985. 

4p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE87701129. 

Without the assumption of the pion field weakness, the non- 
linear in the pion field equations describing the chiral bag-nucleon 
properties in the nuclear matter are obtained and investigated. In 
the spherical bag approach the pion field on the bag surface 7 
vector (R), the bag ratii R and the energy p of the quarks which 
are locked up inside the bag are calculated. The dependence of the 
a vector, R, p on the surrounding density and on the vacuum pres- 
sure B are studied. The bag energy E(R) dependence on R and the 
bag stability in the nuclear matter are investigated. The strengthen- 
ing of the chiral bag pion field caused by the pion mode softening 
in the nuclear matter causes the decrease of the bag size with the 
rho increase and for a sufficiently large nuclear matter density 
trho>=rhosub(CB) leads to three-quark bag-nucleon instability, 
what means the nuclear matter transition into the other non-nu- 
cleon phase. The rhosub(CB) decreases with the vacuum pressure B 
increase. The bag radius R(phosub(0)) at the ordinary nuclear den- 
sity rho/sub 0/ is approximately 3-5% smaller than one in the 
vacuum R(O). For the vacuum pressure B approximately 200-300 
MeV/F/sup 3/ critical density rhosub(CB) by which the existence 
of the three-quark bag-nucleon becomes impossible, turns out to be 
close to ordinary nuclear density rhosub(CB) = rhosub(0) = 
0.17F/sup -3/. 10 refs.; 4 figs. 


19589 (JINR—R-2-85-928) Effect of meson exchange 
currents and of deuteron quark structure in elastic eD scatter- 
ing. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Theoretical Physics). 1985. 14p. (In Russian). NTIS (US 
Sales Only), PC A02/MF A011. File Number DE87701136. 

Submitted to the journal Sov. J. Nucl. Phys. . 

The form factor of elastic eD-scattering is studied with 
taking account of the meson exchange currents and quark structure 
of the deuteron. It is shown that if the strong mNN- and rho7y- 
vertices are chosen by the rules of quantum chromodynamics, the 
contribution of meson exchange currents is highly suppressed at 
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large momenta transferred and cannot explain experimental data. It 
is also concluded that retardation diagrams are to be taken into 
consideration. Insertion of six-quark admixtures, with probability 
7%, into the deuteron wave function results in satisfactory agree- 
ment with experimental data. The behaviour of the deuteron polar- 
ization tensor is essentially determined by quark effects. 42 refs.; 8 
figs. 


19590 (JINR—R-4-85-759) Magnetic dipole 1-forbidden 
transitions in odd nuclei. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Nuclear Problems). 1985. 13p. (In 
Russian). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE87701151. 

Within the framework of the theory of finite Fermi-systems 
a method for calculating probabilities of 1-forbidden M1-transitions 
is developed. It permits to find solution of equations for effective 
field in coordinate representation for nuclei where pairing is essen- 
tial. The method for calculating the probabilities of E2-transition is 
presented. Different types of quasiparticle interaction in particle- 
hole channel are compared. 32 refs.; 1 tab. 


19591 (JINR—R-4-85-785) Volume and surface monopole 
vibrations of nucleon density in atomic nuclei. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1985. 20p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO01. File Number DE87701152. 

A variation method for investigating collective ground and 
excited state properties of nuclei is suggested. A trial wave-function 
whose collective coordinates are quite naturally connected with the 
basic characteristics of nuclear density distribution is constructed 
by means of the Local Scale Transformation Method. Monopole vi- 
brations of /sup 4/He, /sup 16/O, /sup 40/Ca are revealed by two 
collective variables: half radius R and surface diffuseness T of the 
Fermi-type density distribution. The coupling of volume and sur- 
face vibrations in the nuclear breathing mode is realized by vari- 
ational parameter which characterizes the collective nuclear 
motion. 28 refs.; 8 figs.; 5 tabs. 


19592 (JINR—R-4-85-950) Calculation of the 
arsup(+)sup(7)Li -> pesup(+)esup(-)sup(6)Li. Avakov, G.V.; 
Blokhintsev, L.D.; Blokhintseva, T.D. (Joint Inst. for Nu- 
clear Research, Dubna (USSR). Lab. of Nuclear Problems). 
1985. 7p. (In Russian). NTIS (US Sales Only), PC A02/MF 
AO01. File Number DE87701153. 

Submitted to the journal Yad. Fiz. . 

The 7/sup +7/Li -> p e/sup +/e/sup -6/Li reaction have 
been considered in the framework of the nucleon cluster model and 
of the shell model. The cross section of this reaction have been cal- 
culated at the pion kinetic energy 380 MeV. The comparison with 
the available experimental data has been carried out. 10 refs. 


19593 (JINR—R-4-86-36) Account of recoil term in the 
Hamiltonian of odd-deformed nuclei. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics). 
1986. 19p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87701155. 

Submitted to the journal Bulg. J. Phys. . 

The role of recoil term is investigated in the Hamiltonian of 
odd-deformed nuclei when the average field is formed. Energies 
and structure of excited states are calculated taking into account 
quasiparticle-phonon degrees of freedom at equilibrium values of 
quadrpole deformation parameter. Such an approach (as shown on 
the odd-neutron /sup 165/Er nucleus) leads to a considerably better 
agreement with experiment for rotational state energies and re- 
duced probabilities of E1-transitions particular in the cases when its 
connected with the 1/2/sup +/[660] and 1/2/sup +/[400], 3/2/sup 
+/[651] and 3/2/sup +/[402] states. This is due to a more total 
account of AN=2-mixing of orbitals with N=4 and 6. The ob- 
tained AN=2 mixing is the result of using quasiparticle-phonon 
wave functions of states with Ksup(7)=1/2sup(+) and 3/2/sup 
+/ calculated at equilibrium values of quadrupole deformation pa- 
rameter after considering the recoil interaction in the Hamiltonian 
of odd-deformed nucleus. 31 refs. 





65 PHYSICS Ii 
6530 Nuclear Theory 


19594 (JINR—R-4-86-81) Isotopic effects in damping of 
highly-excited single-particle modes. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics). 
1986. 18p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87701156. 

The strength functions of the single-neutron quasibound sub- 
shells in isotopes sup(117,121)Sn and single-proton subshells in 
sup(117,121)Sb are calculated within the quasiparticle-phonon 
model (QPM). It is shown that observed experimentally larger frag- 
mentation of the proton states than the neutron ones are due to the 
strong difference of the coupling stregths of the odd proton and 
neutron with the photon excitations of the even-even core. The ex- 
perimental data on the one-nucleon spectroscopic factors of the 
low-lying states in tin and antimony isotopes confirm the assump- 
tions. A systematical way the experimental data on the highly-excit- 
ed subshells are compared with the numerous QPM-calculation re- 
sults and make a conclusion that the phenomenological Saxon- 
Woods potential reproduces the excitation energies of the subshells 
within the accuracy of 1 MeV. 32 refs.; 3 figs.; 6 tabs. 


19595 (JINR—R-15-85-862, pp 11-21) Search for T-in- 
variance breaking in the beta decay. Egorov, V.G. 1985. (In 
Russian). NTIS (US Sales Only), PC A03/MF AOl1. File 
Number DE87780083. (CONF-8504290—). 

From 2. conference of young scientists of the JINR in the 
region of experimental physics; Dubna, USSR (1 Apr 1985). 

Theoretical prerequisites and results of experiments on the 
search of T-invariance breaking (combined CP-invariance) in differ- 
ent processes are analyzed. Experiment on the search of T-invar- 
iance breaking in beta decay of atomic nuclei, based on the meas- 
urement of coefficient of ternary spin-beta-neutrino correlation 
using a tunable laser has been suggested. 


19596 (JINR—R-15-85-862, pp 27-30) Beta-neutrino an- 
gular correlations. Egorov, V.G.; Solnyshkin, A.A. 1985. (In 
Russian). NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE87780083. (CONF-8504290—). 

From 2. conference of young scientists of the JINR in the 
region of experimental physics; Dubna, USSR (1 Apr 1985). 

xperiments on the measurement of beta-neutrino angular 

correlations during beta decay, so as to determine impurities of S- 
and T-interactions, are analyzed. Experiment on the measurement 
of the above-mentioned correlations, using the measurement of 
recoil nuclei velocity by the methods of resonance laser spectrosco- 
py, is suggested. 


19597 (KIYI—83-5, pp 11-14) Description of antimony 
and tin nuclear isomeric states. Levon, A.I.; Fedotkin, S.N. 
1985. (In Russian). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87780092. 

In Problems of low energy nuclear physi 

The isomeric states of sup(115, 11S. jo 113/Sn nuclei 
with high spins are studied. For description the quasipartially- 
phonon model is used. When describing magnetic moments of 1/2/ 
sup -/ states of those nuclei the spin skeleton polarization is also 
taken into account. The experimental data on g-factos, spectrosco- 
pic factors obtained in the (/sup 3/He, d) reaction and B(EB3, 11/2 - 
> 5/2)-transitions for antimony and tin nuclei permit to assume 
that in the 11/sup -/ wave function of 11/2 states of these nuclei 
states in addition at unipartial component collective part connected 
with quadrupole and octupole oscillations of the Sn nucleus even- 
even skeleton should be present. For describing 11/sup -//2 states 
multipolarity phonons X=2, 3 have been used. The expression for 
G-factor taking into account collective effects and spin skeleton po- 
larization is derived. The comparison of experimental and calculat- 
ed in quasiparticle-phonon model of values of gyromagnetic g- 


factor and given-values of B(E3, 11/2 -> 5/2) transitions is tabulat- 
ed. 5 refs.; 3 tabs. 


19598 (KTYI—83-5, pp 3-7) Statistical theory of nuclear 
cross section fluctuations with account S-matrix unitarity. 
Kun, S.Yu. 1985. (In Russian). NTIS (US Sales Only), PC 
A02/MF AO1. File Number DE87780092. 

In Problems of low energy nuclear physics. 

Statistical properties of the S-matrix fluctuating part delta 
S=S-<S>sub(T) in the T/D>>1, N>>1 Ericoson fluctuations 
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mode are investigated. A unitary representation is used for the in- 
vestigation of statistical properties of the S-matrix. The problem on 
correlation of fluctuating elements of the S-matrix is discussed. The 
S-matrix unitary representation allows one to strictly substantiates 
the assumptions of the Ericson fluctuations theory: a) the real and 
imaginary parts of the deltaS-matrix have identical dispersions, do 
not correlate and are distributed according to the normal law; 2) 
various deltaS-matrix elements do not correlate. 4 refs. 


19599 (KIYI—85-7) Statistical analysis of durations and 
cross sections of nuclear reactions and the spectroscopy of 
compound nuclei within the range of unresolved resonances. 
(AN Ukrainskoj SSR, Kiev. Inst. Yadernykh Issledovanij). 
1985. 80p. (In Russian). NTIS (US Sales Only), PC A05/ 
MF AO1. File Number DE87701216. 

Based on the presenting the Simonius for S-matrix the statis- 
tic analysis of cross sections and duration of nuclear reactions is de- 
veloped. By means of the data on lifetimes of compound nuclei, 
formed in proton-nucleus reactions on intermediate mass nuclei 
within the energy region of 5-12 MeV and in processes of neutron 
fission of /sup 235/,/sup 233/U by energy of 0.2-3.6 MeV, the den- 
sities of overlapping compound-resonances have been determined. 
The possibilities have been investigated and basic diagram of statis- 
tic analysis of nucleon-nuclear interaction has been given not in- 
cluding the imaginary part of optical potential. 62 refs.; 8 tabs. 


19600 (RRK—85-31) Nuclear rotation, Nambu-Goldstone 
mode and Higgs mechanism. (Hiroshima Univ., Takehara 
(Japan). Research Inst. for Theoretical Physics). Oct 1985. 
33p. NTIS (US Sales Only), PC A03/MF AOl. File 
Number DE87701233. 

Starting from the observation that the Bohr Lagrangian of 
nuclear quadrupole oscillation is formally equivalent to the (d = 1) 
field theory in which the rotation invariance of the Bohr model can 
be viewed as invariance of the internal O(3)-symmetry, we general- 
ize the Bohr Lagrangian by requiring that the Lagrangian be 
"form-invariant” under a general time-dependent rotation. This re- 
quirement just corresponds to the generalization of “global” gauge 
invariance to “local” gauge-invariance. The generalized Lagrangian 
is obtained by constructing the covariant derivative. Through this 
covariant derivative, the gauge field is naturally introduced, which 
is identified with the angular velocity. We treat a class of manifest- 
ly rotation-invariant potentials which lead to the spontaneous 
break-down of the rotation-symmetry. We then apply the unitary 
gauge condition to our system. It is shown that the massless 
Nambu-Goldstone modes arising from the spontaneously broken ro- 
tation-symmetry are absorbed into the gauge field to give rise to 
the “massive” rotation - i.e., the rotation motion with a finite 
moment of inertia. This typifies the Higgs mechanism. The results 
are discussed in the context of nuclear collective model and that of 
the field theory. 


19601 Triaxiality and reflection asymmetry in the mass 
region near A = 220, Chasman, R.R.; Ahmad, I. (Argonne 
National Lab., IL). Physics Letters [Section] B; 182: No. 3/4, 
261-264(25 Dec 1986). 

Theoretical calculations and experimental results are present- 
ed that suggest strong y correlations and/or yy deformations in sev- 
eral nuclides near A=220. 


19602 Effect of nuclear binding and Fermi motion on the 
ratio R/sub A/=o/sub L//o/sub T/ in deep-inelastic elec- 
tron scattering. Smith, R.D. (Lawrence Livermore National 
Lab., CA). Physics Letters [Section] B; 182: No. 3/4, 283- 
288(25 Dec 1986). Contract W-7405-ENG-48. 

The effect of nuclear binding and Fermi motion on the ratio 
R/sub A/=a/sub L//o/sub T/ is estimated using a convolution 
model appropriate at finite Q? values and x> or approx.0.2. The 
difference in R/sub A/ compared to the free nucleon ratio R/sub 
N/ is predicted to be negligible within experimental error bars. The 
Q? dependence of the EMC effect is also investigated. 
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19603 Electromagnetic and weak constraints on the 
ground state wave functions of ‘°C and ‘*N. Singham, M.K. 
os Univ., Philadelphia, PA; Los Alamos National 

, NM). Nuclear Physics [Section] A; 460: No. 4, 597- 
60632 Dec 1986). 

The nuclear wave functions of the A=13 ground state iso- 
doublet system are analysed by constraining them (within the Ip 
shell) to fit the best available electromagnetic and weak data. It is 
found that the wave functions are dominated by only two basis 
states of the possible five, with a greater degree of configuration 
mixing than that predicted by Cohen-Kurath. The use of these phe- 
nomenological wave functions to study “C(y,a~)**N/sub g.s./ at 
low energies gives better agreement with data than using Cohen- 
Kurath wave functions but a factor of three enhancement still per- 
sists. 


19604 Relativistic Hartree calculations for axially de- 
formed nuclei. Lee, S.; Fink, J.; Balantekin, A.B.; Strayer, 
M.R.; Umar, A.S.; Reinhard, Ph; Maruhn, J.A.; Greiner, 
a.W. "(Wright Nuclear Structure Laboratory and Depart- 
ment of Physics, Yale University, New Haven, Connecticut 
1986) Physical Review Letters; 57: No. 23, 2916-2919(8 Dec 

Deformed light nuclei are calculated within a relativistic 
mean-field theory with use of an axially symmetric space lattice. 
The axial results are in good agreement with the results of previous 
calculations for spherical nuclei. For deformed nuclei, parameters 
fitted to describe spherical nuclei fail to reproduce energies and de- 
formations. 


19605 Dinotor model for anomalous nuclei. Castillejo, L.; 
Goldhaber, A.S.; Jackson, A.D.; Johnson, M.B. ~ 
ment of Physics and Astronomy, University College, 
Gower Street, London WC1E 6BT, England). Annals of 
Physics (New York); 1712: No. 2, 371-418(Dec 1986). 

The simplest version of the MIT bag model implies the exist- 
ence of metastable toroidal bags, with large radius proportional to 
the enclosed baryon number, and small radius comparable to that of 
an ordinary nucleon (we refer to those toroidal bags as dinotors). 
Considerations of various possible instabilities, and of the effects of 
quark interactions through intermediate gluons, suggest that the 
metastability is still valid when the model is treated more realisti- 
cally. These results might provide an explanation for reports of 
anomalously large interaction cross sections of secondary fragments 
(anomalons”) observed in visual track detectors. However, it ap- 
pears that the most likely characteristics of toroidal bags would not 
be compatible with those of anomalons, and would not be as easy 
to detect in emulsions. copyright 1986 Academic Press, Inc. 


19606 FREESCO: Statistical event generator for nuclear 
collisions. Fai, G.; Randrup, J. (Kent State Univ., OH, 
USA. Dept. of Physics; Lawrence Berkeley Lab., CA, 
USA. Nuclear Science Div.). Computer Physics Communica- 
tions; 42: No. 3, 385-397(Nov 1986). Contract FG02- 
86ER40251; :AC03-76SF00098. 

CDC-6600, -7600; VAX-750, -780, -8600; CRAY-1; Fortran 
Ti. 

In nucleus-nucleus collisions above a few tens of MeV/N, a 
large number of multifragment channels are open and modern de- 
tector systems can detect nearly all the charged fragments pro- 
duced. Therefore, large samples of complete events must be calcu- 
lated. A well-defined, least biased reference model results from as- 
suming that the disassembly occurs statistically. 
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REFER ALSO TO CITATION(S) 18927, 19353, 19354, 19629 


19607 (CONF-870405—8) Low-energy particle produc- 
tion and residual nuclei production from high-energy hadron- 
nucleus collisions. Alsmiller, F.S.; Alsmiller, R.G. Jr.; Her- 
mann, O.W. (Oak Ridge National Lab., TN (USA)). 1987. 
Contract AC05-840R21400. 10p. NTIS, PC A02/MF AOl; 
GPO Dep. File Number DE86015922. 

From Radiation protection and shielding conference; Knox- 
ville, TN, USA (22 Apr 1987). 
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The high-energy hadron-nucleus collision model, EVENTQ, 
has been modified to include a calculation of the excitation and ki- 
netic energy of the residual compound nucleus. The specific pur- 
pose of the modification is to make it possible to use the model in 
the high-energy radiation transport code, HETC, which, in con- 
junction with MORSE, is used to transport the low energy parti- 
cles. It is assumed that the nucleons in the nucleus move in a one- 
dimensional potential well and have the momentum distribution of 
a degenerate Fermi gas. The low energy particles produced by the 
deexcitation of the residual compound nucleus, and the final residu- 
al nucleus, are determined from an evaporation model. Compari- 
sons Of multiplicities and residual nuclei distributions with experi- 
mental data are given. The “grey” particles, i.e., charged particles 
with 0.25 < B < 0.7, are in good agreement with experimental 
data but the residual nuclei distributions are not. 12 refs., 3 figs. 


19608 (JAERI-M—86-055) Calculations of neutron pene- 
tration through graphite medium with Monte Carlo code 
MCNP. (Japan Atomic Energy Research Inst., Tokyo). Mar 
1986. 41p. (In Japanese). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE87701055. 

Experiments for fast neutron penetration through graphite 
are analysed with the continuous energy Monte Carlo code MCNP. 
Reaction rates and energy spectra obtained with the MCNP are 
compared with measured values and calculated ones with 
McBEND code. And validity of penetration calculation with the 
MCNP is comfirmed. In addition, it is revealed that the MCNP 
code using Weight-Window method is well applicable to calcula- 
tions of neutron penetration through graphite up to 70 cm in depth. 


19609 (JINR—D-17-84-850, pp 443-449) Bion-mode con- 
tribution in the dynamical structure factors of the neutron 
scattering on CsNiFsub(3). Lisy, V.; Makhan’kov, V.G.; Fe- 
dyanin, V.K. 1985. (In Russian). NTIS (US Sales Only), PC 
A20/MF AOl. File Number DE87780082. (CONF- 
8408213—Vol.1). 

From 3. international symposium on selected topics in statis- 
tical mechanics; Dubna, USSR (22 Aug 1984). 

The bion-mode contribution in the dynamical structure fac- 
tors (DSF) of neutron scattering on CsNiF/sub 3/ is considered. It 
is shown that bion accounting in the framework of the phenome- 
nology of ideal gas though it permits to predict the appearance of 
satellites in DSF scattering on CsNiF/sub 3/ quantitative agree- 
ment with the experiment for line form does not provide. 


19610 (JINR—E-3-85-935) Neutron mean square charge 
radius and its electrical polarizability on the basis of data on 
interaction of neutrons with bismuth. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Neutron Physics). 1985. 
6p. NTIS (US Sales Only), PC A02/MF A01. File Number 
DE87701105. 

Submitted to the journal Yad. Fiz. . 

The dependence of total neutron cross section of bismuth on 
neutron energy in the range from 1 to 90 eV has been measured. 
The obtained data were processed together with the reported in lit- 
erature analogous data. The root mean square charge radius of the 
neutron was obtained to be <rsub(in)sup(2)>sub (N)sup(1/2)=(- 
0.11 + 0.02) Fm. It is compared with that calculated within the 
cloudy quark model. The electrical polarizability of the neutron has 
also been estimated asub(n)<5 x 10/sup -3/ Fm/sup 3/. 12 refs. 


19611 (JINR—R-2-85-26) Mathematical simulation of 
nuclear-physical process induced by high-energy particles. 
(Joint Inst. for Nuclear Research, Dubna (USSR)). 1985. 

2p. (In Russian). NTIS (US Sales Only), PC A02/MF AOl. 
File Number DE87701124. 

Statistical Monte Carlo simulation of cascade showers gener- 
ated by high energy particles in extended gaseous and condensed 
media - in atmosphere, in radiation protection materials, in fission- 
able matters etc., is discussed. The parameters of nuclear interac- 
tions in which shower particles are produced, scattered and ab- 
sorbed, are also calculated using the Monte Carlo method on the 
basis of experimental data on elementary particle interactions. In 
the region of very high energies, where the data are insufficient, 
the information on elementary particle interactions could be calcu- 
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lated using Monte Carlo method applied to the “deep” processes of 
production, propagation and decay of quark-gluon strings. The nu- 
clear-physical processes which calculation is connected with the 
simulation of particle showers in media, are discussed. 21 refs. 


19612 (JINR—R-2-85-907) Inelastic screening influence 
on the probability of transmission ultrarelativistic positronia 

matter. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Nuclear Problems). 1985. 3p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE87701135. 

Submitted to the journal Yad. Fiz. . 

Numerical calculations of probability of transmission of rela- 
tivistic positronia through the matter with the aim of clarifying of 
effects of inelastic screening have been performed. Calculations 
have been performed in the frameworks of eikonal approach. It is 
shown that the account of inelastic screening leads to considerable 
(several times) deviation of the corresponding probability from the 
simple exponential low which corresponds to the account of only 
elastic screenings. Numerical results presented can be used in plan- 
ning experiments with relativistic positronia. 7 refs.; 1 tab. 


19613 (JINR—R-3-85-843) Activation experiments with 
ultracold neutrons. Measurement of neutron absorption coeffi- 
cient at subbarrier reflection from copper surface. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Neutron 
Physics). 1985. 1lp. (In Russian). NTIS (US Sales Only), 
PC A02/MF A0O1. File Number DE87701149. 

The activation experiments with ultracold neutrons (UCN) 
are described. The UCN flux density was measured by means of ac- 
tivation of foils from manganese-nickel alloy. The activity was 
measured in a low-background installation with 478-proportional 
counter. The sensitivity of the method is approximately 10sup(-2) 
n/cm/sup 2/ x s. The method of “black” detector has been devel- 
oped for absolute measurement of the UCN flux densities. The co- 
efficient of absorption of UCN at subbarrier reflection from copper 
surface has been measured by activation method. The discrepancy 
with theory of reflection from the jump of complex potential is 
<30 percent and is explained by roughness of the surface without 
additional hypotheses. 28 refs. 


19614 (JINR—R-3-86-70) Polarization analysis with slow 
neutrons. (Joint Inst. for Nuclear Research, Dubna (USSR). 
Lab. of Neutron Physics). 1986. 20p. (In Russian). NTIS 
(US Sales Only), PC A02/MF AOl. File Number 
DE87701150. 

The paper is the critical review of the present day status of 
polarization analysis with neutrons in the energy range from several 
tens neV (ultracold neutrons: UCN) to parts of eV (epithermal neu- 
trons). A common description is given within the formalism of 2x2 
Pauli matrices for the known schemes of polarization analysis, 
where the coherent effects may be neglected. The components of 
the schemes (so-called beam transformers-polarizer, spin-flipper and 
polarization analyser) are fully characterized with the four integral 
parameters. They are the beam yransformation coefficient, polariz- 
ing and analysing efficiencies and so-called S-factor describing the 
part of neutrons which conserved the direction of spin after inter- 
acting with the transformer. Experimental determination of the 
above parameters would have allowed one to restore 2x2 transfor- 
mation matrix and thus to obtain information on the mechanism of 
neutron interaction with the transformer. Such a method has been 
proposed only for UCN up to now. It is based on the possibility of 
UCN storage and their pumping fromone storage volume into an- 
other. This allows one to use the transformer as s polarizer and an- 


alyser altogether. The method waits for its experimental test. 36 
refs. 


19615 Temperature dependence of planar channeling radi- 
ation. Park, H.; Kephart, J.O.; Klein, R.K.; Pantell, R.H.; 
Hynes, M.V.; Berman, B.L.; Dahling, B.A.; Datz, S.; Swent, 
R.L.; Alguard, M.J.; and others. (Department of Electrical 
Engineering, Stanford University, Stanford, California 
94305). Physical Review [Section] B: Condensed Matter; 35: 
No. 1, 13-17(1 Jan 1987). 

Peak energies and linewidths of 54-MeV electron planar 
channeling radiation from a silicon crystal have been measured as a 
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function of temperature. Our measured peak energies are compared 
with our theoretical calculations to obtain a Debye temperature for 
silicon of 495 +- 10 K. This value is appreciably lower than the 
value of 543 K obtained from an x-ray diffraction measurement, but 
is in excellent agreement with the value of 500 K obtained recently 
from a measurement of axial channeling radiation. 


19616 Critical behavior of the two-dimensional first pas- 
sage time. Chayes, J.T.; Chayes, L.; Durrett, R. (Laboratory 
of Atomic and Solid State Physics, Cornell University, 
Ithaca, New York 14853). Journal of Statistical Physics; 45: 
No. 3, 933-952(Dec 1986). 

We study the two-dimensional first passage problem in 
which bonds have zero and unit passage times with probability p 
and 1-p, respectively. We provide that as the zero-time bonds ap- 
proach the percolation threshold p/sub c/, the first passage time ex- 
hibits the same critical behavior as the correlation function of the 
underlying percolation problem. In particular, if the correlation 
length obeys &(p)—chemical bondp-p/sub c/chemical bond/sup -// 
sup v/, then the first passage time constant satisfies u(p)—chemical 
bondp-p/sub c/chemical bond/sup v/. At p/sub c/, where it has 
been asserted that the first passage time from 0 to x scales as chemi- 
cal bondxchemical bond to a power psi with 0<psi<1, we show 
that the passage times grow like log chemical bondxchemical bond, 
i.e., the fluid spreads exponentially rapidly. 


19617 Elementary derivation of nonlinear transport equa- 
tions from statistical mechanics. Ramshaw, J.D. (Theoretical 
Division, University of California, Los Alamos National 
Laboratory, Los Alamos, New Mexico 87545). Journal of 
Statistical Physics; 45: No. 3, 983-1000(Dec 1986). 

Exact closed nonlinear transport equations for a set of mac- 
roscopic variables a are derived from classical statistical mechanics. 
The deriviation involves only simple manipulations of the Liouville 
equation, and makes no use of projection operators or graphical ex- 
pansions. It is based on the Chapman-Enskog idea of separating the 
distribution function into a constrained equilibrium part, obtained 
from information theory, and a small remainder. The resulting 
exact transport equations involve time convolutions over the past 
history of both a(t) and a-dot(t). However, if the variables a pro- 
vide a complete macroscopic description, the equations may be sim- 
plified. This is accomplished by a systematic expansion procedure 
of Chapman—Enskog type, in which the small parameter is the nat- 
ural parameter of slowness relevant to the problem. 


19618 A program to calculate the propagation of high- 
energy heavy ion particles through bulk matter. Schimmer!- 
ing, W.; Rapkin, M.; Wong, M. (Univ. of California, Law- 
rence Berkeley Lab., Berkeley, CA 94720). pp 46 of Ab- 
stracts of papers for the thirty-second annual meeting of the 
Radiation Research Society. Philadelphia, PA; Radiation 
Research Society (1984). (CONF-8403123—). 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

The authors have developed a general purpose computer 
program, called PROPAGATE, that provides easily available cal- 
culations of the energy loss, range, and other related properties of a 
high-energy heavy ion beam at any one of a set of up to 100 beam 
line elements. A beam line element (e.g., any beam modification, 
detection or control device) is characterized by its thickness, areal 
density, aperture, and function. Editing facilities allow insertion, de- 
letion and modification of beam line elements. The loss of multiply 
scattered particles to any finite-aperture detector is calculated and 
the position of the Bragg peak, as given by particles stopping in the 
second of the two ionization chambers used for Bragg curve meas- 
urements, is estimated. Calculations performed for a beam transport 
line to the Bio-Medical area of the LBL BEVALAC are presented, 
including the effects of a water column absorber located in the 
beam. Specifically, time-of-flight and energy-loss spectra, as meas- 
ured by a particle identification spectrometer, are compared with 
detailed propagation calculations carried out for extracted high- 
energy argon and neon beams. 
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19619 Measurement of the fragmentation of high-energy 
heavy ion beams used in biology and medicine. Wong, M.; 
Schimmerling, W.; Rapkin, M.; Howard, J.; Kaplan, S.N.; 
Spieler, H.; Jarrett, B.; Walton, J. (Univ. of California, 
Lawrence Berkeley Lab., Berkeley, CA 94720). pp 46 of 
Abstracts of papers for the thirty-second annual meeting of 
the Radiation Research Society. Philadelphia, PA; Radi- 
ation Research Society (1984). (CONF-8403123—). 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

The radiation field of relativistic heavy ions is significantly 
altered by the beam-flattening and range modifying devices used 
for radiation therapy and radiobiological research. The radiation 
field at the exit of these consists of the residual primary particles as 
well as significant fluences of lighter particles produced by the nu- 
clear interactions in the matter traversed. The authors have meas- 
ured nuclear fragments produced by high energy argon and neon 
beam traversing a variable water column absorber, using a portable 
particle identification spectrometer made up of an array of solid 
state detectors located along the beam axis. Time-of-flight and 
energy-loss measurements are simultaneously made to characterized 
the produced fragments. Subtracted spectra, corrected for multiple 
scattering, are presented. The results of heavy-ion transport calcula- 
tions carried out using a perturbative solution of the Boltzmann 
equation and incorporating particle energy-loss, nuclear attenuation 
and fragment production, are compared in detail with these meas- 
ured spectra. 


6550 Medical Physics 


REFER ALSO TO CITATION(S) 18750, 18926, 19022, 19166 


(GSF-S—1054) Calculation of dose from external 
reference 


human phantoms and Monte 


G.; Zankl, M.; Drexler, G. (Gesellschaft fuer Strahlen- und 
Umweltforschung m.b.H. Muenchen, Neuherberg (Germa- 
ny, F.R.)). Dec 1984. 47p. NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE87750886. 

This report considers the contribution from scattered radi- 
ation to the dose to organs and tissues which lie outside the useful 
therapy beams. The results presented are the product of Monte 
Carlo studies used to determine the tissue doses due to internal scat- 
tering of the useful beams only. General cases are calculated in 
which central target volumes in the trunk are treated with 10 x 14 
cm/sup 2/ and 14 x 14 cm/sup 2/ fields from 200 kV, Co-60, 8 MV 
and 25 MV therapy equipment. Target volumes in the neck are 
considered to be treated with 5 x 5 cm/sup 2/ fields. Different 
treatment plans are calculated including rotational therapy. Also 
two specific cases are more fully analysed, namely for Ankylosing 
Spondylitis and central abdomen malignant disease in the region of 
the head of the pancreas. The calculated organ doses are presented 
in tables as a percentage of the target volume dose. 


19621 (INIS-mf—10291) Statements of the FS (Fachver- 
band Strahlenschutz) on radiation protection issues. Discus- 
sion paper. 2. Rev. Ed. . (Fachverband fuer’ Strahlenschutz 
e.V., Karlsruhe (Germany, F.R.)). Feb 1986. 56p. (In 
German). NTIS (US Sales Only), PC A04/MF AOI. File 
Number DE87750820. 

The booklet presents the statements of the FS’ referring to a 
large variety of problems and issues, which are listed under follow- 
ing headings: (1) General provisions (including definition of the 
term radioactive substance, exemptions, scope of application). (2) 
General principles (justification, optimisation, individual protection, 
dose limits, responsibility and competences). (3) Radiation protec- 
tion of occupationally exposed persons (areas, categories, personnel 
dosimetry, occasional monitoring of persons, contamination, meas- 
uring equipment, accidental exposition, emergencies). (4) Protection 
of the environment and the population (gaseous and liquid effluents, 
wastes, environs monitoring exposure in buildings, medical radi- 
ation exposure). 
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(JAERI-M—86-020) Development of aerial gamma 
2. The experimental investigation of 
background radiation. (Japan Atomic 
— Research Inst., Tokyo). Feb 1986. 102p. (In Japa 
ese). NTIS (US Sales Only), PC A06/MF AOl. File 
Seanitier DE87701027. 

In aerial gamma radiation survey for emergency response, 
the measurements of radiological distribution resulted from the nu- 
clear facility accident are made over its surroundings from an acci- 
dental site to locations further from it, and the measuring level of 
exposure rate may range from B.G. level to high exposure rate. 
Distribution of gamma radiation resulted from an accidental release 
can be evaluated in acculate by grasping the characteristics of natu- 
ral radiation field in detail. For evaluating quantitatively fluctua- 
tional cause of natural components, the general properties of back- 
ground radiations such as gamma rays from Radon daughters, 
cosmic-rays, self-irradiation of Nal(T1) scintillation detector as well 
as decrease tendency of terrestrial gamma rays were evaluated by 
the field experiments in 1981. Moreover, the comparisons of results 
from airborne and from charborne were made for exposure rate 
originated from terrestrial sources. These data were used for valida- 
tion study of the Monte Carlo transport calculation code YURI de- 
veloped in JAERI. Moreover, basic data useful for analysis of 
survey data obtained by aerial measurements were collected and 
discussed. 


19623 (KFTI—85-19) Analysis of annual mean and col- 
lective doses of occupational exposure of in KFTI 
AN USSR. (Tsentral’nyj Nauchno-Issledovatel’skij Inst. In- 
formatsii i Tekhniko-Ehkonomicheskikh Issledovanij 
Atomnoj Nauke i Tekhnike, Moscow Sa 1985. ~ 
Russian). NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE87701213. 

Analysis of KFTI personnel exposure by linear electron ac- 
celerators with 2000, 300 and 40 MeV, proton and plasma accelera- 
tors, as well as irradiation plants for studying physical properties of 
metals is carried out while the period from 1974 to 1983 years. On 
the basis of statistical methods it is determined that data on person- 
nel monitoring for the last 3 years is subjected to the standard law 
of distribution. It is shown that from 1974 to 1980 yrs a sharp fall 
of personnel exposure is observed in all places besides at plasma ac- 
celerators; in the following years the annual mean of irradiation be- 
comes constant. The contribution of different types of irradiation 
into the collective dose of personnel is shown. 1 ref. 


19624 (NIRS-M—S55, pp 43-55) Microdistribution of a- 
emitting nuclides. Ishigure, Nobuto. (National Inst. of Radi- 
ological Sciences, Chiba, Japan). 1985. (In Japanese). NTIS 
(US Sales Only), PC A11/MF AOl. File Number 
DE87780084. (CONF-8312144—). 

From 11. NIRS environmental seminar on radiation expo- 
sures and its control in the intake of radioactive materials; Chiba, 
Japan (8 Dec 1983). 

To assess tissue dose from a-emitting nuclides there are still 
some issues such as assumption of quality factor and hot spot effect. 
In the first part of this review, present status of researches on abo- 
vementioned issues, and in the second part, study on measurement 
of microdistribution of a-emitters in tissues with an a-ray track de- 
tector was presented. As for microscopic assessment, reviews were 
carried out on the papers on the damage of a cell through which a- 
particle passed, dose assessment near the a-particle path near the 
cell using an image processing technique, and bone marrow dose 
from Pu radiation with a specific energy distribution using a wall- 
less counter. These papers show the importance of microdistribu- 
tion of radiation sources in a cell. As for the measurement of micro- 
distribution of radiation sources such as Pu in a cell with a solid- 
state a-track detector, type CR-39, carried out by the authors, it 
was presented in this report the following items: outline of the de- 
tector, experimental data on a-energy spectra, dependency of 
volume etching rate on etching condition, etch pit diameter de- 
pendency on a-particle energy and characteristics of the etch pit. 
The examined microdistribution measurement method is very prom- 
ising, but it is required that further experimental work should be 
made to improve and establish the accurate and precise method of 
the micro distribution determination. (Takagi, S.). 
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19625 (NIRS-M—55, pp 183-193) Internal radioactivity 
monitoring. Akaishi, Jun. (Japan Atomic Energy Research 
Inst., Tokai, Ibaraki. Tokai Research Establishment). 1985. 
(In Japanese). NTIS (US Sales Only), PC All/MF AOl1. 
File Number DE87780084. (CONF-8312144—). 

From 11. NIRS environmental seminar on radiation expo- 
sures and its control in the intake of radioactive materials; Chiba, 
Japan (8 Dec 1983). 

Some problems obtained by radiation protection practices is 
presented. As for the regulations in Japan, there are some ambigu- 
ities in details among three laws of reactor control, radiation con- 
trol and ionizing radiation damage prevention, and decisions are 
sometimes required for health physicist in radiation facilities. ICRP 
recommendations are employed as a basis for practical radiation 
control and some interpretations are made on classification of radi- 
ation work condition, necessity of air monitoring of work area or 
personal monitoring, kinds of internal monitoring such as routine or 
special examination and its examinee, monitoring criteria such as in- 
vestigation level or derived investigation level in the case of routine 
or special monitoring, monitoring procedure and plan in general. It 
is further presented in this review on problems of research and de- 
velopment for internal radiation exposure control. These are devel- 
opment of measurement method of radiation or radionuclides such 
as tritium, dose assessment and its employable parameter acquisi- 
tion, and problems concerning to practical radiation protection 
management and procedures especially for internal exposure. Expe- 
riences in JAERI Tokai Laboratory are shown on this matter. It is 
clarified by the above-written understandings that research and de- 
velopment on items of internal exposure and its dose assessment 
should be extensively carried out. (Takagi, S.). 


19626 (NIRS-M—55, pp 205-214) Outline of ‘internal 
exposure guide’ issued by Japan Health Physics Society. 
Kaneko, Masato. (Tokyo Electric Power Co., Inc., Japan). 
1985. (In Japanese). NTIS (US Sales Only), PC A1ll1/MF 
AO1. File Number DE87780084. (CONF-8312144—). 

From 11. NIRS environmental seminar on radiation expo- 
sures and its control in the intake of radioactive materials; Chiba, 
Japan (8 Dec 1983). 

General introduction was made on "Guide for personal mon- 
itoring for internal exposure” reported by the subcommittee of the 
Japan Health Physics Society. This report referred ICRP recom- 
mendations, American and Japanese standards or guides for internal 
exposure. The report consists of two parts. The first part deals with 
basic consideration and standards for planning, practice and assess- 
ment of personal monitoring, and the second part, methods of esti- 
mation of intake amount and internal exposure dose assessment. In 
this review general considerations was carried out on the following 
items: condition of personal monitoring practice, kinds of personal 
monitoring such as routine and special monitorings, monitoring pro- 
cedures, interpretation items of monitored data such as screening or 
investigation level, ALI, stochastic and non-stochastic effects, limi- 
tation for radiation work, summation of external and internal doses. 
This review paper considers also the following items: exposure 
records, internal radioactivity determination, assessment method of 
intake amount or dose equivalent. It is concluded that this subcom- 
mitte report has main features of incorporation of ICRP’s new rec- 
ommendations, practical proposal of monitoring level, presentation 
of the state-of-the-art techniques, and principal consideration on the 
monitoring of special case. (Takagi, S.). 


19627 (NIRS-M—S55, pp 33-42) Estimation of effective 
dose equivalent applicable for baby and infant. Internal dose 
calculation system and its application. Hongo, Shozo; Yama- 
guchi, Hiroshi; Takeshita, Hiroshi. (National Inst. of Radio- 
logical Sciences, Chiba, Japan). 1985. (In Japanese). NTIS 
(US Sales Only), PC A11/MF AOl. File Number 
DE87780084. (CONF-8312144—). 

From 11. NIRS environmental seminar on radiation expo- 
sures and its control in the intake of radioactive materials; Chiba, 
Japan (8 Dec 1983). 

A method named IDES was developed to estimate absorp- 
tion dose with a microcomputer by some modification of param- 
eters of ICRP’s dose estimation model such as body weight, metab- 
olism, and loading factor. This calculation is based on the employ- 
ment of concept of specific absorbed fraction (SAF) presented in 
ICRP’s Publication 23 and specific effective energy (SEE) derived 
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from SAF. By summation of absorbed dose derived by SEE, 50-yr 
dose commitment can be estimated. This program system consists 
of program and data control, calculation and processing, and data 
file basically written by FORIRAN. This system contains programs 
of IDES-SAF, IDES-SEE, IDES-R1 and IDES-R2 (for calculation 
of conversion in an organ), and IDES-DOSE (for dose calculation). 
These programs can be linked, if necessary. Machine time was ten 
minutes or so in case of known SAF and SEE. Test calculation was 
carried out for /sup 60/Co and /sup 54/Mn with the assumption of 
parameter independency on age and body weight, and some fea- 
tures on this calculation results such as dependency on absorption 
fraction by gastro-intestinal tract, or body weight. The proposed 
method can be applicable for the dose calculation for a bady or 
infant because parameters snch as body weight or metabolism fac- 
tors can be modified. Some improvements, however, should be 
made in future. (Takagi, S.). 


19628 Moments of microdosimetric quantities for particu- 
late sources. Roesch, W.C. (Pacific Northwest Lab., Rich- 
land, WA 99352). pp 45 of Abstracts of papers for the 
thirty-second annual meeting of the Radiation Research So- 
ciety. Philadelphia, PA; Radiation Research Society (1984). 
(CONF-8403123—). Contract AC06-76RL01830. 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

A previous study showed that the mean square of the specif- 
ic energy, a microdosimetric quantity, was linear-quadratic in the 
absorbed dose. The theory of such moments was further extended 
by showing how some of them could be calculated for internally 
deposited sources. The latter work has now been extended to more 
cases of internally deposited radioactive particulates and to some 
cases of externally incident radiation. The mean specific energy for 
particulates contains the same terms as for external radiations plus 
another term that represents the effect of more than one particle 
emerging from the same particulate. This term can be linear, quad- 
ratic, or linear-quadratic in the dose depending on how the related 
experiment is done. Examples are presented and implications dis- 
cussed. 


19629 Microdosimetry and thermoluminescence. Li, K.; 
Kliauga, P.; Rossi, H.H. (College of Physicians and Sur- 
geons Columbia Univ., New York, NY 10032). pp 45 of Ab- 
stracts of papers for the thirty-second annual meeting of the 
Radiation Research Society. Philadelphia, PA; Radiation 
Research Society (1984). (CONF-8403123—). 

From 32. annual scientific meeting of Radiation Research 
Society; Orlando, FL, USA (1 Mar 1984). 

mechanism for production of light from a thermolu- 

minescent phosphor requires the combination of a trapped electron 
and a hole at a luminescent center. The kinetics is therefore that of 
a second-order process. Accordingly one may expect a similarity in 
the formulism for describing thermoluminescent emission (TL) and 
the theory of dual radiation action in radiobiology (TDRA). The 
TDRA was developed to provide a framework for describing the 
effects of ionizing radiation on biological systems. It requires the 
interaction of two primary units of radiation damage called “sub- 
lesions” to form a “lesion” which may then be expressed as a bio- 
logical effect. The physical parameters used in the TDRA come 
from microdosimetry, which deals with the deposition of energy by 
ionizing radiation in domains whose dimensions are of the order of 
micrometers. This paper explores the relationship between microdo- 
simetric concepts and a description of TL properties, such as TL 
dose-response curves and TL LET-dependence. This is then com- 
pared with similar quantities in biology to determine the possible 
relevance of TL as a biological model. 
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19630 (CONF-860789—2) Density functional theory and 
f electron systems. Norman, M.R. (Argonne National Lab., 
IL (USA)). Sep 1986. Contract W-31109-ENG-38. 8p. 
NTIS, PC A02/MF A0Ol1; 1; GPO Dep. File Number 
DE87004986. 
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From International workshop on condensed matter theories; 
Argonne, IL, USA (21 Jul 1986). 

Density functional theory within the local density approxi- 
mation has proven to be an extremely successful way to elucidate 
the electronic structure and ground state properties of a wide varie- 
ty of electronic systems. Because of the discovery of exotic behav- 
ior in f electron systems such as the mixed valent effect and heavy 
fermion phenomenon, the applicability of the above theory has 
been questioned. Recently, dramatic progress has been made in de- 
termining more exact density functionals which have been exten- 
sively tested in atomic systems. Purpose of this paper is to speculate 
what impact these new methods will have on the f electron ques- 
tion. In the first section, a brief review of density functional theory 
and the local density approximation (LDA) is given as well as an 
equally brief review of results on f electron solids. In the second 
section, the new density functional techniques are discussed and re- 
sults for atoms reviewed, and potential extension of these methods 
to the case of the lattice, with emphasis on f electron solids, will be 
presented. Finally, some speculations are mused over in the final 
section. 


19631 (CONF-861207—61) The physics of photons and 
neutrons with applications of deuterium labeling methods to 

polymers. Wignall, G.D. (Oak Ridge National Lab., TN 
(USA)). Dec 1986. Contract AC05-840R21400. 19p. NTIS 
MF A011; 2; GPO Dep. File Number DE87005513. 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

Over the past decade small-angle neutron scattering (SANS), 
has found numerous applications in the fields of biology, polymer 
science, physical chemistry, materials science, metallurgy, colloids, 
and solid state physics. A number of excellent references are avail- 
able which contain basic neutron scattering theory though these 
text books reflect the origins of the technique and the examples are 
largely drawn from physics e.g., single crystals, simple liquids, 
monatomic gases, liquid metals, magnetic materials, etc. in view of 
the large numbers of nonspecialists who are increasingly using neu- 
tron scattering, the need has become apparent for presentations 
which can provide rapid access to the method without unnecessary 
detail and mathematical rigor. This article is meant to serve as a 
general introduction to the symposium “Scattering Deformation 
and Fracture in Polymers,” and is intended to aid potential users 
who have a general scientific background, but no specialist knowl- 
edge of scattering, to apply the technique to provide new informa- 
tion in areas of their own particular interests. In view of space limi- 
tations, the general theory will be given in the case for neutron 
scattering and analogies and differences with photon scattering (x- 
rays) will be pointed out at the appropriate point. 90 refs., 6 figs. 


19632 (CONF-861207—65) Precipitation of krypton in an 
amorphous Ti-Cr alloy. Allen, C.W.; Birtcher, R.C. (Ar- 
gonne National Lab., IL (USA)). Dec 1986. Contract W- 
31109-ENG-38. 7p. NTIS, PC A02/MF A0O1; 1; GPO Dep. 
File Number DE87004708. 

From Materials Research Society fall meeting; Boston, MA, 
USA (1 Dec 1986). 

Results of a TEM investigation of the microstructural 
changes produced by the room temperature implantation of ener- 
getic Kr* ions into a glassy Ti-Cr thin film are reported. As in 
other metals, the Kr precipitates as solid crystallites. The precipita- 
tion of crystalline Kr is accompanied by ultrafine crystallization of 
the metal host around each Kr crystal. With increasing fluence, the 
Kr precipitates grow to a critical size at which they melt, and the 
adjacent fine metal crystals disappear. A new TEM imaging tech- 
nique is described briefly which utilizes the small angle electron 
scattering fine structure and which in principle is capable of reveal- 
ing all fine particles simultaneously. 


19633 (CONF-8604103—4) Eels as a probe of d-band oc- 
cupancy in magnetic alloys. Morrison, T.I.; Brodsky, M.B.; 
Zaluzec, N.J. (Argonne National Lab., IL (USA)). Nov 
1986. Contract W-31109-ENG-38. 14p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87004953. 

From Conference on frontiers of electron microscopy in ma- 
terials science; yr mr IL, USA (21 Apr 1986). 

It is shown t L-edge electron energy loss spectroscopy 
(GELS) can be used as a direct probe of the number on unoccupied 
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d-states in amorphous transition metal alloys. Since L/sub III/ and 
L/sub II/ “white lines” arise predominantly from p-d transitions, 
these spectra can be used to measure changes in d-band occupancy 
with composition. This information is necessary in order to under- 
stand magnetic behavior of amorphous alloy systems. 20 refs., 2 
figs., 1 tab. 


19634 (CONF-8609132—14) Trace surface analysis via 
RIS/TOF mass spectrometry. Young, C.E.; Pellin, M.J.; 
Calaway, W.F.; Joergensen, B.; Schweitzer, E.L.; Gruen, 
D.M. (Argonne National Lab., IL (USA); Odense Univ. 
(Denmark). Fysisk Inst.). 1986. Contract W-31109-ENG-38. 
Tp. NTIS, PC A02. File Number DE87004718. 

From Resonance ionization spectroscopy and its application; 
Swansea, UK (7 Sep 1986). 

An energy- and angle-refocusing time of flight instrument 
for Surface Analysis by Resonance Ionization of Sputtered Atoms 
(SARISA) has been tested by analysis of an Fe-implanted silicon 
sample (107 atoms/cm?, 60 keV). Data obtained were: 5% collec- 
tion efficiency and <2 ppB sensitivity (for S/N = 1, 1000 s experi- 
ment; effective repetition rate = 10 Hz, 0.9 monolayer total re- 
moved in an individual measurement). Ion pulse: 2 A for 2 ps, 
area 0.05 mm? for RIS data, 2 x 2 mm? raster for depth profiling. 


19635 (CONF-8609160—2) Highlights from the physics 
in metallic superlattices. Schuller, I.K. (Argonne National 
Lab., IL (USA)). Sep 1986. Contract W-31109-ENG-38. 8p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87004657. 

From 7. international conference on ternary compounds; 
Snowmass, CO, USA (1 Sep 1986). 

Some highlights are presented from the physics that has been 
studied using metallic superlattices as model systems. These include 
unique structural aspects, anomalous elastic constants, electron lo- 
calization, matching of superconducting vortices to the superlattice 
periodicity, dimensional crossover and development of magnon 
bands in magnetic superlattices. The results illustrate that these 
model systems can be tuned to study physics at different length 
scales. 24 refs., 6 figs. 


19636 (DOE/ER/45072—24) Surface structure and anal- 


ing spectroscopy: 
1987. Coleman, RV. (Virginia Univ., Charlottesville (USA). 
Dept. of Physics). 1987. Contract FG05- 84ER45072. 13p. 
NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Neeier 
DE87004791. 

The discussion includes a list of publications, talks and 
theses, the design and fabrication of the microscope, charge-density 
wave studies with scanning tunneling microscopes at 77 and 4.23 K, 
and data acquisition and graphics display systems. 3 figs. 


19637 (DOE/ER/45232—1) Research on thermophysical 
properties of materials: Annual report. Williams, G. (Califor- 
nia Univ., Los Angeles (USA). Dept. of Physics). Aug 1986. 
Contract FG03-86ER45232. 9p. NTIS, PC A02/MF A0O1; 1; 
GPO Dep. File Number DE87005682. 

Research progress is reported on nonlinear nonequilibrium 
properties of materials (localization of vibrational energy in con- 
densed matter, acoustic models of nonlinear vibrational systems, 
nonlinear dynamical effects in convecting dilute solutions of *He in 
superfluid ‘He) and on quantum fluids (superfluid *He, spin-polar- 
ized hydrogen isotopes). (DLC) 


19638 (DOE/ER/53179—T6) Nuclear spin-polarized 
HD, D2, HT and DT solids, liquids and high density gases: 
Quarterly status report No. 10, October 1, 1986-December 
31, 1986. Honig, A. (Syracuse Univ., NY (USA). Dept. of 
Physics). 28 Jan 1987. Contract FG02- 84ER53179. 4p. 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE87005773. 

An increasingly pure ortho-deuterium with spin-lattice relax- 
ation time of up to 75 minutes has been achieved. This relaxation 
time is still growing at a rate increasing approximately as the in- 
verse square of the para-deuterium concentration. Near term experi- 
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ments with the presently available pure ortho-deuterium have 
begun. They include measurement of the relaxation time as a func- 
tion of ortho-hydrogen concentration. (DWL) 


19639 (DOE/ER/60194—1) Slow electron motion in con- 
densed matter: Final p report for period January 1, 
1984-December 31, 1986. Fano, U. (Chicago Univ., IL 
(USA)). Feb 1987. Contract AC02-84ER60194. 7p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE87005191. 

A summary is given for theoretical procedures that describe 
and evaluate the penetration, degradation and diffusion of slow 
electrons in condensed matter with characteristics relevant to bio- 
logical systems. 5 refs. 


19640 (JINR—14-85-860) Muon spin precession in rare- 
earth metals with a modulated magnetic structure. (Joint Inst. 
for Nuclear Research, Dubna (USSR). Lab. of Nuclear 
Problems). 1985. 8p. (In Russian). NTIS (US Sales Only), 
PC A02/MF A0O1. File Number DE87701083. 

The possibility for the observation of muon spin precession 
in various magnetic phases of rare-earth metals of the heavy group 
is investigated theoretically. The precession of the muon spin 
stopped in interstitial site of a crystal lattice is described by the so- 
lution of the classical equation. The local magnetic field vector in 
interstitial sites consists of dipole and hyperfine components and 
forms the axis for muon spin precession. Functions for time depend- 
ence of muon polarization for cases of the longitudinal spin wave as 
well as simple and ferromagnetic spiral structures are obtained on 
the basis of averaging the solution of precession equation over vari- 
ous interstitial sites in the crystal lattice. The connection of the 
precession frequency under observation with microscopic param- 
eters of the magnetic substances is obtained. 13 refs. 


19641 (JINR—D-17-84-850, pp 31-36) Kinetic theory of 
the multiple neutron scattering in a liquid near critical point. 
Barabanenkov, Yu.N.; Gonyaev, V.V.; Ozrin, V.D. (Gosu- 
darstvennyj Komitet Standartov Soveta Ministrov SSSR, 
Moscow). 1985. (In Russian). NTIS (US Sales Only), PC 
A20/MF AO0Ol. File Number DE87780082. (CONF- 
8408213—Vol.1). 

From 3. international symposium on selected topics in statis- 
tical mechanics; Dubna, USSR (22 Aug 1984). 

An approach to the description of multiple neutron scatter- 
ing in liquid near critical point by means of kinetic equation for 
which asymptotic solution is constructed and conditions of its ap- 
plicability are formulated. 7 refs. 


19642 (JINR—E-14-85-811) Neutron scattering studies of 
vibrational spectra and structural transformations in super- 
ionic conductors CsHSO/sub 4/ and CsHSeO/sub 4/. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of Neu- 
tron Physics). 1985. 15p. NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87701117. 

The results of neutron diffraction (ND) and inelastic neutron 
scattering (INS) studies on phase transitions and vibrational spectra 
in powder samples of superionic conductors CsHSO/sub 4/ (CHS) 
and CsHSO/sub 4/ (CHSe) at pulsed reactor IBR-2 are reported. 
Three different phases (III,II,I) in CHS and only two phases (II,]) 
in partly deuterated crystal CsDsub(0.7)Hsub(0.3)SO/sub 4/(CDS) 
are observed in the temperature range 123-420 K. The structural 
transformation of the ferroelastic type from monoclinic phase II to 
a possibly tetragonal phase I in CHS (CDS) at the superionic phase 
transition temperature Tsub(c) = 414 K (412 K for CDS) is rather 
sharp as compared to those in CHSe where the structural transfor- 
mation starts far below Tsub(c) = 400 K. Considerable changes in 
INS spectra at the superionic phase are observed in all crystals: a 
librational mode of SO/sub 4/ ( or SeO/sub 4/) groups in CHS 
(CHSe) becomes rather broad and y(OH)-proton bending mode 
softens and broadens. To explain the experimental results, a theoret- 
cal model for ferroelastic transformation at Tsub(c) induced by the 
Slater order-disorder type superionic phase transition of protons on 
hydrogen bonds is proposed. 24 refs.; 12 figs. 
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19643 (JINR—R-1-86-8) Multiplicities and angular dis- 
tributions of charged particles in the interactions of the 
sup(22)Ne nuclei with the photoemulsion at 4.1 GeV/c mo- 
mentum, Andreeva, N.P.; Anzon, Z.V.; Bubnov, V.I. (Joint 
Inst. for Nuclear Research, Dubna (USSR). Lab. of High 
Energy). 1986. 14p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE87701122. 

Submitted to the journal Yad. Fiz. . 

Experimental data are presented on the multiplicities and the 
angular distributions of charged particles of different types in the 
interactions of neon-22 and photoemulsion nuclei at 4.1 A GeV/c. 
Dependences of the multiplicities and the angular distributions on 
the mass number and the impact parameter of nucleus-nucleus inter- 
actions are investigated. Wide maxima are observed in the angular 
distributions of slow charged particles - the products of target nu- 
cleus disintegration. These maxima are best pronounced in the cen- 
tral collisions of neon nuclei with heavy photoemulsion nuclei. The 
experimental data are discussed in the framework of the multiple 
scattering models. 17 refs. 


19644 (JINR—R-3-85-805) Hydrogen vibrating spectrum 
in zirconium hydride. (Joint Inst. for Nuclear Research, 
Dubna (USSR). Lab. of Neutron Physics). 1985. 8p. (in 
Russian). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE87701148. 

The results on ZrHsub(1.6) and ZrH/sub 2/ investigation 
using inelastic neutron scattering method on the IBR-2 reactor are 
presented. A fine structure of generalized frequency spectrum of 
hydrogen vibration in the acoustic and optical regions are 
measured.The analysis of results was performed on the basis of the 
incoherent approximation. A special attention was paid to the mul- 
tiphonon scattering effects. The optical part of frequency spectrum 
is compared with the theoretical results of the central force model. 
18 refs.; 8 figs.; 1 tab. 


19645 (JINR—R-14-85-773) Investigation of structure 
phase transitions in LiKSO/sub 4/ crystal in wide tempera- 
ture range. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics). 1985. 8p. (In Russian). 
NTIS (US Sales Only), PC A02/MF AOl1. File Number 
DE87701192. 

The phase transitions phase symmetry in LiKSO/sub 4/ 
were studied by the time-of-flight method using the neutron diffrac- 
tometer. Four from the five transitions given in literature were 
found in the 15-960 K temperature range. Transition having not a 
ferroelastic nature was not observed. In three phases the splitting of 
the diffraction peaks, takes place due to domain occurence, con- 
firming thus their ferroelastic nature. The geometry of the splitting 
has pointed out the symmetry mm2 for phase appearing for T< 
189 K. At the transition into this phase the deformation of crystal 
consisits in a dilatation upon orthorhombic axes Aa/a=-Ab/b = 
0.018 accompanied by a rotation around anti c axis with +15’ 
angle. 22 refs.; 5 figs. 


19646 (JINR—R-14-86-39) Neutron diffraction study of 
superionic phase transition of cesium hydro and deuteroselen- 
ates. (Joint Inst. for Nuclear Research, Dubna (USSR). Lab. 
of Neutron Physics). 1986. 11p. (in Russian). NTIS (US 
Sales Only), PC A02/MF AO1. Prile Number DE87701193. 

Submitted to the journal Kristallografiya. 

The results of neutron diffraction study of superionic phase 
transition of CsHSeO/sub 4/ and CsDSeO/sub 4/ are presented. In 
contrast to the CsHSO/sub 4/ and CsDSO/sub 4/ crystals, both 
CsHSeO/sub 4/ and CsDSeO/sub 4/ were found at room tempera- 
ture in the same phase (phase 2) and pass io the superionic phase 1 
at T = 401 K. The space group is P2/sub 1//c for both crystals in 
the phase 2. The transition 2 -> 1 in CsDSeO/sub 4/ is similar to 
that in CsDSO/sub 4/: the slow kinetics and the birth of many 
blocks with strong difference in lattice orientation. In the super- 
ionic phase the until cell of CsDSeO/sub 4/ is tetragonal (as for the 
other members of this family) with a = b = 5.906 A, c = 14.43 A. 
Its basic plane appears in the (001) or (100) section of the mono- 
clinic unit cell. The most probable space group of superionic phase 
is 14/sub 1//amd. The occupancy factor of equivalent positions for 
hydrogen (deuterium) atoms is 1/2 or 1/4. 22 refs. 





2721 / ERA-12/9 


19647 (JINR—R-17-85-225) Superionic phase transition 
in hydrogen bonded crystals. (Joint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical Physics). 1985. 
10p. (In Russian). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE87701195. 

Submitted to the journal Phys. Status Solidi. 

A microscopic theory of phase transition in the protonic su- 
perionic conductors is proposed. By taking into account short-range 
proton correlations on hydrogen bonds the order-disorder Slater- 
type phase transition of the first order is obtained. Due to the linear 
coupling between the order parameter and lattice deformation the 
phase transition is ferroelastic phase transition with anomal behav- 
ior of rigidity coefficient C/sub 11/-C/sub 12/. 14 refs.; 2 figs. 


19648 (KIYI—83-5, pp 7-10) Acoustic quadrupole reso- 
nance of sup(35)Cl nuclei in y-irradiated sodium chloride 
crystals. Devankulov, I.A.; Boguslavskij, A.A.; Sarnatskij, 
V.M.; Pechenov, V.V.; Shutilov, V.A. 1985. (In Russian). 
NTIS (US Sales Only), PC A02/MF AO1. File Number 
DE87780092. 

In Problems of low energy nuclear physics. 

Results are presented of investigations into ultrasonic pulse 
effect on signals of quadrupole spin echo (QSE) of /sup 35/Cl 
nuclei in intact and y-irradiated NaClO/sub 3/ crystals. The crys- 
tals were irradiated by y-quanta from a /sup 60/Co source of 1920 
rad/s intensity. The y-radiation exposure varied from 5 to 500 min, 
the irradiated crystals acquiring the colour from light-yellow to 
dark-brown. It is shown that in NaClO/sub 3/ crystals y-irradiated 
at room temperature, ClO/sub 2//sup -/ thermostable radicals are 
being formed which can screen the internal electrical fields, modu- 
lated by the ultrasound, and lead to a considerable reduction in the 
spin-phonon coupling. The investigations of the acoustic nuclear 
quadrupole resonance effects in the samlpes, exposed to irradiation 
for >5 min have shown no substantial changes in the QSE signal 
amplitude under: ultrasonic effect due to reduction T/sub 1/ time, 
in them broadening of NQR line and weakening spin-phonon inter- 
action. 6 refs.; 4 figs. 


19649 (KIYI—83-5) Problems of low energy nuclear 
physics. (AN Ukrainskoj SSR, Kiev. Inst. Yadernykh Issle- 
dovanij). 1985. 18p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE87780092. 

Separate abstracts were prepared for 3 papers in this book. 
(DWL) 


19650 ae Non-linear conduction of inhomo- 
geneous systems. (AN Ukrainskoj SSR, Kiev. Inst. Yader- 
nykh Issledovanij). 1986. 26p. dn Russian). NTIS (US Sales 
Only), PC A03/MF AOI. File Number DE87701214. 

The direct and Hall currents in inhomogeneous semiconduc- 
tor systems in non-ohmic region are calculated. The model of cubic 
network of random symmetrical potential barriers is used. The ef- 
fective medium and comulant approximations are applied. The not 
very large spread of heights of potential barriers is considered 
when the percolation method is inapplicable. As it follows from 
calculations the direct and Hall differential conductivities and also 
the Hall angle decrease with increasing electrical field in the non- 
ohmic region. 12 refs.; 9 figs. 


19651 Energy levels of finite-depth quantum wells in an 
electric field. Fritz, I.J. (Sandia National Laboratories, Albu- 
querque, New Mexico 87185). Journal of Applied Physics; 61: 
No. 6, 2273-2276(15 Mar 1987). Contract AC04-76DP00789. 

Numerical calculations of energy levels and wavefunctions 
for a particle in a finite quantum well subject to an electric field are 
described. The calculations are restricted to the regime where the 
tunneling rate out of the well is small. In this regime the results are 
in good agreement with results of an approximate calculation 
wherein the finite well is replaced by an infinitely deep well whose 
width has been adjusted (separately for each level) to obtain the 
correct zero-field eigenvalue, as recently proposed for the ground 
state by Miller et al. [D. A. B. Miller, D. S. Chemla, T. C. Damen, 
A. C. Gossard, W. Wiegmann, T. H. Wood, and C. A. Burrus, 
Phys. Rev. B 32, 1043 (1985)]. Over a significant range of well 
depths and fields (which are the only variables, provided that ap- 
propriately normalized units are used), it is found that the differ- 
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ence between the approximate and exact eigenvalues can be accu- 
rately estimated from a simple empirical formula. These results 
should be useful in studies of electro-optic effects in semiconductor 
quantum-well structures. 


19652 Study of two magnetic impurities in a Fermi gas. 
Jones, B.A.; Varma, C.M. (AT&T Bell Laboratories, 
Murray Hill, New Jersey 07974; Laboratory for Atomic and 
Solid State Physics, Cornell University, Ithaca, New York 
14853; and Institute for Theoretical Physics, University of 
California, Santa Barbara, California 93106). Physical Review 
Letters; 58: No. 9, 843-846(2 Mar 1987). 

The problem of two magnetic moments in a Fermi gas is 
studied with the numerical renormalization group used by Wilson 
for the Kondo problem. Even when the interaction energy of the 
moments is much smaller than the Kondo energy, the asymptotic 
low-temperature behavior is that of a correlated Kondo effect. An 
effective Hamiltonian for the low-temperature properties, which are 
nonuniversal, is deduced. 


19653 Solid-effect rate equations for a spin-1 nucleus. 
Fedders, P.A.; Souers, P.C. (Department of Physics, Wash- 
ington University, St. Louis, Missouri 63130). Physical 
Review [Section] B: Condensed Matter; 35: No. 7, 3088-3091(1 
Mar 1987). 

We derive and solve the rate equations for the solid-effect 
dynamic nuclear polarization of an electron and spin-1 nuclear 
system in the limit where the electron-spin-resonance linewidth is 
small compared with the nuclear-resonance frequency. Although 
the equations are considerably more complicated than in the case of 
spin-(1/2) nuclei, the nuclear polarization and time to polarization 
are comparable with the results for the spin-(1/2) system with simi- 
lar intrinsic rates. 


19654 Monte Carlo study of the antiferromagnetic two- 
dimensional Blume-Capel model. Kimel, J.D.; Black, S.; 
Carter, P.; Wang, Y. (Department of Physics, Florida State 
University, Tallahassee, Florida 32306). Physical Review 
[Section] B: Condensed Matter; 35: No. 7, 3347-3353(1 Mar 
1987). 

A Monte Carlo simulation is used to investigate the two-di- 
mensional spin-1 Ising antiferromagnet in the presence of an exter- 
nal magnetic field and a single-ion potential. Comparison is made 
between the results of this simulation and previous mean-field cal- 
culations. The phase diagram and the critical behavior of the model 
are discussed. In contrast to the mean-field picture, no decomposi- 
tion of the tricritical point is observed. 


19655 Elastic interaction and stability of misfitting cuboi- 
dal inhomogeneities. Johnson, W.C.; Voorhees, P.W. (Carne- 
gie-Mellon University, Department of Metallurgical Engi- 
neering and Materials Science, amet Pennsylvania 
a Journal of Applied Physics; 61: No. 4, 1610-1619(15 
Feb 1987). 

The elastic interaction energy between several rectangular 
parallelepipeds and the elastic self-energy of a cuboid are calculated 
to first order in the difference in elastic constants between the pre- 
cipitate and matrix. The system is assumed to be elastically isotrop- 
ic, the precipitates are coherent with the matrix and possess a dila- 
tational misfit. The functionality and magnitude of the interaction 
energy per precipitate are extremely sensitive to the precipitate 
morphology and number of precipitates considered. The interaction 
energy between three or more precipitates cannot be accurately es- 
timated by summing the pairwise interactions. The influence of the 
interaction energy on the stability of precipitate arrays is discussed. 


19656 Reply to: "Comment on 'A critique of the Brow- 
nian approximation to the generalized Langevin equation in 
lattice dynamics’ ". Riley, M.E.; Diestler, D.J. (Sandia Na- 
tional Laboratories, Albuquerque, New Mexico 87185). 
Journal of Chemical Physics; 86: No. 4, 2447-2448(15 Feb 
1987). 


The comments of P. Mark Rodger ( ref.3) on the authors 
paper (ref.1) are answered. It is contended that the comments ad- 
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dress a more general phenomenon than was analyzed in the authors 
article. (AIP) 


19657 Velocity selection in the symmetric model of den- 
dritic crystal growth. Barbieri, A.; Hong, D.C.; Langer, J.S. 
(Institute for Theoretical Physics, University of California, 
Santa Barbara, California 93106). Physical Review [Section] 
A: General Physics; 35: No. 4, 1802-1808(15 Feb 1987). 

We present an analytic solution of the problem of velocity 
selection in a fully nonlocal model of dendritic crystal growth. Our 
analysis uses a WKB technique to derive and evaluate a solvability 
condition for the existence of steady-state needlelike solidification 
fronts in the limit of small undercooling A. For the two-dimensional 
symmetric model with a capillary anisotropy of strength a, we find 
that the velocity is proportional to A*a/sup 7/4/. We also describe 
the application of our method in three dimensions. 


19658 Invariant geometry of spin-glass states. Athanasiu, 
G.G.; Bachas, C.P.; Wolff, W.F. (Stanford Linear Accelera- 
tor Center, Stanford University, Stanford, California, 
94305). Physical Review [Section] B: Condensed Matter; 35: 
No. 4, 1965-1968(1 Feb 1987). Contract AC03-76SF00515. 

We study how the geometry of spin-glass states changes 
under redefinitions of the metric. We show that in mean-field 
theory the property of ultrametricity is robust. We present numeri- 
cal evidence suggesting that in the more realistic D = 2 and D = 
3 spin-glass models a stronger result may hold, namely that the 
choice of metric is to a large extent unique. 


19659 Close-packed (polytypic) structures in molecular- 
dynamics simulations. Moody, M.; Ray, J.R.; Rahman, A. 
(Department of Physics and Astronomy, Clemson Universi- 
ty, Clemson, South Carolina 29634-1911). Physical Review 
[Section] B: Condensed Matter; 35: No. 2, 557-570(15 Jan 
1987). 

Molecular-dynamics (MD) computer-simulation studies are 
used to study close-packed structures found in solid-phase atomic 
systems interacting via a Morse potential (parametrized to model 
Ni). A graphical display of particle positions [a (112-bar0) projec- 
tion] within the parallelepiped forming the MD cell is illustrated. 
Such a graphic projection allows accurate, complete, and readily 
visual recognition of the stacking order of close-packed planes and 
is a much more effective way of identifying polytypes than a study 
of the pair-distribution function for the structure. These illustrations 
demonstrate the polytypic nature of previously and newly recog- 
nized MD close-packed structures. When assuming compatibility 
with periodic boundary conditions, as is conventional in MD, only 
certain polytypes are allowed for an MD simulation system. A dis- 
cussion of compatibility between close-packed structures and the 
periodic boundary conditions is presented. The pair coordination 
numbers, geometrical structure-factor intensities, and potential- 
energy lattice sums are then calculated for some of these compati- 
ble structures. This paper concludes that, through careful consider- 
ation, a considerable variety of close-packed physical systems may 
be appropriately modeled with use of MD computer simulation. 
Conversely, proper interpretation of the data obtained during such 
studies may require awareness of the findings presented here. 


19660 Thermally induced abrupt shrinking of a donor 
state in a ferromagnetic semiconductor. Emin, D.; Hillery, 
M.S.; Liu, N.H. (Sandia National Laboratories, P.O. Box 
5800, Albuquerque, New Mexico 87185). Physical Review 
oi B: Condensed Matter; 35: No. 2, 641-652(15 Jan 

We address the thermally induced abrupt shrinking of a 
large-radius donor in a ferromagnetic semiconductor. The sudden 
and severe localization is viewed as the synergistic effect of the 
driving forces for localization provided by the thermally induced 
spin disorder and the tendency for self-trapping. To show this 
effect, we calculate the free energy of a donor state in a ferromag- 
netic semiconductor. The donor electron interacts with the atomic 
spins via an intra-atomic exchange interaction and with the atomic 
displacements via a short-range electron-lattice interaction. Consist- 
ent with our focus on temperatures well below the Curie tempera- 
ture, the spin deviations are treated within the spin-wave approxi- 
mation. 
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19661 Fluctuation pressure of a stack of membranes. 
Janke, W.; Kleinert, H. (Institut fuer Theorie der Elemen- 
tarteilchen, Freie Universitat Berlin, 1000 Berlin 33, Germa- 
ny). Physical Review Letters; 58: No. 2, 144-147(12 Jan 1987). 

We show by Monte Carlo simulation that the fluctuations in 
a stack of membranes with spacing d produce a pressure p = (0.148 
+- 0.006)T?/xd’, where T is the temperature (in units of k/sub B/) 
and x is the curvature elastic modulus. 


19662 Diffusion to nonoverlapping or spatially correlated 
traps. Richards, P.M. (Sandia National Laboratories, P.O. 
Box 5800, Albuquerque, New Mexico 87185-5800). Physical 
Review [Section] B: Condensed Matter; 35: No. 1, 248-256(1 
Jan 1987). 

The survival probability S(t) is computed for a particle dif- 
fusing in a medium containing a distribution of static spherical traps 
whose centers may be correlated in an arbitrary way. This extends 
the author’s previous work on overlapping traps, which correspond 
to complete lack of correlation. The correlation is accounted for by 
introducing a trap-center pair correlation function in a second-cu- 
mulant approximation for averages over the distribution of traps. 
Otherwise the methods are the same as those used previously 
wherein the average number of different sites sampled in a random 
walk is used in a first-cumulant approximation for averages over all 
possible walks. Specific results are obtained for nonoverlapping 
traps (hard-sphere correlation) which occupy an arbitrary fraction f 
of the volume and for point traps which interact via attractive or 
repulsive potentials. For nonoverlapping traps S(t) has the same 
functional dependence exp(-t-t/sup 1/2/) found for overlapping 
traps, but the parameters are increased so that the average trapping 
rate R/sub in/ is greatly enhanced, even after account is taken of 
the reduced trapping volume caused by overlap. R/sub in/ is not 
greatly affected by having centers repel one another, but strong at- 
traction produces clustering which greatly reduces R/sub in/ in a 
manner consistent with a simple physical picture. The characteristic 
inverse length xk which appears in the e~/sup k//sup r//r spatial 
dependence of the distribution of filled traps is calculated for nono- 
verlapping traps. Agreement between theory and simulations is 
very good for x. 


19663 Physical realization of the parity anomaly in con- 
densed matter physics. Fradkin, E.; Dagotto, E.; Boyan- 
ovsky, D. (Department of Physics, University of Illinois at 


Urbana-Champaign, Urbana, Illinois 61801). Physical Review 
Letters; 57: No. 23, 2967-2970(8 Dec 1986). 

We show that a PbTe-type narrow gap semiconductor with 
an antiphase boundary (or domain wall) has currents of abnormal 
parity and induced fractional charges. A model is introduced which 
reduces the problem to the physics of a Dirac equation with a soli- 
ton in background electric and magnetic fields. We show that this 
system is a physical realization of the parity anomaly. 


19664 Deviations from Bragg’s rule for the stopping cross 
sections of deuterium in titanium and zirconium deuteride 
films. Borders, J.A. (Sandia National Labs., Albuquerque, 
NM_ 87185). pp 287-292 of Materials characterization. 
Cheung, N.W.; Nicolet, M.A. Pittsburgh, PA; Materials Re- 
search Society (1986). (CONF-860445—). Contract AC04- 
76DP00789. 

From Materials Research Society spring meeting; Palo Alto, 
CA, USA (15 Apr 1986). 

The ratios of the stopping cross sections of deuterium ions in 
titanium and zirconium deuteride films to those in the pure metals 
have been determined at incident deuteron energies from 300 keV 
to 2.0 MeV. These ratios are evaluated from measurements of the 
yields of deuteron elastic scattering in the deuteride films and in 
films of the pure metals. Although the absolute stopping cross sec- 
tions cannot be evaluated from the measurements, use of the Brice 
yield equation allows the ratios of the cross sections in the deuter- 
ides to those in the pure metals to be determined. Significant devi- 
ations from Bragg’s rule are found and these results are in general 
agreement with recent measurements at lower deuteron energies 
(40 - 200 KeV). These measurements represent some of the largest 
deviations from strict additivity of stopping powers yet observed. 
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19665 Atomic beam ies of solid surfaces. 


spectroscop i 
Rieder, K.H. (IBM Zurich Research Lab., Rueschlikon, 
Switzerland). pp 167-186 of Atomic physics 9. Van Dyck, 
R.S. Jr.; Fortson, E.N. (eds.). Singapore, Singapore; World 
en Publishing Co. Pte. Ltd. (1984). (CONF-840786— 


From 9. international conference on atomic physics; Seattle, 
WA, USA (23 Jul 1984). 

The development in the last few years of high-pressure 
nozzle sources yielding neutral particle beams with good monoch- 
romacy and high intensity has allowed scattering experiments from 
solid surfaces to be performed under ultra-high vacuum conditions. 
Thus, experimental investigations even of very reactive surfaces 
became possible. Beam techniques are presently being used in many 
branches of surface science, like studies of the physical particle-sur- 
face interaction potential, of surface structure, of surface phonons, 
of surface migration and diffusion, of the energy exchange upon 
collision of heavy particles and molecules, and of substrate-mediat- 
ed chemical reactions. 40 references, 10 figures. 


6561 Superconductivity 


REFER ALSO TO CITATION(S) 18508, 18510, 18535, 18539, 18540, 18543, 
18570, 18577, 18587, 18602, 18608, 18621, 18657, 18663 


19666 (LA-UR—87-12) Actinides and heavy fermions. 
Smith, J.L.; Fisk, Z.; Ott, H.R. (Los Alamos National Lab., 
NM (USA); Eidgenoessische Technische Hochschule, 
Zurich (Swivzerians) 1987. Contract W-7405-ENG-36. 6p. 
(CONF-870142—1). NTIS, PC A02/MF AOI; 1; GPO Dep. 
File Number DE87005129. 

From 5. international conference on valence fluctuations; 
Bangalore, India (5 Jan 1987). 

The actinide series of elements begins with f-shell electrons 
forming energy bands, contributing to the bonding, and possessing 
no magnetic moments. At americium the series switches over to lo- 
calized f electrons with magnetic moments. In metallic compounds 
this crossover of behavior can be modified and studied. In this con- 
tinuum of behavior a few compounds on the very edge of localized 
f-electron behavior exhibit enormous electronic heat capacities at 
low temperatures. This is associated with an enhanced thermal mass 
of the conduction electrons, which is well over a hundred times the 
free electron mass, and is what led to the label heavy fermion for 
such compounds. A few of these become superconducting at even 
lower temperatures. The excitement in this field comes from at- 
tempting to understand how this heaviness arises and from the like- 
lihood that the superconductivity is different from that of previous- 
ly known superconductors. The effects of thorium impurities in 
UBeis were studied as a representative system for studying the 
nature of the superconductivity. 


19667 Critical-temperature enhancement in thin supercon- 
ducting films due to field dependence of the coherence length. 
Kogan, V.G.; Nakagawa, N. (Ames Laboratory and De- 
partment of Physics, Iowa State University, Ames, Iowa 
50011). Physical Review [Section] B: Condensed Matter; 35: 
No. 4, 1700-1707(1 Feb 1987). 

Nucleation of superconductivity in a thin film situated in a 
parallel magnetic field is considered. The field dependence of the 
coherence length is taken into account. In particular, the known 
result for the nucleation field H near the critical temperature T/sub 
c/ is shown to hold only in the dirty limit. If a certain condition 
imposed upon the thickness and the effective mean free path of the 
film is met (the film should be clean enough and sufficiently thin), 
the phase boundary H(T) bends to temperatures T>T/sub c/. A 
criterion for the anomalous phase boundary to occur is obtained. 
The method to calculate the whole curve H(T) is developed. Possi- 
ble enhancement of the critical temperature, T/sub c/(H)-T/sub c/ 
(0), is evaluated and shown to be substantial for a proper set of film 
parameters. 


65 PHYSICS I! 
6570 Theoretical And Mathematical Physics 


6570 Theoretical And Mathematical Physics 


REFER ALSO TO CITATION(S) 18041, 18862, 19288, 19379, 19411, 19445, 
19476, 19491, 19492, 19503, 19508, 19511, 19512 


19668 (AD-A—174876/3/XAB) Stochastic-evolution 
equations with values on the dual of a countably Hilbert nu- 
clear space. Technical report, September 1985-September 
1986. Kallianpur, G.; Perez-Abreu, V. (North Carolina 
Univ., Chapel Hill (USA). Center for Stochastic Precesses). 
Jul 1986. 60p. (TR—145). NTIS, PC A04/MF AO1. 

The work begins a study of stochastic evolution equations 
(SEE) driven by nuclear-space-valued martingales. The existence 
and uniqueness of solutions of perturbed SEE’s is also considered. 
An illustration of the equations treated here is the SEE obtained by 
Mitoma in connection with the central limit theorem for the propa- 
gation of chaos. 


19669 (DOE/ER/13082—1) Information-preserving 
models of physics and computation: Final report. (Massachu- 
setts Inst. of Tech., Cambridge (USA). Lab. for Computer 
Science). 1986. Contract AC02-83ER 13082. 17p. NTIS, PC 
A02/MF A01; GPO Dep. File Number DE87005354. 

This research pertains to discrete dynamical systems, as em- 
bodied by cellular automata, reversible finite-difference equations, 
and reversible computation. The research has strengthened the 
cross-fertilization between physics, computer science and discrete 
mathematics. It has shown that methods and concepts of physics 
can be exported to computation. Conversely, fully discrete dynami- 
cal systems have been shown to be fruitful for representing physical 
phenomena usually described with differential equations - cellular 
automata for fluid dynamics has been the most noted example of 
such a representation. At the practical level, the fully discrete rep- 
resentation approach suggests innovative uses of computers for sci- 
entific computing. The originality of these uses lies in their non-nu- 
merical nature: they avoid the inaccuracies of floating-point arith- 
metic and bypass the need for numerical analysis. 38 refs. 


19670 (INIS-SU—327, pp 118-129) Role of the world 
line condition in constrained Hamiltonian system. Jaen, Kh.; 
Fayos, F.; Llosa, J. (Barcelona Univ., Spain. Dept. de Fisica 
Teorica). 1984. NTIS (US Sales Only), PC A15/MF AOl. 
File Number DE87780079. (CONF-8407160—Vol.2). 

From 7. seminar on problems of high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1984). 

The aim of the paper is to make clear how the approach 
called. Hamiltonian relativistic dynamics with constraints provides 
a solution to the Dirac problem. According to Dirac a relativistic 
system of N spinless particles must be described in terms of a ca- 
nonical realization of rho, the Poincare algebra, on a 6N-phase 
space. Dirac proposed 3 forms of Hamiltonian relativistic dynamics 
instant, front and pornt forms. It is shown that the so-called World 
Line Condition plays the same restrictive role as the non-interaction 
theorem does in the Dirac instant form. The assumption, whether 
simultaneity or canonical character of position coordinates is more 
relevant in order to lead to the non-interaction result, is elucidated. 


19671 (INIS-SU—327, pp 130-143) Damping and fluctua- 
tions in systems of coupled quantum forced oscillators. Glau- 
ber, R. (AN SSSR, Moscow. Fizicheskij Inst.). 1984. NTIS 
(US Sales Only), PC A15/MF AOl. File Number 
DE87780079. (CONF-8407160—Vol.2). 

From 7. seminar on problems of high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1984). 

The N-dimensional forced oscillator being under the influ- 
ence of time-dependent driving forces and interacting with heat 
bath is considered. A system of N-coupled harmonic oscillators 
contained in a heat bath. Every oscillator has at initial moment its 
own temperature of its heat bath. 


19672 (INIS-SU—327, pp 192-198) Singular Lagrangians 
and three-dimensional Hamiltonian description of a two-body 
system. Klyuchkovskij, Yu.B.; Duviryak, A.A. 1984. (In 
Russian). NTIS (US Sales Only), PC A15/MF AOl. File 
Number DE87780079. (CONF-8407160—Vol.2). 
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From 7. seminar on problems of high energy physics and 
oa field theory; Protvino, USSR (1 Jul 1984). 

A method for transition to three-dimensional Hamiltonian 
formalism for a system of two similar particles described by Do- 
minici, Gomic, Longhi (DGL) model within the frames of singular 
Lagrangian formalism is suggested. Use of the centre-of-mass refer- 
ence system in which total 3-momentum equals zero is the main 
stage in the transition to a three-dimensional decription. 


19673 (INIS-SU—327, pp 144-152) Quantization of su- 
perfield supergravity. Zupnik, B.M.; Pak, D.G. (Tashkentskij 
Gosudarstvennyj Univ., USSR). 1984. (In Russian). NTIS 
(US Sales Only), PC A15/MF AO0Ol. File Number 
DE87780079. (CONF-8407160—Vol.2). 

From 7. seminar on problems of high energy physics and 
quantum field theory; Protvino, USSR (1 Jul 1984). 

Superfield methods for supergravity (SG) quantization in 
Ognevetsky-Sokachev geometrical approach based on the super- 
group of analytical transformations of complex superspace 
Csup(4.2) are presented. A method for conformal SG quantization 
in chiral parametrization with chiral gauge functions is suggested. 
Quantum transformations in effective action are determined. A 
scheme for quantization of Einstein minimum SG in the conformal 
approach in chiral parametrization is given in brief. Invariant back- 
ground quantization of superfield supergravity is discussed. 


19674 (JINR—D-17-84-850, pp 438-442) Quasialgebras 
and quantum dynamics. Lassner, G.; Lassner, G.A. (Karl- 
Marx-Universitaet, Leipzig, German Democratic Republic. 
Sektion Mathematik; -Marx-Universitaet, Leipzig, 
German cag eg Republic. Sektion Physik). 1985. NTIS 
(US Sal PC A20/MF AOl. File Number 
DE87780082. (CONF- -8408213—Vol.1). 

From 3. international symposium on selected topics in statis- 
tical mechanics; Dubna, USSR (22 Aug 1984). 

A definition of a topological quasialgebra is given. The Weyl 
quantization is defined as an isomorphism between topological qua- 
sialgebras and the linear Schwartz space. Conditions for the exist- 


ence of topological quasialgebras in the thermodynamical limit are 
defined. 


19675 (JINR—D-17-84-850) 3. International symposium 
on selected topics in statistical mechanics. Vol. 1. (Joint Inst. 
for Nuclear Research, Dubna (USSR)). 1985. 461p. (CONF- 
8408213—Vol.1). NTIS (US Sales Only), PC A20/MF A0O1. 
File Number DE87780082. 

From 3. international symposium on selected topics in statis- 
tical mechanics; Dubna, USSR (22 Aug 1984). 

Separate abstracts were prepared for 13 papers in these sym- 
posium proceedings. (DWL) 


19676 (JINR—E-2-85-900) Classical particle dynamics in 
the quantum space. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1985. 17p. NTIS (US 
Sales Only), PC A02/MF A0O1. File Number DE87701097. 

It is suggested that if space-time is quantized at small dis- 
tances then even at the classical level the particle motion in whole 
space is complicated and described by a nonlinear equation. In the 
quantum space the Lagrangian function or energy of the particle 
consists of two parts: usual kinetic and rotation term determined by 
the square of the inner angular momentum-torsion torque origin of 
which is caused by quantum nature of space. Rotation energy and 
rotation motion of the particle disappear in the limit 1->0, 1 is the 
value of the fundamental length. In the free particle case, in addi- 
tion to the rectilinear motion the particle undergoes rotation given 
by the inner angular momentum. Different possible types of the 
particle motion are discussed. Thus, the scheme may shed light on 
the essence of the appearance of rotation or twisting, stochastic and 
turbulent types of motion in classical physics and, perhaps, on the 
notion of spin in quantum physics within the framework of quan- 
tum character of space-time at small distances. 5 refs.; 2 figs. 


19677 (JINR—E-2-86-119) Classical three-particle prob- 
lem. A modification of the Delves coordinates. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1986. 14p. NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87701102. 


Submitted to the journal Few-Body Systems. 

A new version of the hyperspherical coordinates in the clas- 
sical three-particle problem is considered; that leads to a modifica- 
tion of the Delves coordinates. A type of the kinetic and potential 
energy is obtained for the system. The problem is:reduced in these 
coordinates for different cases of the classical motion. The Hamil- 
tonian properties are considered under scale transformations. From 
physical reasonings a formula is chosen for the reduced mass of 
Three-body system. The triangle of masses and the relevant basic 
quantities and relations are introduced.  14:refs.; 4 figs. 


19678 (JINR—E-4-86-60) New. algebraic majorization- 
minorization eigenvalue method. Goint Inst. for Nuclear Re- 
search, Dubna (USSR). Lab. of Theoretical‘ Physics). 1986. 
Tp. NTIS (US Sales Only), PC A02/MF A01. File Number 
DE87701113. 
A parallel majorization and minorization of a Hamiltonian H 
(i.e., its energies E) is proposed as an improvement of the standard 
variational or perturbative techniques. It employs band matrices 
Hsub(0) (Hsub(0)sup((1)) = > H, Hsub(0)sup((2)) < = H) diagon- 
alizable exactly by means of the analytic matrix continued fractions. 
The application of this general mathodical idea to the one-body 
problem with the anharmonic and Pade potentials is described in 
detail. A new, “optimal” computational algorithm is suggested 
whenever a smooth interpolation between Hsub(0)sup(1,2) exists. 9 
refs.; 2 figs. 


19679 (JINR—E-4-86-88) Simplified fixed-point pertur- 
bation theory and its application to the Coulomb + short- 

range potential. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Theoretical Physics). 1986. 12p. NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE87701115. 

The radial Schroedinger equation and its bound-state solu- 
tions for the interaction V(r)=Vsub(Coulomb) + Vsub(Pade), 
where Vsub(Pade)(r)=(b + cr)/(1 + drsup(2)) are considered. In 
order to construct exactly the Feshbach effective Hamiltonian 
Hsup(eff), the fixed-point-substraction technique is employed and its 
simplification is proposed. The first two terms in the resulting as- 
ymptotic expansions of PSIsub(n) and Hsup(eff) are calculated and 


interpreted as a new type of perturbation theory. 13 refs, submitted 
to the journal J. Phys. 


19680 (JINR—R-2-85-943) Quantum-mechanical coordi- 
nate-momentum probability operator. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Theoretical Physics). 
1985. 13p. (In Russian). NTIS (US Sales Only), PC A02/ 
MF AO1. File Number DE87701137. 

The quantization procedure with a linear reflection 
<A>=QAG, p, t)) of classical coordinate-momentum-time func- 
tions at operators of an algebra Q in a complex vector space rho 
based on a coordinate-momentum probability operator F(q, p, 
t)epsilon Q is considered: <A>=iota A(q, p, t)F (q, p, t) dqdp, 
ioda<F>(q, Pp, t)dqdp=1, (phi/<F(q, Pp, t)>/phi)> =0 for any, q, 
p, t and phi epsilon rho is considered. It is shown that the quantiza- 
tion procedure with a probability operator can be supplemented by 
a correspondence between classical and quantum Poisson brackets 
under certain limitation on the classical function multitude. A 
method rho or constructing the probability operator in Bose alge- 
bras and its generalization for Fermi algebras is given. 6 refs. 


19681 (JINR—R-4-86-85) Solution of three-particle dif- 
ferential equations by using bicubic B-splines. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Theoretical 
Physics). 1986. 10p. (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE87701157. 

In the framework of approximation of Faddeev’s compo- 
nents by bicubic splines of C/sup 2/-class, which are expanded 
over basic Splines, the numerical algorithm for solving differential 
three-particle equations is obtained. It is shown that the scattering 
problem as well as the bound state problem are reduced to the solu- 
tion of linear equation system with a band matrix. 7 refs.; 3 figs. 
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(JINR—R-7-86-82) N. get criterion concerning 


applicability of classical mechanics to the description of 
charged 


Coulomb (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Nuclear Reactions). 
1986. 7p. (in Russian). (CONF-8510418—1). NTIS (US 
Sales Only), PC A02/MF AO1. File Number DE87701167. 

From Niels Bohr symposium and 20th century science; 
Pushkino, USSR (4 Oct 1985). 

It is reminded about the development by N.Bohr of the cri- 
terion of using the classical mechanics when considering charged 
particle scattering in the Coulomb nuclear field: k=b/X< <1, 
where b - collision diameter, X-de Broglie wave length. The analy- 
sis of manifestation of the criterion to the consideration of charged 
particle Coulomb scattering and, in particular, of scattering accom- 
panied by nuclear reactions is given. Attention is paid to the cor- 
rectness of the criterion name. 15 refs. 


19683 (JINR—R-11-85-970) Evaluation of two-parameter 
ee ee ee eee ee 

ith integral operator on a half-axis. (Joint Inst. for Nuclear 
Sanat Dubna (USSR). Lab. of Computing Techniques 
and Automation). 1985. 14p. (In Russian). NTIS (US Sales 
Only), PC A02/MF A0O1. File Number DE87701182. 

The computational experiments on the evoluation of two-pa- 
rameter extrapolation efficiency at numerical solving of one class of 
spectral problems for integral operator on the half-axis are carried 
out. The computational scheme to realize this extrapolation is pro- 
posed. The motion along H- and R-levels is combined optimally in 
this type of extrapolation. Due to the application of extrapolation 
procedure the eigenvalue precision could be improved twice on the 
average and algorithm complexity decreased by 1-2 orders. 6 refs. 


19684 (RRK—85-33) On the ‘new’ 16 + 16 version of N 
= 1 supergravity. (Hiroshima Univ., Takehara (Japan). Re- 
search Inst. for Theoretical Physics). Nov 1985. 10p. NTIS 

Only), PC A02/MF AOl. File Number 


(US Sales 

DE87701235. 
We show explicitly that the recently proposed 16 + 16 su- 

pergravity is derived using both chiral and real linear multiplet as 


compensator from N = 1 conformal supergravity. Thus this ver- 
sion is reducible. 

19685 Maultiple-quantum dynamics in NMR: A directed 
walk through Liouville space. Munowitz, M.; Pines, A.; 

Mehring, M. (Amoco Research Center, P. O. Box 400, Na- 
perville, Illinois 60566). Journal of Chemical Physics; 86: No. 
6, 3172-3182(15 Mar 1987). 

An approach to spin dynamics in systems with many degrees 
of freedom, based on a recognition of the constraints common to all 
large systems, is developed and used to study the excitation of mul- 
tiple-quantum coherence under a nonsecular dipolar Hamiltonian. 
The exact equation of motion is replaced by a set of coupled rate 
equations whose exponential solutions reflect the severe damping 
expected when many closely spaced frequency components are su- 
perposed. In this model the evolution of multiple-quantum coher- 
ence under any bilinear Hamiltonian is treated as a succession of 
discrete hops in Liouville space, with each hop taking the system 
from a K-spin/n-quantum mode to a K’-spin/n’-quantum mode. In 
particular, for a pure double-quantum Hamiltonian the selection 
rules are AK = +- 1 and An = +- 2. The rate for each move 
depends on the number of Liouville states at the origin and destina- 
tion, and on the total number of spins present. All rates are scaled 
uniformly by a factor dependent on the properties of the material, 
such as the dipolar linewidth, but otherwise the behavior predicted 
is universal for all sufficiently complicated systems. Results derived 
by this generic approach are compared to existing multiple-quan- 
tum data obtained from solids and liquid crystals. 


19686 Minimum energy principle in magnetic insulation 
theory. Slutz, S.A. (Pulsed Power Theory Division, Sandia 
National Laboratories, Albuquerque, New Mexico 87185). 
Journal of Applied Physics; 61: No. 5, 2087-2089(1 Mar 1987). 

The self-limited impedances of magnetically insulated trans- 
mission lines obtained by minimizing energy are compared to previ- 
ous results obtained by minimizing the total line current. Although 
the relationship between the line voltage and the fraction of the 
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current carried by free electrons is significantly different, the im- 
pedance obtained by these two approaches is nearly identical. We 
discuss why the two solutions are so similar. 


19687 Continuous Hahn polynomials and the Heisenberg 
algebra. Bender, C.M.; Mead, L.R.; Pinsky, S.S. (Depart- 
ment of Physics, Washington University, St. Louis, Missouri 
63130). Journal of Mathematical Physics (New York); 28: No. 
3, 509-513(Mar 1987). 

Continuous Hahn polynomials have surfaced in a number of 
somewhat obscure physical applications. For example, they have 
emerged in the description of two-photon processes in hydrogen, 
hard-hexagon statistical mechanical models, and Clebsch—Gordan 
expansions for unitary representations of the Lorentz group 
S$O(3,1). In this paper it is shown that there is a simple and elegant 
way to construct these polynomials using the Heisenberg algebra. 


19688 Rational functions of momentum as invariants for 
one-dimensional, time-dependent potentials: Basic theory. 
Goedert, J.; Lewis, H.R. (Los Alamos National Laboratory 
MS-F642 Los Alamos, New Mexico 87545). Journal " 
Mathematical Physics (New York); 28: No. 3, 728-735(Mar 
1987). Contract W-7405-ENG-36. 

A framework for the momentum-resonance formulation of 
Lewis and Leach [Ann. Phys. (NY) 164, 47 (1985)] that casts new 
light into the nature of exact, explicitly time-dependent invariants 
for one-dimensional, time-dependent potentials and produces addi- 
tional examples of such invariants is presented. The momentum-res- 
onance formulation postulates that the invariant be a rational func- 
tion of momentum with simple poles, which are called momentum 
resonances. It is shown that an invariant of resonance type can be 
written as a functional of the potential in terms of the solution of a 
system of linear algebraic equations; and a single necessary and suf- 
ficient condition for a potential to admit an invariant of resonance 
type is obtained. These results are obtained by reformulating the 
problem in terms of a set of discrete moments that satisfy two sepa- 
rate recursion formulas. Invariants for new time-dependent poten- 
tials can be obtained and previously known invariants are recov- 
ered. 


19689 Rational functions of momentum as invariants for 
one-dimensional, time-dependent potentials: Two- and three- 
resonance cases. Lewis, H.R.; Goedert, J. (Los Alamos Na- 
tional Laboratory, MS-F642, Los Alamos, New Mexico 
87545). Journal of Mathematical Physics (New York); 28: No. 
3, 736-743(Mar 1987). Contract W-7405-ENG-36. 

The momentum-moment formulation [Ann. Phys. (NY), 164, 
47 (1985)] of Goedert and Lewis [J. Math. Phys. 28, XXX (1987)] 
and the momentum-resonance formulation of Lewis and Leach are 
used to study one-dimensional, time-dependent potentials that admit 
invariants which are rational functions of momentum with two or 
three simple poles. New examples are presented. 


19690 Geometric space-time perturbation. I. Multipara- 
meter perturbations. Maia, M.D. (Universidade de Brasilia, 
Departamento de Matematica, 70910, Brasilia, D. F. Brazil 
and Department of Physics, FM-15 University of Washing- 
ton, Seattle, Washington, 98195). Journal of Mathematical 
Physics (New York); 28: No. 3, 647-650(Mar 1987). 

The standard definition of space-time perturbation is reexam- 
ined. It is seen that the noninvariance of the metric under identifi- 
cation gauge transformations is a consequence of the adopted zero 
signature in the fifth dimension of the space of space-times. An n- 
parameter extension of that definition is proposed, with a (4+n)-di- 
mensional flat space of space-times with a nonsingular metric. It is 
shown that in the vicinity of a point in the background space-time 
there is a geometrically defined family of perturbations, which are 
solutions of the Einstein—Yang—NMills equations. 


Geometric space-time perturbation. II. Gauge in- 
variance. Maia, M.D. (Departmento de Matematica, Univer- 
sidade de Brasilia, 70910 Brasilia, DF, Brazil and Depart- 
ment of Physics, FM-15, University of Washington, Seattle, 
Washington 98195). Journal of Mathematical Physics (New 
York); 28: No. 3, 651-653(Mar 1987). 
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Using a multiparameter definition of space-time perturbation 
in a (4+n)-dimensional flat space, the question of identification 
gauge invariance of the background metric is examined. It is shown 
that when the allowed identification gauge transformations are 
given by rotations in the parameter space, then the background 
metric is invariant. A possible association with Kaluza—Klein 
theory is also examined. 


19692 Quantum action-angle-variable analysis of basic 
systems. Leacock, R.A.; Padgett, M.J. (Department of 
Physics and Ames Laboratory, Iowa State University, 
Ames, Iowa 50011). American Journal of Physics; 55: No. 3, 
261-264(Mar 1987). Contract W-7405-ENG-82. 

Quantum action-angle variables are used to describe and ana- 
lyze a number of familiar systems. For a given system, the quantum 
canonical transformation from the old coordinates, e.g., linear or 
polar, to the new coordinates, action-angle variables, is found by 
generalizing the corresponding classical transformation using a 
method based upon the correspondence principle, the Hermiticity 
and canonical nature of the old coordinates, and the requirement 
that the Hamiltonian be independent of the quantum angle variable. 
The bound-state energy levels and other important system proper- 
ties follow immediately from the canonical transformation. Har- 
monic oscillators of various dimensions and the three-dimensional 
angular momentum system are used as illustrations; these illustra- 
tions provide interesting alternatives to the usual quantum treat- 
ments. 


19693 Explaining the orbital velocity of an Earth satel- 
lite. Crawford, F.S. (Lawrence Berkeley Laboratory and 
Physics Department, University of California, Berkeley, 
California 94720). American Journal of Physics; 55: No. 3, 
275-275(Mar 1987). 

A very nontechnical explanation is given for the mechanics 
of placing a satellite in orbit. (AIP) 


19694 Quasiperiodically kicked quantum systems. Mi- 
lonni, P.W.; Ackerhalt, J.R.; Goggin, M.E. (Theoretical Di- 
vision, Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Physical Review [Section] A: General Physics; 
35: No. 4, 1714-1719(15 Feb 1987). 

We consider a two-state system kicked quasiperiodically by 
an external force. When the two kicking frequencies assumed for 
the force are incommensurate, there can be quantum chaos in the 
sense that (a) the autocorrelation function of the state vector 
decays, (b) the power spectrum of the state vector is broadband, 
and (c) the motion on the Bloch sphere is ergodic. The time evolu- 
tion of the state vector is nevertheless dynamically stable in the 
sense that memory of the initial state is retained. We also consider 
briefly the kicked quantum rotator and find, in agreement with She- 
pelyansky [Physica 8D, 208 (1983)], that the quantum localization 
effect is greatly weakened by the presence of two incommensurate 
driving frequencies. 


19695 Effective generating functions for quantum canoni- 
cal transformations. Ghandour, G.I. (Department of Physics, 
Kuwait University, Kuwait). Physical Review [Section] D. 
Particles and Fields; 35: No. 4, 1289-1295(15 Feb 1987). 

An effective generating function F(q,Q) is introduced for 
any given pair of quantum-mechanical systems whose classical 
Hamiltonians are canonically equivalent. Using e/sup i//sup F/ as a 
kernel, an integral transform relates the wave functions of the cor- 
responding quantum systems. The function F reduces in the classi- 
cal limit (h-dash-bar—0) to the generating function of the classical 
transformation. Conversely, starting with the classical form, F can 
be calculated in a recurrent fashion, order by order in powers of h- 
dash-bar. For the canonical transformation that relates a particle 
moving in an exponential (Liouville) potential to a free particle, the 
effective quantum generating function is identical to its classical 
counterpart. The generalization to quantum field theory is possible 
using the Schroedinger wave-functional formalism. 


19696 Possible phase transition of fractional spin in the 
O(3) o model. Karabali, D.; Murthy, G. (Physics Depart- 
ment, Brandeis University, Waltham, Massachusetts ee 
Physical Review [Section] D: Particles and Fields; 35: No. 4, 
1522-1524(15 Feb 1987). 


Fractional angular momentum in the O(3) nonlinear o model 
coupled to an Abelian gauge field with a topological mass is stud- 
ied semiclassically. The results are suggestive of a phase transition 
in the fractionalization as the mass parameter is varied. 


Hamiltonian systems: A ren- 
gyi, G.; Tishby, N. 
ment of Physics, Stevens Institete of Technoiogy, Hoboken, 
New Jersey 07030). Physical Review Letters; 58: No. 6, 527- 
5309 Feb 1987). 

Destabilization of the period-doubling scenario in Hamilton- 
ian systems due to noise is studied. A renormalization picture for 
stochastic area-preserving maps is introduced and a new universal 
characteristic number y/sub H/ = 17.017. . . for the noise ampli- 
tude is found. This factor governs scaling properties of the escape 
time from stable regions, which is demonstrated numerically as 
well. 


19698 Slinky whistlers. Crawford, F.S. (Physics Depart- 
ment and Lawrence Berkeley Laboratory, University of 
California, Berkeley, California 94720). American Journal of 
Physics; 55: No. 2, 130-134(Feb 1987). 

Delightful sounds, produced in simple experiments, agree 
with an elementary theoretical analysis. 


19699 Eigenvalues of a nonuniform string. Crawford, 
F.S. (Physics Department and Lawrence Berkeley Labora- 
tory, University of California, Berkeley, California 94720). 
American Journal of Physics; 55: No. 2, 168-169(Feb 1987). 

A modified WKB approximation is used to calculate the ei- 
genvalues for the transverse modes of a nonuniform strength. (AIP) 


19700 Elementary derivation of the law of equipartition 
of energy. Crawford, F.S. (Physics Department and Law- 


rence Berkeley Laboratory, University of California, Berke- 
ley, California 94720). American Journal of Physics; 55: No. 
2, 180-182(Feb 1987). 

In a freshman physics course the classical law of equiparti- 
tion of energy is usually stated without proof, because its usual der- 
ivation assumes knowledge of the Maxwell—Boltzmann distribution 
function, which is not always included in a first course. Here, in- 
stead, is a nonrigorous but plausible derivation based on simple me- 
chanical models. It does not use the distribution function and it 
shows roughly how long it takes to reach thermal equilibrium. 


19701 Thermal piston model for the optoacoustic effect: 
Sound generation in an optically thick gas. Stewart, R.B.; 
Diebold, G.J. (Brown University, Department of Chemis- 
try, Providence, Rhode Island 02912). Applied Physics Let- 
ters; 50: No. 1, 13-15(5 Jan 1987). 

At high concentrations of an infrared absorbing gas, the op- 
tical absorption length for the incident radiation can become small 
compared with the thermal diffusion length in the gas. A descrip- 
tion of the optoacoustic effect consequently must include thermal 
conduction of heat to the cell window since sound generation takes 
place in a thin layer of gas adjacent to the entrance window. A 
piston model is given here for the optoacoustic effect generated in 
a highly absorbing gas; in addition, experiments are reported that 
show new phase and amplitude dependences of the acoustic signal 
on gas concentrations, and modulation frequency. 


19702 Light scattering by an arbitrary particle: a physical 
reformulation of the coupled dipole method. Singham, S.B.; 
Bohren, C.F. (Life Sciences Division, Los Alamos National 
Laboratory, Los Alamos, New Mexico 87545). Optics Let- 
ters; 12: No. 1, 10-12(Jan 1987). 

The coupled dipole model of scattering by an arbitrary parti- 
cle has been reformulated in terms of internal scattering processes 
of all orders. This formalism readily permits physical interpretation 
of observables and provides a rational basis for making computa- 
tions more efficient. The calculation of scattering parameters can be 
simplified by appropriately terminating the infinite series at any 
order as well as by restricting the summations over the dipolar 
interaction terms within each order. Large particles can be parti- 
tioned into segments so that the scattered field is a superposition of 





the fields from the segments together with fields due to interactions 
among dipoles in different segments. 


19703 Cellular-automata method for phase unwrapping. 
Ghiglia, D.C.; Mastin, G.A.; Romero, L.A. (Sandia Nation- 
al Laboratories, Albuquerque, New Mexico 87185). Journal 
of the Optical Society of America A: Optics and Image Science; 
4: No. 1, 267-280(Jan 1987). Contract AC04-76DP00789. 

Research into two-dimensional phase unwrapping has uncov- 
ered interesting and troublesome inconsistencies that cause path-de- 
pendent results. Cellular automata, which are simple, discrete math- 
ematical systems, offered promise of computation in nondirectional, 
parallel manner. A cellular automaton was discovered that can 
unwrap consistent phase data in n dimensions in a path-independent 
manner and can automatically accommodate noise-induced (point- 
like) inconsistencies and arbitrary boundary conditions (region par- 
titioning). For data with regional (nonpointlike) inconsistencies, no 
phase-unwrapping algorithm will converge, including the cellular- 
automata approach. However, the automata method permits more 
simple visualization of the regional inconsistencies. Examples of its 
behavior on one- and two-dimensional data are presented. 


19704 Transition-strength fluctuations and the onset of 
chaotic motion. Alhassid, Y.; Levine, R.D. (A. W. Wright 
Nuclear Structure Laboratory, Yale University, New 
Haven, Connecticut 06511). Physical Review Letters; 57: No. 
23, 2879-2882(8 Dec 1986). 

The maximum-entropy formalism is used to characterize the 
fluctuations in transition strengths for a bound quantum-mechanical 
system. In the chaotic limit only one, ever present, sum rule is re- 
quired as a constraint. The resulting distribution is that of Porter 
and Thomas, which can also be derived from random-matrix 
theory. For nonchaotic systems the distribution of transition 
strengths has a lower entropy. A possible additional constraint, op- 
erative during the onset of chaos, is proposed. The distribution of 
maximal entropy subject to both constraints accords with computed 
intensities in a system of two degrees of freedom. 


19705 Time in quantum measurements. Partovi, M.H.; 
Blankenbecler, R. fica of Physics, California State 
University, Sacramento, California 95819). Physical Review 
Letters; 57: No. 23, 2887-2890(8 Dec 1986). 

Our formalism for describing quantum measurements is gen- 
eralized to the multitime case and used to derive rigorous time- 
energy uncertainty relations. For a free particle, we find that 
T&SH=2(1/2), where 5H is the dispersion in energy and T is the 
measurement duration as given by an external clock of arbitrarily 
high accuracy. Moreover, any system used as a clock obeys 
5t65H=(1/2), where St is the dispersion in the values of time as 
measured by the system. 


19706 Quantum limit for successive position measure- 
ments. Partovi, M.H.; Blankenbecler, R. (Department of 
Physics, California State University, Sacramento, California 
e389), Physical Review Letters; 57: No. 23, 2891-2893(8 Dec 


We apply a formalism for the description of multitime meas- 
urements to the derivation of the quantum limit on the precision 
with which a pair of successive position measurements can be per- 
formed on a free mass under conditions that would be optimal for 
detecting very weak forces. The result depends on the position res- 
olution of the measuring device as well as on the time interval be- 
tween the two measurements, and it spans a range of values which 
include a presently controversial result known as the standard 
quantum limit; any controversy is thereby resolved. 


19707 The spins of cyons and dyons. Lipkin, H.J.; Pesh- 
kin, M. (Argonne National Lab., Argonne, PL). Pp 295-300 
of Fundamental aspects of quantum theory. Gorini, V.; Fri- 
gerio, A. New York, NY: Plenum Sean (1986). (CONF- 
8509257—). 
From NATO workshop on fundamental aspects of quantum 
—- Como, Italy (2 Sep 1985). 
This paper examines the meaning of the angular momentum 
of the cyons in some detail and compares the cyon case with the 
more familiar case of the dyon composed of a spinless electron 
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bound by a scalar force to a spinless magnetic monopole. The ki- 
netic angular momentum is a gauge invariant observable. It appears 
in the kinetic energy terms in the Lagrangian or Hamiltonian and 
determines the height of the centrifugal barrier. The author at- 
tempts to find how the eigenvalues of the kinetic angular momen- 
tum are determined when there is no unambiguous way to define 
the rotation generator or no algebra to determine its allowed eigen- 
values. 


19708 Theories without AB effect misrepresent the dy- 
namics of the electromagnetic field. Peshkin, M. (Argonne 
National Lab., Argonne, IL). pp 329-334 of Fundamental as- 
Z of quantum theory. Gorini, V.; Frigerio, A. New 
k, NY; Plenum Been t (1986). (CONF- -8509257—). 
From NATO workshop on fundamental aspects of quantum 
ry; Como, Italy (2 Sep 1985). 

v The author summarizes arguments that show why AB 
cannot in fact be removed from the theory of quantum mechanics 
except by spoiling the conservation and quantization of angular mo- 
mentum. An appendix is discussed which relates between AB and 
Dirac’s original derivation of the charge quantization law from the 
now familiar singular strings. It is shown that to remove AB from 
quantum mechanics, one must either neglect the return flux, surren- 
der the quantization and the conservation of the total angular mo- 
mentum, or somehow break the relation between the electromag- 
netic field angular momentum and the operator which generates the 
rotations in quantum mechanics. 


19709 Nonlinear Eigenvalue Problems in Elliptic Vari- 
ational Inequalities: a local study. Conrad, F.; Brauner, C.; 
Issard-Roch, F.; Nicolaenko, B. (Departement Informatique, 
Saint-Etienne, France). Communications in Partial Differen- 
tial Equations (New York); 10: No. 2, 151-190(1985). 

The authors consider a class of Nonlinear Eigenvalue Prob- 
lems (N.L.E.P.) associated with Elliptic Variational Inequalities 
(E.V.L). First the authors introduce the main tools for a local study 
of branches of solutions; the authors extend the linearization proc- 
ess required in the case of equations. Next the authors prove the 
existence of arcs of solutions close to regular vs singular points, and 
determine their local behavior up to the first order. Finally, the au- 
thors discuss the connection between their regularity condition and 
some stability concept. 37 references, 6 figures. 
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REFER ALSO TO CITATION(S) 19334, 19340, 19783 


19710 (AD-A—174722/9/XAB) Radiation from pulsed 
electron beams in space plasmas. Interim report, January 
1984-March 1985. Harker, K.J.; Banks, P.M. (Stanford 
Univ., CA (USA). Space, Telecommunications and Radios- 
cience Lab.). Oct 1986. 15p. NTIS, PC A02/MF AO1. 

A theoretical study was made of the electromagnetic radi- 
ation arising from pulsed electron beams. The study assumes an 
electron beam that has a well-organized spatial structure deter- 
mined by a fixed trajectory in a magnetic field and on/off pulsing 
governed by the electron source. From this model the electromag- 
netic radiation is determined by adding coherently the radiation 
from each individual electron in the helical stream. This study was 
comprised of three parts. In the first part, the number of beam 
pulses was assumed finite, and the beam was assumed to extend 
from z = minus infinity to plus infinity. In the second part, an infi- 
nite pulse train was assumed, taking into account that the beam ex- 
tends only in the half-space from z=0 (the gun position) outward 
to infinity. Formulas for the radiation as a function of ray angle, 
propagation angle, electron-beam pulse width and separation, and 
beam current, voltage and pitch angle were determined. Predictions 
of the power radiated were made for representative examples. In 
the third part, the theory was generalized to the near-field region. 
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19711 (DOE/ET/51013—200) Recent results from the 
Tara tandem mirror and Constance-B mirror. Post, R.S.; 
Brau, K.; Casey, J.; Chen, X.; Coleman, J.; Garner, R.; Go- 
lovato, S.; Gerver, "M:; Goodman, D.; Guss, W. (Massachu- 
setts Inst. of Tech., ” Cambridge (USA). Plasma Fusion 
Center). Nov 1986. Contract AC02-78ET51013. 18p. (PFC/ 
CP—86-15; CONF-861106—20). NTIS, PC A02. File 
Number DE87005996. 

From IAEA international conference on plasma physics and 
controlled nuclear fusion research; Kyoto, Japan (12 Nov 1986). 

The Tara tandem mirror program has studied anchor and 
ponderomotive stabilization, axicell plugging with ECH and ICRF, 
sloshing ion buildup in the axicells, and halo formation and stabili- 
zation by an axisymmetric divertor. Central cell plasma parameters 
achieved by midplane fueling and slow wave ICRF heating from a 
local magnetic hill are 8 = 1.2%, n/sub e/ = 3 x 10% cm™®*. The 
plasma is stabilized both by anchor ion 8 and by ponderomotive 
stabilization with the central cell ICRF in combination with a mag- 
netic divertor, realizing a completely axisymmetric configuration. 
Anchor ICRF creates non-Boltzman potential plugging of central 
cell ions. Neutral beam injection establishes a sloshing ion distribu- 
tion for a cold dense central cell stream; the hot ion confinement is 
classical and dominated by electron drag. Axicell ECH plugging 
experiments lead to near total reduction in endloss, but also to a 
decrease in the central cell density, indicating increased radial 
losses. Single-ended ECH plugging shows no increase in opposite 
endloss. Single-ended plugging with axicell ICRF produces 50% 
reduction in ion endloss, with about half of the reflected ions ob- 
served in the opposite endloss. In the Constance-B quadrupole 
mirror the hot electron pressure profile is peaked off-axis and has 
the shape of a baseball seam. 


19712 (DOE/ET/51013—201) Application of millimeter- 
wave scattering to diagnostics of fusion alphas. Woskoboini- 
kow, P.; Cohn, D.R.; Machuzak, J.S.; Temkin, R.J. (Massa- 
chusetts Inst. of Tech., Cambridge (USA). Plasma Fusion 
Center). Nov 1986. Contract AC02-78ET51013. 33p. (PFC/ 
CP—86-16; CONF-861110—3). NTIS, PC A03/MF AOI; 1; 
GPO Dep. File Number DE87005997. 

From American Physical Society Plasma Physics Division 
meeting; Baltimore, MD, USA (3 Nov 1986). 

eter-wave collective Thomson scattering from ion 

thermal fluctuations can be a powerful technique for the measure- 
ment of localized alpha density and velocity distribution in an igni- 
tion tokamak. Recent advances in high-power, long-pulse millime- 
ter-wave sources such as the gyrotron have made this possible. 
Scattered signal levels in WHz™! scale as wavelength to the 3/2 
power and signal to noise ratio is proportional to the square root of 
integration time. 100 kW, 10 ms source power at the plasma would 
be sufficient for diagnostics of fusion alphas in the proposed com- 
pact ignition tokamak (CIT) (N/sub a/ ~ 10'%cm™°). A frequency 
between the plasma frequency and the electron cyclotron reso- 
nance, ~ 130 to 290 GHz may provide the best plasma accessibility 
for this diagnostic as well as microinstability studies. Millimeter- 
wave scattering experience in tokamaks and mirrors indicte that 
edge turbulence should not be a serious impediment. Refraction un- 
certainties could be minimized by appropriate choice of scattering 
geometry. 


19713 (DOE/ET/51013—202) Gas pressure measure- 
ments and control in the Tara tandem mirror experiment. 
Post, R.S.; Brau, K.; Casey, J.; Coleman, J.; Golovato, S.; 
Guss, W.; : Horne, S.; Irby, J.; Kesner, J. Lane, B ag (Massa- 
chusetts Inst. of Tech., Cambridge (USA). Plasma Fusion 
Center). May 1986. Contract AC02-78ET51013. 2ip. (PFC/ 
CP—86-17; CONF-860582—3). NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87005998. 

From Workshop on surface modification by plasma-surface 
interactions; Princeton, NJ, USA oa 1986). 

The Tara Tandem Mirror a 10 m long, 22 cm diameter 
central cell plasma heated by fundamental ion cyclotron heating. 
Typical central cell parameters in unplugged operation are n = 3 x 
10'2/cm*. T/sub i perpendicular/ = 300 eV, T/sub i parallel/ = 75 
eV. The axisymmetric plug cell incorporates sloshing ions and 
ECH to generate axial confining potentials. The axisymmetric cen- 
tral cell and plug comprise a max-B mirror which is observed to 
operate in both flute stable and unstable regimes. The flute instabil- 
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ity is m = 1 and can be stabilized by an outboard anchor. The 
anchor plasma is formed by electron and ion cyclotron heating. 
Satisfactory operation of a tandem mirror requires extensive control 
of neutral gas from neutral beam (NB) sources and startup. Tara 
makes extensive use of Ti gettering in the beamlines, beam dumps 
and plasma surfaces for both hydrogen pumping and reflux control. 
A description of this technology along with its impact on plasma 
performance is discussed. 


19714 (DOE/ET/51013—203) Problems of gas control 
and fueling in the Tara tandem mirror. Post, R.S.; Horne, S.; 
Brau, K.; Casey, J.; Golovato, S.; Sevillano, E.; Shuy, G.; 
Smith, D.K. (Massachusetts Inst. of Tech., Cambridge 
(USA). Plasma Fusion Center). Oct 1986. Contract AC02- 
78ET51013. 12p. (PFC/CP—86-18; CONF-861019—24). 
NTIS MF A0O1; 2; GPO Dep. File Number DE87005999. 
From 10. international vacuum congress and 6. international 
conference on solid surfaces and the 33. national symposium of the 
American Vacuum Society; Baltimore, MD, USA (27 Oct 1986). 
Control of the edge neutral pressure is critical for 
thermal barrier operation of tandem mirrors. High neutral pressures 
lead to substantial charge exchange losses of plasma ions as well as 
creating a population of cold ions and electrons which may be elec- 
trostatically trapped in the negative and positive confining poten- 
tials in the end cells. The primary sources of neutral gas in Tara are 
central cell and transition gas injection, and neutral beam injection 
in the plugs. In the central cell, the region of ionization is separated 
from the mirror-trapped hot ion region. Gettering in the region of 
hot ions, controls reflux and reduces the central cell gas contribu- 
tion to the plug. During end plugging, the plasma stream from the 
central cell which is used to fuel the minimum B anchor cells is cut 
off, so that gas fueling must be supplied in the transition region. 
The beamlines and dumps use LN/Ti pumps, baffling and bakeable 
dumps and scrapers to limit gas penetration to the plug plasma. 
Gettering of the plug wall and geometric considerations are used to 
control reflux from charge exchange. Monte-Carlo simulations are 
used to analyze the plug and central cell reflux. A new central cell 
configuration employing a midplane magnetic divertor is now being 
evaluated. The halo plasma produced in the diverted magnetic flux 
will be used to improve shielding of the core plasma from charge 
exchange. 


19715 (DOE/ET/51013—204) Techniques for obtaining 
velocity distributions of atoms or ions from Doppler-broad- 
ened spectral line profiles. Moran, T.G. (Massachusetts Inst. 
of Tech., Cambridge (USA). Plasma Fusion Center). Dec 
1986. Contract AC02-78ET51013. 20p. (PFC/RR—86-24). 
NTIS, PC A02/MF AOl; 1; GPO Dep. File Number 
DE87006000. 

Analysis of the doppler-broadened profiles of spectral lines 
radiated by atoms or ions in plasmas yields information about their 
velocity distributions. Researchers have analysed profiles of lines 
radiated by atoms in isotropic velocity distributions in several ways, 
one being the inversion of the integral equation which relates the 
velocity distribution to the line profile. This inversion formula was 
derived for a separate application and was given to within an arbi- 
trary multiplicative constant. This paper presents a new derivation 
which obtains the inversion exactly, using a method which is easily 
generalized for determination of anisotropic velocity distribution 
functions. The technique to obtain an anisotropic velocity distribu- 
tion function from line profiles measured at different angles is out- 
lined. 


19716 (DOE/ET/53088—251) Stochastic electron dy- 
namics due to drift waves in a sheared magnetic field and 
other drift motion problems. Robertson, J.A. (Texas Univ., 
Austin (USA). Inst. for Fusion Studies). Dec 1986. Contract 
FG05-80ET53088. 155p. (FSR—251). NTIS, PC A08/MF 
A01; 1; GPO Dep. File Number DE87005523. 

Electron motion in a single electrostatic wave in a sheared 
magnetic field is shown to become stochastic in the presence of a 
second wave at an amplitude well below that obtained from the 
overlapping pendulum resonance approximation. The enhanced sto- 
chasticity occurs for low parallel velocity electrons for which the 
parallel trapping motion from eE/sub parallel//m interacts strongly 
with the E x B trapping motion due to the presence of magnetic 





shear. The guiding-center equations for single particle electron 
orbits in given fields are investigated using both analytical and nu- 
merical techniques. The model assumes a slab magnetic field geom- 
etry with shear and two electrostatic plane waves propagating at an 
angle with respect to each other. Collisions and the self-consistent 
effect of the electron motion upon the fields are ignored. The guid- 
ing-center motion in an inertial reference frame moving in phase 
with the two waves is given by a two degree-of-freedom, autono- 
mous Hamiltonian system. The single wave particle motion may be 
reduced to a two parameter family of one degree-of-freedom Ham- 
iltonians which bifurcate from a pendulum phase space to a topolo- 
gy with three chains of elliptic and hyperbolic fixed points separat- 
ed in radius about the mode-rational surface. In the presence of a 
perturbing wave with a different helicity, electrons in the small par- 
allel velocity regime become stochastic at an amplitude scaling as 
the fourth root of the wave potential. The results obtained for sto- 
chastic motion apply directly to the problem of electron diffusion 
in drift waves occurring in toroidal fusion confinement devices. 
The effect of an adiabatically changing radial electric field upon 
guiding-center orbits in tokamaks is also investigated. This pertur- 
bation causes a radial polarization drift of trapped particle tokamak 
orbits. 


19717 (GA-A—18683) Initial results from the DIII-D to- 
kamak. Luxon, J.; Anderson, P.; Baity, F.; Baxi, C.; Bram- 
son, G.; Brooks, N.; Brown, B.; Burley, B.; Burrell, K.; 
Callis, R. (GA Technologies, Inc., San Diego, CA (USA); 
Japan Atomic Energy Research Inst., Tokyo; Oak Ridge 
National Lab., TN (USA); Lawrence Livermore National 
Lab., CA (USA); Max-Planck-Institut fuer Plasmaphysik, 
Garching (Germany, F.R.); Commission of the Euro 
Communities, Abingdon (UK). JET Joint Undertaking). 
Nov 1986. Contract AC03-84ER51044. 16p. (CONF- 
861106—19). NTIS, PC A02/MF AOl1; 1; GPO Dep. File 
Number DE87005861. 

From IAEA international conference on plasma physics and 
controlled nuclear fusion research; Kyoto, Japan (12 Nov 1986). 

The DIII-D tokamak was designed to exploit both (a) the 
strong dependence of limiting beta values and plasma energy con- 
finement on high current, and (b) the effectiveness of the divertor 
configuration in obtaining good confinement. Initial operation of 
the device has resulted in ohmic confinement (tau ~ 150 ms) com- 
parable to other large tokamaks and low levels of plasma impurities 
(Z/sub eff/ = 1.5 at anti n/sub e/ = 6 x 10’® m~$). Both single 
null divertor and elongated dee-shaped limiter plasmas have been 
produced. This paper reports both attaining H-mode confinement 
during beam heating of plasmas in open divertor configurations and 
values of the Troyton scaling quantity (I/aB ~ 2) large enough to 
allow future studies of beta limits in regimes heretofore unattain- 
able. 


19718 (iPP—5/1) Plasma flow in the sheath and the pre- 
sheath of a scrape-off layer. Chodura, R. (Max-Planck-Insti- 
tut fuer Plasmaphysik, Garching (Germany, F.R.)). Feb 
1985. 38p. NTIS (US Sales Only), PC A03/MF AOl1. File 
Number DE87750853. 

The theory of plasma-wall transition is reviewed including 
the effect of a magnetic field oblique to the wall leading to a 
double structure of the sheath. The implications of the conditions at 
the sheath edge on the flow in the presheath are discussed. 


19719 (IPP-ITI—100) Anomalous transport and unstable 
modes in neutral-beam-heated L and H plasmas of ASDEX. 
Becker, G. (Max-Planck-Institut fuer Plasmaphysik, Garch- 
ing (Germany, F.R.)). Jan 1985. 20p. NTIS (US Sales 
Only), PC A02/MF A01. File Number DE87750851. 

It is attempted to determine the type of instabilities responsi- 
ble for anomalous transport in the L and H regimes. Resistive and 
ideal ballooning as well as pressure-driven modes are found to be 
stable. There is seen no clear correlation between the electron heat 
diffusivity in L discharges and the extent of the banana zone. With 
v/sub *e/ < 1 and v/sub *i/ < 1 dissipative trapped-electron and 
trapped-ion modes should be the dominant drift instabilities in L 
and H discharges. The time evolution of eta/sub e,i/ = dinT/sub 
e,i//dinn is shown to be correlated with L and H transport. The 
operational limits of the H regime are found to be connected with 
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variations of eta/sub e,i/, which primarily result from changing the 
heating profile of injection and the beam fuelling. 


19720 (JAERI-M—86-015) Crystal spectrometer on JFT- 
2M. (Japan Atomic Energy Research Inst., Tokyo). Mar 
1986. 37p. Din Japanese). NTIS (US Sales Only), PC A03/ 
MF AO1. File Number DE87701024. 

To measure the central ion temperature in JFT-2M, a 
Johann type spectrometer (Rowland circle diameter; 2453 
mm, Crystal; Quartz (SiO/sub 2/), Cut; (224-bar3)) was construct- 
ed, and by using Holumium target X-ray tube, a focus of this spec- 
trometer was adjusted. In this process following results were ob- 
tained. (1) The resolving power (A/AA) of this spectrometer is 
above 2 x 10/sup 4/. (2) The depth of a focus is about +-5 mm. 
These results indicate that this spectrometer can use to measure the 
Doppler profile of He-like iron line (FeXXV, A = 0.1850 nm) and 
dielectric satellite spectra of Li-like iron in JFT-2M plasma heated 
by ICRF and NBI. 


19721 (JAERI-M—86-022) Positional instability analysis 
in JT-60. (Japan Atomic Energy Research Inst., or 
Mar 1986. 20p. (In Japanese). NTIS (US Sales Only), PC 
A02/MF AO01. File Number DE87701029. 

JT-60 has the poloidal divertor with the stagnation point (X- 
point) in the outerside of torus, where n-index changes from + 
to -co. Therefore it is necessary to analyze the positional instability 
(axisymmetric mode). In this paper divertor configuration is mainly 
analyzed by using the ideal MHD stability code ERATO-J. Fol- 
lowing results were obtained; (1) There is a wide positional stability 
region in case of divertor configuration with X-point in the outer- 
side of torus. (2) In the case of the vertical instability, the displace- 
ment is small near the X-point and plasma rotates around the X- 
point, while, for the horizontal instability the displacement is local- 
ized near the plasma surface and the plasma flows into the X-point. 
Both of these displacement are much different from those of rigid 
model. (3) As the internal inductance increases, the stability region 
shifts toward the large n-index number. For usual plasma operation 
with q/sub 0/ > 1, however, this change of stability region is not 
essential. 


19722 (JAERI-M—86-024) Numerical analysis of m = 1 
multi-tearing mode. (Japan Atomic Energy Research Inst., 
Tokyo). Mar 1986. 42p. (In Japanese). NTIS (US Sales 
Only), PC A03/MF AO1. File stenier DE87701030. 

Linear stability and nonlinear evolution of m = 1 multi-tear- 
ing modes, which become unstable in case there exist more than 
two resonant surfaces with safety factor q equal one, has been stud- 
ied by using the reduced set of MHD equations in a low beta and 
cylindrical plasma. Results of linear calculation show that the ei- 
genfunction corresponding to the largest eigenvalue of m = 1 
multi-tearing mode takes finite value from the plasma center to one 
of the resonant surfaces with q equal one, and the perturbation due 
to the mode extends to the plasma center region. Results of nonlin- 
ear calculation show that there are two different cases of the non- 
linear evolution. The first case is magnetic flux exchange including 
the plasma center region accompanied by the internal disruption. 
And the second one is the saturation of magnetic flux exchange in 
the local peripheral region with the plasma center region un- 
changed. The difference in nonlinear phenomena can be explained 
by the values of magnetic flux function at plasma center and each 
resonant surface. This local magnetic flux exchange due to m = 1 
multi-tearing mode is considered to be the mechanism of double 
sawtooth oscillation obserbed in TFTR and Doublet III. 


19723 (JAERI-M—86-025) Maximum £ limited by ideal 
MHD ballooning instabilites in JT-60. (Japan Atomic 
Energy Research Inst., Tokyo). Mar 1986. 20p. (In Japa- 
nese). NTIS (US Sales Only), PC A02/MF AO0Ol. File 
Number DE87701031. 

Maximum 8 limited by ideal MHD ballooning instabilities is 
investigated on divertor configurations in JT-60. Maximum 8 
against ballooning modes in JT-60 has strong dependency on the 
distribution of the safety factor over the magnetic surfaces. Maxi- 
mum £ is — 2% for q/sub 0/ = 1.0, while more than 3 % for q/ 
sub 0/ = 1.5. These results suggest that the profile control of the 
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safety factor, especially on the magnetic axis, is attractive to the 
higher 8 operation in JT-60. 


19724 (JAERI-M—86-033) Confinement studies during 
the ICRF heating experiment in the JFT-2M. Odajima, 
Kazuo; Matsumoto, Hiroshi; Tamai, Hiroshi; Ogawa, Toshi- 
hide; Hoshino, Katsumichi. (Japan Atomic Energy Research 
Inst., Tokyo). Mar 1986. 23p. NTIS (US Sales Only), PC 
A02/MF A01. File Number DE87701036. 

Decay time of stored energy when additional heating power 
decreased abruptly is measured. The energy decay time is almost 
constant 15 ms irrespective of the gross energy confinement time 
tau/sub E//sup G/ = 21 - 46 ms, which are changed by the ICRF 
heating power up to 1.5 MW. The decay time coincides with a 
confinement time of the additionally heated power defined by tau/ 
sub ad/ = A/sub T//P/sub Tot/ when n/sub e/-bar = const. This 
results indicates that the incremental energy by the additional heat- 
ing behaves independently of the gross plasma energy. It is also 
shown that tau/sub ad/ is almost independent of density and plasma 
current as well as heating power. 


19725 (JAERI-M—86-036) Particle control in a toka- 
mak. (Japan Atomic Energy Research Inst., Tokyo). Mar 
1986. 16p. NTIS (US Sales Only), PC A02/MF AOl. File 
Number DE87701038. 

A survey of the studies on particle control, for both impurity 
and fuel particles, on DIVA and Doublet III tokamaks is presented. 
Relation between plasma-wall interactions and confinement charac- 
teristics of a tokamak plasma with respect to both impurity and fuel 
particle controls is discussed. It is shown as examples of particle 
control that energy confinement time is improved by impurity con- 
trol with carbonization in DIVA and by fuel particle control with 
D/sub 2/ pellet injection in Double III. 


19726 (JAERI-M—86-056) Radiation loss and global 
energy balance of ohmically heated divertor discharge in JT- 
60 tokamak. (Japan Atomic Energy Research Inst., Tokyo). 
Mar 1986. 16p. NTIS (US Sales Only), PC A02/MF AOl1. 
File Number DE87701056. 

Divertor experiment in JT-60 with a small divertor chamber 
has been successfully performed up to 1.6 MA discharge. Several 
divertor effects were experimentally confirmed as follows. Radi- 
ation loss in main plasma saturates with the increase of plasma cur- 
rent and its ratio to the input power is about 20% at 1.5 MA. The 
rest of input power is exhausted into the divertor chamber and a 
half of it is dissipated as the radiation loss. Impurity accumulation is 
not observed during a few sec without internal MHD activity and 
gross impurity confinement time is several hundred msec. 


19727 (Juel—1952) Nonlinear gyrokinetics of high B axi- 
symmetric plasmas. Rogister, A.; Hasselberg, G. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
Plasmaphysik). Sep 1984. 3lp. NTIS (US Sales Only), PC 
A03/MF A0O1. File Number DE87750850. 

We derive the nonlinear gyrokinetic equation for axisymme- 
tric plasmas in its most general form, i.e. including finite B, colli- 
sions, driving toroidal electric field, and, accordingly, non-Maxwel- 
lian, poloidally dependent unperturbed distribution functions. We 
note the relation between the assumption of radial periodicity of the 
linear eigenfunction - the period being a multiple of the distance be- 
tween rational surfaces - and the ballooning representation. We 
remark that this assumption is not justified in the presence of non- 
linear interactions, and, from there, suggest a possible saturation 
mechanism of the potentially dangerous toroidicity induced modes. 


19728 (Juel—1971) Influence of cross field diffusion and 
convection on the impurity ion transport in the limiter shadow 
region of a tokamak. Pt. 1. Analytical formulae. Claassen, 
H.A.; Gerhauser, H. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Inst. fuer Plasmaphysik). Feb 
1985. 19p. NTIS (US Sales Only), PC A02/MF AOI. File 
Number DE87750849. 

In the present report an attempt is made to extend the impu- 
rity transport analysis by inclusion of diffusion and convection 
processes perpendicular to the magnetic field. In this more realistic 
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case both the neutral and the ionized impurities may escape the 
plasma scrape-off layer across the magnetic field lines. 


19729 (KFTI—85-1) Method of determination of —_ 
filament shape in tokamak of adiabatic 

(Tsentral’nyj Nauchno-Issledovatel’skij Inst. inna i i 
Tekhniko-E onomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike, Moscow (USSR)). 1985. 8p. (In Russian). 
NTIS (US Sales Only), PC A02/MF A0Ol1. File Number 
DE87701207. 

Fast method for determining the position and shape of 
plasma filament in tokamak is described with a small number of 
measurements of magnetic flux and field at the circuit embracing 
the plasma filament in meridional cross section. The results of nu- 
merical cheking of the method efficiency at the tokamak model of 
adiabatic compression are presented. 10 refs.; 2 figs. 


19730 (KFTI—85-2) Integral methods of the problem so- 
lution on magnetic plasma diagnostics in tokamak. 
(Tsentral'nyj Nauchno-Issledovatel'’skij Inst. Informatsii i 
Tekhniko-Ehkonomicheskikh Issledovanij po Atomnoj 
Nauke i Tekhnike, Moscow (USSR)). 1985. 17p. (in Rus- 
sian). NTIS (US Sales Only), PC A02/MF AO0Ol. File 
Number DE87701208. 

Mathematical problems of processing the results of external 
magnetic measurements in tokamak are considered. On the base of 
the Green function method the solution of basic magnetostatics 
equation in torus for boundary conditions specified at the circuit 
embracing plasma filament in meridional cross section is obtained. 
A mathematical algorithm for determining the current profile in to- 
kamak based on two independent measurements of poloidal flux, 
total plasma current and diamagnetic signal is suggested. 17 refs. 


19731 (KFTI—85-4) Turbulent heating of plasma ions in 
heavy magnetic field under development of ion-ion instability. 
Kinetic numerical experiment. (Tsentral’nyj Nauchno- 
Issledovatel’skij Inst. Informatsii i Tekhniko-Ehkonomiches- 
kikh Issledovanij E Atomnoj Nauke i Tekhnike, Moscow 
(USSR)). 1985. 1 (In Russian). NTIS (US Sales Only), 
PC A02/MF AO1. File Number DE87701210. 

By the method of discrete simulation the development and 
saturation of current instability arising in a plasma with ions of two 
kinds at relative motion of ion components across static magnetic 
field is investigated. The initial instability stage is characterized by 
electrostatic oscillations build-up frequency and increment of 
growth of which corresponds to linear theory predictions. The 
growth of fluctuation electric field amplitude leads to formation of 
non-stationary pits (cavitons) of density filled with high-frequency 
field ordered structure of long lived formations (vortices) in a phase 
space. The resonance (Cherenkov) interaction of plasma ions with 
electrostatic waves localized in a caviton results in generation of a 
great number of epithermal ions. The capture of a considerable part 
of ions by electric field of ionic pulsations of a large amplitude 
along with the growth of ion temperature leads to instability satura- 
tion when the destruction of localized structures and stochastic 
heating of the basic mass of ions occurs. 11 refs. 


19732 (KFTI—85-7) Problem of local energy production 
and distribution instability in Uragan-2 stellarator with turbu- 
lent current. Stress heating. (Tsentral’nyj Nauchno- 
Issledovatel'skij Inst. Informatsii i Tekhniko-Ehkonomiches- 
kikh Issledovanij po Atomnoj Nauke i Tekhnike, Moscow 
(USSR)). 1985. 28p. (In Russian). NTIS (US Sales Only), 
PC A03/MF AO1. File Number DE87701212. 

Experimental results on investigation of local energy release 
in plasma resulting in instability break-down in "Uragan-2” stellara- 
tor are generalized in the case of plasma heating by a powerful cur- 
rent pulse. Correlation between variation of poloidal magnetic flux 
in plasma filament, abnormal heating of electrons and ions and 
breaks-down in stellarators is established. Zones of abnormal 
energy produiction in plasma are identified. Spatial localization of 
electron acceleration and heating on resonance magnetic surfaces is 
discovered. Principle feasibility of break-down suppress both with 
an increase of magnetic field strength and transition of a heavy-cur- 
rent discharge into a regime of abnormal energy release all over the 
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filament volume is discovered. The regime of abnormal energy re- 
lease is typical for magnetic force lines overconnection in turbulent 
plasma and is called “stress-heating” of a plasma. Pulsed plasma 
heating is conducted under above conditions, where value of mean 
“beta” of plasma attains 0.5%. 29 refs.; 20 figs. 


19733 (KIYI—83-31, pp 3-7) To the problem of MHD 
stability of tokamak with finite Bsub(y). Cheremnykh, O.K. 
1983. (In Russian). NTIS (US Sales Only), PC A02/MF 
A01. File Number DE87780094. 

In Essential fusion problems. 

A study was made on small-scale, quasiflute perturbations in 
tokamak with finite plasma pressure and shear. A special attention 
is paid to consideration of finite plasma pressure. It is shown that 
shear in this case produces a stabilizing effect on studied perturba- 
tions. 3 refs. 


(KIYI—83-31, pp 7-10) Suppression of thermal in- 
stabilities in a thermonuclear reactor. Paguta, M.T. 1983. (In 
Russian). NTIS (US Sales Only), PC A02/MF AO1. File 
Number DE87780094. 

In Essential fusion problems. 

The development of thermal instability during self-sustaining 
thermonuclear reaction is considered. Analytical design of requlator 
providing the damping of transition processes of plasma tempera- 
ture perturbations is based on one-dimensional model of thermonu- 
clear burning. The technique for synthesis of modal control for the 
system stabilizing temperature of this process is given. 4 refs.; 1 
figs. 


19735 (PPPL—2364) Evolution of TFTR scrape-off plas- 
mas with neutral beam injection. Budny, R.; Heifetz, D.; Kil- 
patrick, S.; Manos, D.; Owens, D.K.; Papes, R.; Stangeby, 


P.; Ulrickson, M. (Princeton Univ., NJ (USA). 
Physics Lab.). Sep 1986. Contract AC02-76CH03073. 19p. 


(CONF-860582—2). NTIS, PC A02/MF A01; GPO Dep. 
File Number DE87000667. 

From Workshop on surface modification by plasma-surface 
interactions; aoe NJ, USA (1 May 1986). 

Langmuir probe radial scans were achieved for several types 
of neutral-beam-heated 0.8 MA discharges in TFTR. The I(V) 
characteristics were analyzed to derive N/sub e/ and T/sub e/ pro- 
files and extrapolated to infer the global particle confinement time 
tau/sub p/(t). A one-dimensional edge model was used to infer 
transport coefficients before and during neutral beam injection. The 
model indicates that ionization in the scrape-off increases the ion 
flux to the limiter by a factor ~2 and alters the profiles. 


19736 (PPPL—2395) Neutron ion temperature measure- 
ment. Strachan, J.D.; Hendel, H.W.; Lovberg, J.; Niesch- 
midt, E.B. (Princeton Univ., NJ (USA). Plasma Physics 
Lab.). Nov 1986. Contract AC02-76CH03073. 30p. (CONF- 
860902—4). NTIS, PC A03/MF AO01; 1; GPO Dep. File 
Number DE87005629. 

From Course and workshop on basic and advanced fusion 
plasma diagnostic techniques; Varenna, Italy (3 Sep 1986). 

One important use of fusion product diagnostics is in the de- 
termination of the deuterium ion temperature from the magnitude 
of the 2.5 MeV d(d,n)*He neutron emission. The detectors, calibra- 
tion methods, and limitations of this technique are reviewed here 
with emphasis on procedures used at PPPL. In most tokamaks, the 
ion temperature deduced from neutrons is in reasonable agreement 
with the ion temperature deduced by other techniques. 


19737 (PPPL—2398) Loss of beam ions to the inside of 
the PDX [Poloidal Divertor Experiment] tokamak during the 
fishbone instability. Heidbrink, W.W.; Beiersdorfer, P. 
(Princeton Univ., NJ (USA). Plasma Physics Lab.). Nov 
1986. Contract AC02-76CH03073. 11p. NTIS, PC A02/MF 
A01; 1; GPO Dep. File Number DE87005630. 

Using data from two vertical charge-exchange detectors on 
the Poloidal Divertor Experiment (PDX), we have identified a set 
of conditions for which loss of beam ions inward in major radius is 
observed during the fishbone instability. Previously, it was reported 
that beam ions were lost only to the outside of the PDX tokamak. 
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19738 (PPPL—2403) Tokamak x ray diagnostic instru- 
mentation. Hill, K.W.; Beiersdorfer, P.; Bitter, M.; Fredrick- 
son, E.; Von Goeler, S.; Hsuan, H.; Johnson, L.C.; Liew, 
S.L.; McGuire, K.; Pare, V. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.). Jan 1987. Contract AC02- 
76CH03073. 55p. NTIS, PC A04/MF AO01; 1; GPO Dep. 
File Number DE87005617. 

Three classes of x-ray diagnostic instruments enable measure- 
ment of a variety of tokamak physics parameters from different fea- 
tures of the x-ray emission spectrum. (1) The soft x-ray (1 to 50 
keV) pulse-height-analysis (PHA) diagnostic measures impurity 
concentrations from characteristic line intensities and the continu- 
um enhancement, and measures the electron temperature from the 
continuum slope. (2) The Bragg x-ray crystal spectrometer (XCS) 
measures the ion temperature and neutral-beam-induced toroidal ro- 
tation velocity from the Doppler broadening and wavelength shift, 
respectively, of spectral lines of medium-Z impurity ions. Impurity 
charge state distributions, precise wavelengths, and inner-shell exci- 
tation and recombination rates can also be studied. X rays are dif- 
fracted and focused by a bent crystal onto a position-sensitive de- 
tector. The spectral resolving power E/AE is greater than 10‘ and 
time resolution is 10 ms. (3) The x-ray imaging system (XIS) meas- 
ures the spatial structure of rapid fluctuations (0.1 to 100 kHZ) pro- 
viding information on MHD phenomena, impurity transport rates, 
toroidal rotation velocity, plasma position, and the electron temper- 
ature profile. It uses an array of silicon surface-barrier diodes which 
view different chords of the plasma through a common slot aper- 
ture and operate in current (as opposed to counting) mode. The ef- 
fectiveness of shields to protect detectors from fusion-neutron radi- 
ation effects has been studied both theoretically and experimentally. 


19739 (PPPL—2404) Scrape-off profiles and effects of 
limiter pumping in Tore Supra. Budny, R. (Princeton Univ., 
NJ (USA). Plasma Physics Lab.). Nov 1986. Contract 
AC02-76CH03073. 19p. NTIS, PC A02/MF AOI; 1; GPO 
Dep. File Number DE87005615. 

A one dimensional plasma scrape-off model was used to sim- 
ulate Tore Supra discharges which are limited by various combina- 
tions of the pumped and inner limiters. Scrape-off profiles of the 
electron density and temperature, ion temperature, and neutral den- 
sity are given. For each case, various fractions of the ion flux to the 
neutralizers were assumed to be pumped. Modifications of the 
scrap-off profiles caused by pumping are predicted. Pumping effi- 
ciencies are calculated including the effects of flux amplification 
caused by recycling. The pumping efficiency is estimated to be 8% 
for low-power discharges formed on the outer pumped limiter, 
7.5% for intermediate-power discharges formed on the seven- 
module pumped-limiter system, and 5% for full-power discharges 
formed on both the inner limiter and the pumped-limiter system. 
The maximum particle removal rate is estimated to be 150 T1/s. 


19740 (PPPL—2405) Measurements of beam-ion confine- 
ment during tangential beam-driven instabilities in PBX 
[Princeton Beta Experiment]. Heidbrink, W.W.; Kaita, R.; 
Takahashi, H.; Gammel, G.; Hammett, G.W.; Kaye, S. 
(Princeton Univ., NJ (USA). Plasma Physics Lab.). Jan 
1987. Contract AC02-76CH03073. 44p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE87005613. 

During tangential injection of neutral beams into low density 
tokamak plasmas with 8 > 1% in the Princeton Beta Experiment 
(PBX), instabilities are observed that degrade the confinement of 
beam ions. Neutron, charge-exchange, and diamagnetic loop meas- 
urements are examined in order to identify the mechanism or mech- 
anisms responsible for the beam-ion transport. The data suggest a 
resonant interaction between the instabilities and the parallel ener- 
getic beam ions. Evidence for some nonresonant transport also 
exists. 


19741 Generation and control of high transient electrical 
potentials within a mirror-confined plasma. Post, R.F. (Law- 
rence Livermore National Laboratory, University of Cali- 
fornia, Livermore, California 94550). Physical Review Letters; 
58: No. 9, 878-881(2 Mar 1987). Contract W-7405-ENG-48. 

An approximate theoretical analysis is given of a proposed 
technique for producing high transient electric fields within a 
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mirror-confined hot-electron plasma. It is shown that exploitation 
of the “loss-cone” nature of the distribution function of the con- 
fined electrons, together with ion inertial effects and the plasma 
quasi-neutrality constraint, leads to a degree of control over the 
space-charge potentials that may permit application of the concept 
to high-energy particle accelerators. 


19742 Double adiabatic relaxation and stability. Sun, G.; 
Finn, J.M. (Laboratory for Plasma and Fusion Energy Stud- 
ies, University of Maryland, College Park, Maryland 20742). 
Physics of Fluids; 30: No. 3, 770-778(Mar 1987). 

A relaxation model employing double adiabatic magnetohy- 
drodynamics (MHD) is introduced. In this model the neglect of 
heat flux in the Chew—Goldberger—Low (CGL) equations is 
treated by considering a very special class of the entropy invariants. 
The equilibria have uniform temperatures T/sub perpendicular/ 
and T/sub parallel/, nearly uniform Aequivalentj/sub parallel//B = 
p./o, where o is the local firehose parameter, and p = p(B). The 
density profile is not uniform (unless T/sub perpendicular/ = T/ 
sub parallel/), in qualitative agreement with experiments. The equi- 
libria are shown to be linearly stable, in spite of “bad” curvature, if 
the firehose and mirror parameters are positive and if the parallel 
current is not too large. A nonlinear stability criterion involving 
modified firehose and mirror parameters, and based upon the so- 
called energy-Casimir method, is also derived. 


19743 Magnetic topology of helical Ohmic steady states. 
Turner, L.; Prager, S.C. (Los Alamos National Laboratory, 
University of California, Los Alamos, New Mexico 87545). 
Physics of Fluids; 30: No. 3, 787-796(Mar 1987). 

Necessary analytic constraints for a force-free, single har- 
monic, single helicity, magnetic-field configuration to be an Ohmic 
equilibrium are derived. These conditions imply that the typical 
configuration possesses an m = 1 helical structure and has only 
open magnetic flux surfaces. The conclusion is drawn that Taylor's 
helical state is not a steady state in the presence of resistive dissipa- 
tion, no matter how small. Nevertheless, the field configurations 
that commonly have been associated with Taylor's minimum 
energy states retain significance because they may represent either 
the mean configuration of a temporally fluctuating state or the 
zero-resistivity limit of a (hypothetical) three-dimensional, Ohmic 
equilibrium. Examples of single harmonic, single helicity, reversed- 
field, Ohmic equilibria are presented. 


19744 Poloidal electric field generated by electron cyclo- 
tron heating in a collisional tokamak plasma. Chan, V.S.; 
Wong, S.K. (GA Technologies Inc., San Diego, California 
92138). Physics of Fluids; 30: No. 3, 830-833(Mar 1987). 

The poloidal electric field generated by electron heating in a 
collision dominated tokamak plasma is calculated by the adjoint 
method. The physical mechanism is elucidated as due to a combina- 
tion of the Doppler shifted cyclotron resonance and magnetic field 
inhomogeneity. For uniform rf field on a flux surface, the normal- 
ized electrostatic potential is found to be much smaller than the in- 
verse aspect ratio for realistic power levels. 


19745 Effect of electric fields and fluctuations on con- 
finement in a bumpy torus. Hiroe, S.; Glowienka, J.C.; Hillis, 
D.L.; Wilgen, J.B.; Chen, G.L.; Cobble, J.A.; El Nadi, 
A.M.; Goyer, J.R.; Solensten, L.; Casson, W.H.; and others. 
(Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37831). Physics of Fluids; 30: No. 3, 847-856(Mar 1987). Con- 
tract AC05-840R21400. 

In order to understand the relationships between confine- 
ment and space potential (electric field) and between confinement 
and density fluctuations, plasma parameters in the ELMO Bumpy 
Torus Scale (EBT-S)[in Plasma Physics and Controlled Nuclear 
Fusion Research (IAEA, Tokyo, 1974), Vol. 2, p. 141; Plasma 
Phys. 25, 597 (1983)] have been measured systematically for a wide 
range of operating conditions. Present EBT plasma parameters do 
not show a strong dependence on the potential profile, but rather 
exhibit a correlation with the fluctuations. The plasma pressure pro- 
file is found to be consistent with the profile anticipated on the 
basis of the flute stability criterion for a marginally stable plasma. 
For a heating power of 100 kW, the stored energy density is found 
to be restricted to the range between 4.5 x 101% eV-cm™$ and 7 x 
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107° eV-cm~*. The lower limit remains constant regardless of heat- 
ing power and pertains to plasmas lacking an equilibrium and/or 
stability. The upper limit increases with heating power and is found 
to result from the onset of instabilities. In between the two limits is 
a plasma that is in an equilibrium state and is marginally stable. 
Operational trajectories exist that take the EBT plasma from one 
limit to the other. 


19746 Operation of a reversed field pinch without a con- 
ducting shell. Robertson, S.; Schmid, P. (Department of As- 
trophysical, Planetary, and Atmospheric Sciences, Universi- 
ty of Colorado, Boulder, Colorado 80309). Physics of Fluids; 
30: No. 3, 884-889(Mar 1987). 

The Reversatron reversed field pinch (R/a = 50 cm/8 cm) 
(IEEE Trans. Plasma Sci. PS-14, 267 (1986)] has been operated 
with and without an aluminum shell surrounding the resistive toroi- 
dal vacuum chamber. Discharges without the shell have the same 
density, fluctuation level, and dynamo activity as seen in discharges 
with the shell; however, the plasma current and discharge duration 
are reduced. With zero reversal of the toroidal field the reversed 
field pinch (RFP) becomes a spheromak of high aspect ratio. Dis- 
charges without the shell in this mode are also of lower current and 
shorter duration. The early terminations may be caused by the tilt 
instability. In all cases discharges in helium were of longer duration 
than those in hydrogen. 


19747 Transport of impure plasma with arbitrary toroidal 
rotation. “are S.K. (GA —. ia Inc., San Diego, 
California 92138). Physics of Fluids; 30: No. 3, 818-829(Mar 


1987). 

A previous formulation of neoclassical transport for an axi- 
symmetric plasma with arbitrary toroidal rotation is generalized to 
plasmas with impurity ions. Calculations in the banana regime for a 
two-ion species plasma for large aspect circular flux surfaces show 
significant enhancement of both particle and heat fluxes. The vis- 
cous part of the momentum flux remains small. A more detailed 
treatment of the electron equations reveals the importance of an as- 
sumption relating to the balancing of the toroidal torques on the 
electron fluids which is likely to require modification in practical 
situations. 


19748 Neutral transport in plasmas with velocity depend- 
ent charge exchange collision frequency. Prinja, A.K. (Me- 
chanical Aerospace Nuclear Engineering Department, Uni- 
versity of California, Los Angeles, California 90024). Physics 
of Fluids; 30: No. 3, 840-846(Mar 1987). 

It is shown that conventional, ad hoc approximations to the 
charge exchange kernel employed in rapid neutral transport calcu- 
lations in plasmas violate important symmetry properties of the 
original kernel and yield an incorrect asymptotic spectral distribu- 
tion. An alternative systematic scheme of approximation and model- 
ing is proposed that even to zeroth order yields a more accurate 
representation of the kernel. The approximation retains important 
features of the original kernel and is computationally appealing. A 
variational principle is developed for the particle albedo and aver- 
age emergent neutral energy from a half-space plasma, which 
allows extensive numerical comparisons of the various charge ex- 
change models. Exact Monte Carlo results are also presented for a 
special case to assess the relative accuracy of the models. The re- 
sults indicate that the proposed new model is twice as accurate as 
the conventional model for the albedo, although the magnitude is 
probably acceptably accurate for all models. However, the pro- 
posed model can be significantly more accurate than the ad hoc 
models in predictions for the average emergent energy. The origin 
of this discrepancy is traced to the original inconsistency in the ap- 
proximation to the kernel. 


19749 Poloidally asymmetric electrostatic potentials in 
closed line bumpy toroids. Hedrick, C.L.; Owen, L.W. (Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37831). 
Physics of Fluids; 30: No. 3, 857-86 1987). Contract 
ACO05-840R21400. 

Here an analytic expression is developed for the poloidal 
asymmetry in the electrostatic potential observed experimentally in 
the T mode of operation in the Elmo Bumpy Torus (EBT) [Phys. 
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Fluids 28, 2848 (1985)]. A multiple fluid treatment for the “cool,” 
“warm,” and “hot” electrons is used. The central idea is that the 
“warm” electrons dominate both the radial and poloidal structure 
of the electrostatic potential in the T mode of operation. The ex- 
pression for the poloidal asymmetry in the electrostatic potential, 
which agrees reasonably well with experiment, is also applied to a 
modification of the EBT magnetic configuration. It is found that a 
substantial reduction in once asymmetry of the electrostatic potential 
below that of the Elmo Bumpy Torus is possible in the modifica- 
tion of the EBT magnetic configuration. 


19750 Magnetic drift induced ion-cyclotron maser insta- 
bility. Tsang, K.T.; Hafizi, B. Geienee A Applications Interna- 
tional Corporation, Plasma Research Institute, 1515 Walnut 
Street, Boulder, Colorado 80302). Physics of Fluids; 30: No. 
3, 804-806(Mar 1987). 

It is shown that cyclotron maser-type instabilities are possi- 
ble for ions. Unlike the electron-cyclotron maser instability, the azi- 
muthal bunching mechanism is caused by the magnetic drift rather 
than relativistic effects. For a delta function distribution, it is found 
that the extraordinary modes over a wide range of cyclotron har- 
monic numbers can be destabilized with growth rates comparable 
to the ion-cyclotron frequency. 


19751 Finite-8 ion mixing mode in sheared magnetic ge- 
———. = S. — Laboratory of Electronics, 
Massachusetts Institute of Technology, 
Cambridge,Massachusetts 02139). Physics of Fluids; 30: No. 
3, 922-924(Mar 1987). 
The theory of ion temperature gradient driven instabilities 
(ion mixing modes) is presented for finite-8 plasmas in sheared 
magnetic fields. Specifically the strong instability of long wave- 
length modes (perpendicular wavelengths larger than the ion gyral 
radius) is considered and it is analytically shown that these modes 
cannot be stabilized at reasonable values of B, where shear Alfven 
dynamics are the dominant el effect. The strong insta- 
bility, with chemical bondw/k/sub parallel/v/sub T//sub i/chemi- 
cal bond> 1, persists in the regime m/sub e//m/sub i/<B<1. 


19752 Focusing effects on wa Manatee gh asc 
form plasma. Glasser, A.H.; Bravo-Ortega, A. (Department 
of Physics, Auburn University, Auburn, Alabama 36849). 
Physics of Fluids; 30: No. 3, 797-803(Mar 1987). 

The effects of ray focusing on the propagation of waves in a 
nonuniform plasma are considered. The treatment is based on two 
complementary approaches. First Bernstein's wave energy equation 
is integrated numerically and studied analytically in order to gain 
an understanding of the singularities to which it can give rise. 
Second, a bundle of rays is also studied numerically and found to 
cross at exactly the same point in space where the energy equation 
produces a singularity. The particular numerical examples are done 
for lower hybrid waves in a tokamak. 


19753 Detuning of relativistic Langmuir waves in the 
beat-wave accelerator. McKinstrie, C.J.; Forslund, D.W. 
(Los Alamos National Laboratory, Los Alamos, New 
Mexico 87545). Physics of Fluids; 30: No. 3, 904-908(Mar 
1987). Contract W-7405-ENG-36. 

In the beat-wave accelerator, a large-amplitude Langmuir 
wave is produced by the beating of two laser beams whose frequen- 
cies differ by approximately the plasma frequency. The growth of 
this Langmuir wave saturates because of a nonlinear shift in its nat- 
ural frequency. At present, there are three different formulas for 
the nonlinear frequency shift in the literature. By taking all relevant 
nonlinearities into account, the original result of Akhiezer and Po- 
lovin [Dokl. Akad. Nauk SSSR 102, 919 (1955)] is shown to be cor- 
rect. The maximum amplitude of the Langmuir wave depends on 
the incident laser intensity and the frequency mismatch, which is 
the difference between the beat frequency of the incident waves 
and the plasma frequency. Two different studies have produced 
contradictory conclusions on the “optimum” frequency mismatch. 
The reasons for this contradiction are discussed and the result of 
Tang, Sprangle, and Sudan [Phys. Fluids 28, 1974 (1985)] is shown 
to be essentially correct. However, the requirements for effective 
beam loading make practical use of the optimum configuration im- 
possible. 
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Stability enhancement of a low initial density 
bamcenenmiea antares beam preionization. Ruden, E.; 
Rahman, H.U.; Fisher, A.; Rostoker, N. (Physics Depart- 
ment, University of California, Irvine, California 92717). 
eh of Applied Physics; 61: No. 4, 1311-1316(15 Feb 
e~ beam preionization of the initial gas column of the hollow 
gas-puff z pinch at the University of California, Irvine is shown to 
decrease the amplitude of Rayleigh—Taylor instabilities which dis- 
rupt the imploding plasma shell of low initial density (<1 x 10%” 
cm™*) helium pinches. A 5-ns pulsed nitrogen laser Mach— 
Sititoe Sanieiceatias somata ts shennan: Sinthie enelltb-ak weed 
ous times during the implosion for preionized and unpreionized 
pinches. Also, a B-dot current probe compares the plasma induction 
fluctuations of the pinched state. Numerical calculations of the ef- 
fects of the Rayleigh—Taylor growth for our geometry are dis- 
cussed. 


19755 Anomalous transport and the coupling of plasma 
diffusion and heat flow. Hossain, M.; Kress, M.; Hu, P.N.; 
Blank, A.A.; Grad, H. (Courant Institute of Mathematical 
Sciences, New York University, New York, New York 
isp Physical Review Letters; 58: No. 5, 487-490(2 Feb 


Anomalous transport has been observed in heat-pulse toka- 
mak experiments in the form of faster thermal diffusion than expect- 
ed from thermal conductivity alone. The anomaly is resolved by 
correct treatment of time-dependent transport, coupling heat flow 
and plasma diffusion. The diffusion rates are exhibited as invariant 
eigenvalues appearing in the transport model. We show how these 
eigenvalues couple the basic transport processes. The thermal diffu- 
sion rate is not determined by thermal conductivity, since it is not 
an eigenvalue with temperature as eigenmode. 


19756 Ponderomotive stabilization of flute modes in mir- 
rors: Feedback control and numerical results. Similon, P.L. 
(Lawrence Berkeley Laboratory, University of California, 
Berkeley, California 94720 and Laboratory of Plasma Stud- 
ies and Cornell Theory Center, Cornell University, Ithaca, 
New York 14853). Physical Review Letters; 58: No. 5, 495- 
498(2 Feb 1987). Contract AC03-76SF00098. 

Ponderomotive stabilization of rigid plasma flute modes is 
numerically investigated by use of a variational principle, for a 
simple geometry, without eikonal approximation. While the near 
field of the studied antenna can be stabilizing, the far field has a 
small contribution only, because of large cancellation by quasi 
mode-coupling terms. The field energy for stabilization is evaluated 
and is a nonnegligible fraction of the plasma thermal energy. A 
new antenna design is proposed, and feedback stabilization is inves- 
tigated. Their use drastically reduces power requirements. 


19757 Calculation of neoclassical fluxes in the plateau 
regime for nonaxisymmetric toroidal plasmas. Rodriguez- 
Solano Ribeiro, E.; Shaing, K.C. (Junta de Energia Nuclear, 
Division de Fusion, Av. Complutense, 22, Madrid-28040, 
7 oon of Fluids; 30: No. 2, 462-466(Feb 1987). 

lytic calculation of the neoclassical fluxes in the pla- 
teau wanna in rey absence of momentum and energy sources is car- 
ried out with a general model field, B = Bo[{1-+summation/sub i/€/ 
sub i/ cos(I/sub i/@-m/sub i/zeta)], following the moment-equation 
approach. It is shown that the radial particle and heat fluxes result- 
ing from each harmonic (€/sub i/) are additive and have the same 
sign. Consequently, the neoclassical fluxes in a stellarator in the pla- 
teau regime are larger than those in the corresponding “equivalent” 
tokamak (same aspect ratio and rotational transform). Numerical 
calculations performed with a drift kinetic equation solver agree to 
within 10% with the analytic results for the examples considered. 


19758 Sawtooth stabilization through island pressure en- 
hancement. Park, W.; Monticello, D.A.; Chu, T.K. (Plasma 
Physics Laboratory, "Princeton University, P. O. Box 451, 
Princeton, New Jersey 08544). Physics of Fluids; 30: No. 2, 
285-288(Feb 1987). 

Using the compressible resistive magnetohydrodynamic 
(MHD) equations in a finite aspect ratio cylinder, it is found that 
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the m = 1 mode (the sawtooth oscillation) can saturate when the 
pressure inside the magnetic island is higher than that of the origi- 
nal core plasma. The saturation condition is of the form AB/sub p/ 
approx. >8¢/sup -1//sub q//sub //sub = /:(1-qo)?. This saturation 
effect can be used to actively stabilize sawteeth by heating or rais- 
ing the density in the island. This mechanism, together with a stabi- 
lizing toroidal effect, may also explain recent lower-hybrid wave- 
driven tokamak experiments where the saturation of sawteeth has 
been observed. 


19759 Nonlinear evolution of drift instabilities in the 
presence of collisions. Federici, J.F.; Lee, W.W.; Tang, 
W.M. (Plasma Physics Laboratory, Princeton Universicy 
Princeton, New Jersey 08544). Physics of Fluids; 30: No. 2 
425-437(Feb 1987). 

Nonlinear evolution of drift instabilities in the presence of 
electron—ion collisions in a shear-free slab has been studied by 
using gyrokinetic particle simulation techniques as well as by solv- 
ing, both numerically and analytically, model mode-coupling equa- 
tions. The purpose of the investigation is to determine the mecha- 
nisms responsible for the nonlinear saturation of the instability and 
for the ensuing steady-state transport. Such an insight is very valua- 
ble for understanding drift-wave problems in more complicated ge- 
ometries. The results indicate that the electron E x B convection is 
the dominant mechanism for saturation. It is also found that the 
saturation amplitude and the associated quasilinear diffusion are 
greatly enhanced over their collisionless values as a result of weak 
collisions. In the highly collisional (fluid) limit, there is an upper 
bound for saturation with ephi/T/sub e/=(w/sub 1//0/sub i/)/(k/ 
sub perpendicular/ rho/sub s/). The associated quasilinear diffu- 
sion, which increases with collisionality, takes the form of D/sub 
ql/=xy/sub 1//k?/sub perpendicular/, where w/sub 1/ and y/sub 1/ 
are the linear frequency and growth rate, respectively. In the 
steady state, the diffusion process becomes stochastic in nature. The 
relevant mechanisms here are related to the velocity-space nonlin- 
earities and background fluctuations. The magnitude of the diffu- 
sion at this stage can be comparable to that of quasilinear diffusion 
in the presence of collisions, and it seems to remain finite even in 
the collisionless limit. 


19760 Drift modes with differential rotation and passing 
electrons. Liu, J.; Horton, W.; Sedlak, J.E. (Institute for 
Fusion Studies, The University of Texas at Austin, Austin, 
is) 78712). Physics of Fluids; 30: No. 2, 467-477(Feb 
1987). 

Differential rotation characteristic of the tandem mirror cen- 
tral cell is shown to have a significant stabilizing effect on the rota- 
tion and unfavorable curvature driven drift modes. Stability bound- 
aries and parametric dependence of the growth rate and frequency 
of the m = 1 and m = 2 modes are given as a function of the 
passing electron density fraction, wall-to-plasma radius, and rota- 


tion speed. 


19761 Experimental investigation of line-tying effects on 
the spheromak tilt mode. Wysocki, F.J. (Plasma Physics 
Laboratory, Princeton University, Princeton, New Jersey 
08544). Physics of Fluids; 30: No. 2, 482-498(Feb 1987). 

A variety of passive stabilization techniques compatible with 
S-1 inductive spheromak formation [Phys. Rev. Lett. 46, 188 
(1981)] has been evaluated for effectiveness against the magnetohy- 
drodynamic (MHD) tilting instability. A line-tying stabilization 
effect has been previously identified theoretically. In the present 
work, the effects have been experimentally identified and investi- 
gated. The perturbed current patterns within passive stabilizing 
structures have been measured, and line-tying currents have been 
identifie.. The simple ring model of tilting has been expanded to 
include line tying, and has provided estimates for growth rates 
which agree well with the measured values. 


19762 Electron beam hollowing instability simulations. 
Godfrey, B.B. (Mission Research Corporation, Albuquer- 
que, New Mexico 87106). Physics of Fluids; 30: No. 2, 575- 
578(Feb 1987). 

Intense electron beam hollowing instabilities, although rou- 
tinely observed in axisymmetric computer simulations of beam 
propagation in air, are not often seen in experiments because of 


competing nonaxisymmetric effects. Recent experiments with the 
IBEX accelerator 4 MeV, 70 kA electron beam [R. B. Miller, M. 
G. Mazarakis, J. W. Poukey, and R. J. Adler, IEEE Trans. Nucl. 
Sci. 30, 2722 (1983)] provided detailed measurements of hollowing 
instability scaling over the pressure range of 10—80 Torr. Simula- 
tions performed in support of those experiments are reported here. 
Both experiment and simulation show large amplitude hollowing at 
the lowest pressures, decreasing in magnitude as the pressure is in- 
creased. The instability is suppressed above about 120 Torr. In ad- 
dition, the simulations indicate that hollowing can be reduced by 
matching the beam radius at injection with its equilibrium value in 
air. The good agreement between experiment and simulation vali- 
dates existing hollowing instability scaling laws. 


19763 Nonlinear Alfyven waves and the plasma vortices. 
Jovanovic-acute-accent, D. (Department of Physics, Univer- 
sity of California, Los Angeles, California 90024). Physics of 
Fluids; 30: No. 2, 417-424(Feb 1987). 

A set of three coupled nonlinear differential equations de- 
scribing low-frequency (partial/partialt<</sub i/, Q/sub i/ 
being the ion gyrofrequency), electromagnetic perturbations slowly 
varying (partial/partialz< <del/sub perpendicular/) along the ex- 
ternal magnetic field Boe/sub z/ in a homogeneous plasma is de- 
rived using a two-fluid description. The equations are valid over a 
wide range of B (ratio of the electron thermal pressure and the 
magnetic pressure) and in proper limits reduce to the Hasegawa— 
Mima and convective cell equations, respectively. A general travel- 
ing solution for the full set of equations is described and studied in 
detail for the axially antisymmetric (dipole) case, when the only 
possible solution propagating with a finite velocity perpendicular to 
the external magnetic field has the form of a double vortex. There 
are two modes of vortices. The first one reduces to the Ha- 
segawa—Mima modon in the limit v/sub z/ = 0, while the other in 
the limit v/sub z/ = c/sub A/ (Alfven speed) has zero density per- 
turbation and can be identified as a generalized convective cell. 


19764 Experimental studies of Raman scattering from 
foam targets using a 0.35 zm laser beam. Figueroa, H.; Joshi, 
C.; Clayton, C.E. Caiveatiby of California, Los Angeles, 
Captoenin 90024). Physics of Fluids; 30: No. 2, 586-592(Feb 
1987). 


Experimental studies of the forward scattered spectrum and 
stimulated Raman backscattering from foam targets are presented. 
An attempt has been made to isolate the effects of the presence of 
the quarter critical density on the Raman spectrum by creating 
plasmas with various peak plasma densities. The plasmas created 
had a length larger than 600 ym and a variable peak density be- 
tween 0.11n/sub c/ and slightly higher than 0.25n/sub c/. The total 
Raman reflectivity in the backward direction is of 0.3%, with 80% 
of its energy being scattered in a range of frequencies between 470 
nm and 500 nm for all the targets used. The scattered intensity near 
the half-harmonic region shows a weak dependence on the presence 
of the n/sub c//4 density layer. The forward scattered spectrum 
obtained from targets with average densities between 0.11n/sub c/ 
and 0.22n/sub c/ shows a broadband of frequencies similar to the 
backscattered spectrum indicating that the forward spectrum is 
probably being seeded by the beating of the plasma wave from 
stimulated Raman backscattering (SRS-B) with the ion acoustic 
wave from stimulated Brillouin scattering (SBS). 


19765 Correlation of magnetic fluctuations and edge 
transport in the Doublet III tokamak. Ohyabu, N.; Jahns, 
G.L.; Stambaugh, R.D.; Strait, E.J. (GA Technologies Inc., 
San Diego, California 92138). Physical Review Letters; 58: 
No. 2, 120-123(12 Jan 1987). 

A clear correlation between incoherent magnetic fluctuations 
and transport in the outer region of the plasma was observed in a 
set of Doublet III beam-heated discharges which experienced repet- 
itive transitions between a poor-confinement phase and an im- 
proved-confinement phase. The fluctuations and associated trans- 
port are consistent with a model based on an assembly of saturated 
microtearing modes. 
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19766 Method for incorporating Gauss’ law into electro- 

PIC codes. Marder, B. (Simulation Theory Divi- 
sion 1231, Sandia National Laboratories, P.O. Box 5800, Al- 
buquerque, New Mexico 87185). Journal of Computational 
Physics; 68: No. 1, 48-55(Jan 1987). 

An algorithm is presented which solves a modified set of 
Maxwell's equations, none of them elliptic, in an electromagnetic 
PIC type code. The algorithm prevents large violations of Gauss’ 
law by diffusing away numerical errors arising from the particle-to- 
grid apportionment method. There are no restrictions on the 
manner in which charge and current densities are determined from 
the particle distribution. In particular, point particles and simple 
linear interpolation are used. copyright 1987 Academic Press, Inc. 


19767 Theory of current drive in plasmas. Fisch, N.J. 
(Princeton Plasma Physics Laboratory, Princeton Universi- 
ty, Princeton, New Jersey 08544). Reviews of Modern Phys- 
ics; 59: No. 1, 175-234(Jan 1987). 

The continuous operation of a tokamak fusion reactor re- 
quires, among other things, a means of providing continuously the 
toroidal current. Such operation is preferred to the conventional 
pulsed operation, where the plasma current is induced by a time- 
varying magnetic field. A variety of methods have been proposed 
to provide continuous current, including methods that utilize parti- 
cle beams or radio-frequency waves in any of several frequency re- 
gimes. Currents as large as half a mega-amp have now been pro- 
duced in the laboratory by such means, and experimentation in 
these techniques has now involved major tokamak facilities world- 
wide. 


19768 Numerical computation of helically symmetric 
equilibria. Hirshman, S.P.; Cooper, W.A. (Oak Ridge Na- 
tional Lab., TN, USA). Computer Physics Communications; 
42: No. 1, 37-41(Sep 1986). Contract AC05-840R21400. 

The three-dimensional magnetohydrodynamic (MHD) 
energy principle is expanded to leading order in N/sup -1/, where 
N>>1 is the number of toroidal field periods. By transforming to 
a rotating coordinate system, a set of helically symmetric force bal- 
ance equations is obtained which describes equilibria with a finite 
transform, iota/N, and a finite pitch, h=N/R/sub 0/, per field 
period. These equilibrium equations are solved numerically using an 
inverse coordinate spectral method. Applications to a heliac config- 
uration are presented. 


19769 Whistler emission and absorption coefficients from 
an anisotropic, multi-component plasma including dielectric 
response. Leid, Hanover, NH; Dartmouth College 
(1986). 147p. University Microfilms Order No. 86-16,734. 

Thesis (Ph. D.). 

Emission of electron cyclotron radiation parallel to the mag- 
netic field direction near the fundamental frequency from a fully 
ionized, multi-component plasma, is investigated for finite omega/ 
sub p//omega/sub c/ within the Klimontovich formalism. A bi- 
Maxwellian is used with an analytic loss cone for each component. 
In addition, the source function for a multi-component plasma is 
calculated. It was found that, for a Maxwellian distribution func- 
tion, the emission coefficient is that of a system of shielded charges. 
It is shown that, only in the case of a tenuous Maxwellian plasma, 
is the source function the Rayleigh-Jeans blackbody intensity. For 
the case of the Maxwellian, experimental evidence for finite density 
emission, omega?/sub p//omega? >> 8 is presented. The author 
constructed a computer code that solves the radiative transfer equa- 
tion. The resulting power spectra are used as an aid in extracting 
from experimental data the temperature and density of the various 
components of the TMX-Upgrade end-cell plasma. The code com- 
pares both the Ellis-Tsakiris scheme for computing the emission co- 
efficient for a multi-component plasma and the finite density multi- 
component emission coefficient. 


19770 Equation of motion for correlation function of 
strongly-coupled plasma. Liboff, R.L. (Cornell Univ., Ithaca, 
— pp 221-229 of Frontiers of nonequilibrium statistical 
me Moore, G.T.; Scully, M.O. New York, NY; Plenum 
ess (1986). (CONF- 8406194—). 
From NATO advanced study institute on nonequilibrium 
quantum statistical mechanics; Santa Fe, NM, USA (3 Jun 1984). 
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This paper presents a new linear, second-order differential 
equation for strongly-coupled plasmas that is constructed — a 
generic form obtained previously. The new equation incorpo: 
fundamental statistical mechanical properties of the ane 
function and is further augmented to give results in accord with 
previous numericl studies. Strongly coupled plasmas play an impor- 
tant role in the description of solid-state plasmas, x-ray plasmas, 
laser-fusion devices, and in the interiors of certain super-dense stars. 


19771 Time resolved whistler electron cyclotron emission 
Mirror Machine. 


spectra during ECRH on the Michigan 

Booske, J.H.; Getty, W.D.; Gilgenbach, R.M.; Guatian 
T.; Markel, M. (Univ. of Michigan). pp 2P-5 of IEEE con- 
ference record-abstracts of the 1985 IEEE international 
conference on plasma science. Piscataway, NJ; IEEE Serv- 
ice Center (1985). (CONF- 850699—). 

From Conference on plasma sciences; Pittsburgh, PA, USA 
(3 Jun 1985). 

The authors present the results of time-resolved whistler 
electron cyclotron emission measurements performed during whis- 
tler mode ECRH on the Michigan Mirror Machine (MMM). The 
spectra illustrate evolution of the plasma from stable, ECRH build- 
up, to whistler instability and finally to MHD instability. During 
the build-up phase, the measured spectra are compared to predic- 
tions of a computer model developed at the University of Mary- 
land. The data are consistent with a model electron velocity distri- 
bution characterized by a “sloshing-electron” axial density profile. 
Velocity space contour plots of the model distribution agree with 
similar plots resulting from Fokker-Plank numerical simulations of 
whistler mode ECRH in the MMM. Finally, the sensitivity of meas- 
ured spectra to radiation reflections in the vacuum vessel is investi- 
gated by comparing measurements obtained with and without 
microwave-absorbent liners. Also, measurements from a dielectric- 
loaded horn antenna with enhanced forward gain are compared to 
results from a standard horn. 


19772 Alpha-loss-cone driven instabilities in tandem 
mirror plasma. Ho, S.K.; Smith, G.R.; Nevins, W.M.; Miley, 
G.H. (Fusion Studies Lab., Univ. of Illinois, 103 S. Good- 
win Ave., Urbana, IL). pp 3C-7 of IEEE conference 
record-abstracts of the 1985 IEEE international conference 
on plasma science. Piscataway, NJ; IEEE Service Center 
(1985). (CONF-850699—). 

From Conference on plasma sciences; Pittsburgh, PA, USA 
(3 Jun 1985). 

The authors study the possible microinstabilities in the cen- 
tral cell of a tandem mirror resulting from the anisotropic velocity 
distribution of the alpha particles. The low frequency wave spec- 
trum for a cylindrical, DT plasma is obtained following the ap- 
proach of a previous study. The authors find three branches of 
waves with various azimuthal and radial mode numbers. The alpha 
loss-cone distribution is obtained from either a diffusion front 
method or Legendre function expansion. The alphas are treated as 
small perturbation such that the temporal and spatial growth rates 
are formulated and calculated numerically. Alfven waves, the 
lowest frequency branch, are found to be most unstable. The de- 
pendence of the temporal growth rate on the parallel wave num- 
bers has been examined in order to calculate the maximum growth 
rate. The possible effects on reactor operation are also considered. 


7002 Fusion Power Plant Technology 
REFER ALSO TO CITATION(S) 18530, 18532, 18631 


19773 (CONF-8610115—23) Discharge characteristics of 
a plasma generator for SITEX [Surface Ionization with 
Transverse Extraction] and VITEX [Volume Ionization with 
Transverse Extraction] ion sources. Tsai, C.C.; Dagenhart, 
W.K.; Stirling, W.L.; Barber, G.C.; Haselton, HH; Ryan, 
P.M.; " Schechter, D. E.; Whealton, J. H.; Donaghy, J. J. (Oak 
Ridge National Lab., TN (USA); Washington and Lee 
Univ., Lexington, VA (USA)). 1986. Contract AC05- 
840R21400. 14p. NTIS, PC A02/MF A011; 1; GPO Dep. 
File Number DE87005980. 
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From 4. international symposium on the production and neu- 
tralization of negative ions and beams; Upton, NY, USA (27 Oct 
1986). 

” Surface Ionization with Transverse Extraction (SITEX) and 
Volume Ionization with Transverse Extraction (VITEX) ion 
sources are being developed to produce intense beams of light neg- 
ative ions for neutral particle beam applications. The salient feature 
of these ion sources is their ability to form intense negative-ion 
beams. With the objective of improving the performance of these 
sources, an experimental study of their plasma properties has been 
conducted. The effects of various electrodes in the plasma genera- 
tor were investigated. Low electron and ion temperatures (below 1 
eV) and positive plasma potential up to +6 V have been measured. 
The measured distributions of plasma density and potential reveal 
the existence of multichamber characteristics in the source plasma. 
The significant discharge characteristics and the plasma properties 
associated with the performance of SITEX and VITEX ion sources 
are discussed. 


19774 (DOE/DP/40200—25-Vol.27) LLE [Laboratory 
for Laser Energetics] review: Quarterly report, ee 
1986. Yaakobi, B. (ed.). (Rochester Univ., NY (USA). Lal 
for Laser Energetics). 1986. Contract 'FO08 BSDE40200. 
52p. NTIS, PC A04/MF A01; GPO Dep. File Number 
DE87005866. 

This volume of the LLE Review, covering the period April- 
June 1986, contains reports on GDL and OMEGA laser activities; 
analysis of neutron diagnostic methods of compressed laser targets; 
modeling of non-local heat flow in laser-heated plasmas; and devel- 
opments in advanced technology areas at LLE: protective polymer- 
ic coatings for nonlinear optical materials, time-resolved observa- 
tion of electron-phonon relaxation in copper, and noncontact elec- 
tro-optic sampling of high-speed electrical waveforms with a gal- 
lium-arsenide injection laser. Finally, the National Laser Users Fa- 
cility activities for this period are summarized. The following are 
highlights of the research reports contained in this issue: (1) A 
method has been developed for measuring the rhoR product of 
laser-compressed targets. The method involves doping the DT fuel 
with the isotope ®°Kr, which is activated by the fusion-generated 
neutrons via the (n, 2n) reaction to yield /sup 79m/Kr whose 
decay is counted following the capture of target debris. (2) A 
model for treating nonlocal effects in heat transport due to long 
mean-free-path electrons was developed and compared to hydrody- 
namic code results, which do not include these effects. (3) An or- 
ganosilicone resin was found to be useful for the deposition of 
laser-damage-resistant, antireflectance or protective coatings on 
KDP, lithium niobate, and potassium pentaborate. (4) Electron- 
phonon relaxation time in copper has been directly measured by 
monitoring the laser-heating-induced modulation of the transmissi- 
vity of thin copper films. (5) The ability to make noncontact meas- 
urements of electrical waveforms with 30-ps diode-laser pulses has 
been demonstrated. 


19775 (DOE/DP/40200—26-Vol.28) LLE [Laboratory 
for Laser Energetics] review: Quarterly report, July-Septem- 
ber 1986. Yaakobi, B. (ed.). (Rochester Univ., NY (USA). 
Lab. for Laser Energetics). 1986. Contract FCO08- 
85DP40200. 68p. NTIS, PC A04/MF A01; GPO Dep. File 
Number DE87005867. 

This volume of the LLE Review, covering the period July- 
September 1986, contains reports on GDL and OMEGA laser ac- 
tivities; generation of timing fiducials on x-ray streak cameras on 
OMEGA; new theoretical results on the thermodynamic properties 
of high-density plasmas; experimental results and analysis of target 
implosions on OMEGA; calculation of thermal self-focusing with 
multiple laser beams; and test results of multiple x-ray diffraction in 
crystals. Two reports describe developments in advanced technolo- 
By; subpicosecond signal propagation on superconducting transmis- 
sion lines, and progress in two-dimensional image processing capa- 
bilities. Finally, the National Laser Users Facility activities for this 
period are summarized. The following are some of the highlights of 
the research reports contained in this issue: (1) Timing fiducials on 
OMEGA now make it possible to relate in time the measured laser 
pulse and streaked x-ray spectra. (2) The convergence history of 
OMEGA-imploded shell targets closely follows the theoretical pre- 
dictions. Deviations from predictions of the core emission of x rays 
and thermonuclear reaction products are clearly attributed to im- 


perfect uniformity of laser irradiation. (3) Two-dimensional mon- 
ochromatic imaging with spatial resolution of about 10 »m has been 
demonstrated, using double diffraction of x rays in crystals. (4) An 
electro-optic sampling was used to study pulse propagation on su- 
perconducting transmission lines, where a rise time of 360 fs was 
measured. Dispersion broadened this time to only 2 ps after 3 mm 
of propagation. 


19776 (DOE/DP/40200—36) The "Coulomb logarithm’ 
for inverse bremsstrahlung laser absorption. Skupsky, S. 
(Rochester Univ., NY (USA). Lab. for Laser Energetics). 
Dec 1986. Contract FC08-85DP40200. 40p. NTIS, PC A03/ 
MF AOl1; 1; GPO Dep. File Number DE87005919. 

The “Coulomb logarithm” for inverse bremsstrahlung laser 
absorption is examined for plasmas of different ionic charge, span- 
ning the classical and quantum-mechanical limits. Previously, this 
term has not been calculated exactly for the conditions of interest 
in laser fusion experiments; it has only been estimated from physical 
considerations. For short wavelength irradiation (e.g., 0.35 pm), un- 
certainties in the “logarithmic” factor can produce variations of 20 
to 50% in the laser absorption coefficient. A more exact treatment 
of this term is presented here. For low-Z plasmas, a modified Born 
approximation is used that reproduces previous results for long- 
range collective plasma processes, and it also treats the short-range 
electron-ion encounters. For high-Z plasmas, the Coulomb loga- 
rithm is calculated in terms of the classical, nonlinear electron tra- 
jectory in a self-consistent electrostatic potential; strong ion-ion 
correlations are treated by the nonlinear Debye-Hueckel model. 
There are no indeterminate quantities in the calculations. 


19777 (DOE/ET/51013—199) Future directions in fusion 
research: Super high field tokamaks. Cohn, D.R. (Massachu- 
setts Inst. of Tech., Cambridge (USA). Plasma Fusion 
Center). 30 Oct 1986. Contract AC02-78ET51013. 16p. 
(PFC/CP—86-14; CONF-861019—25). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87005995. 

From 10. international vacuum congress and 6. international 
conference on solid surfaces and the 33. national symposium of the 
American Vacuum Society; Baltimore, MD, USA (27 Oct 1986). 

Recent experimental results and advances in magnet engi- 
neering suggest that super high field, high aspect ratio tokamak de- 
vices could be a very efficient way to achieve burning plasma con- 
ditions and could open up a new area of research. Copper magnet 
devices with fields of 13 to 25 T at the plasma are considered. The 
super high field approach could also provide advantages for ETR 
and demonstration/commercial reactor concepts (magnetic fields at 
the plasma in the 8 to 13 T range). 


19778 (DOE/ET/51013—209) Pumping effectiveness of a 


Tech., Cambridge (USA). Plasma Fusion Center). Jan 1987. 
Contract AC02-78ET51013. 14p. (PFC/RR—87-1). NTIS, 
PC A02/MF AO1; 1; GPO Dep. File Number DE87006001. 
An experimental study of a superconic magnesium vapor jet 
neutralizer has established the effectiveness of the jet in reducing 
cold streaming gas from a high current neutral beam source. The 
removal of molecular hydrogen gas by a magnesium jet neutralizer 
provides a means of simplifying beamline design by improved 
pumping characteristics of the jet compared with conventional 
technology while simulataneously improving performance. 


19779 (DOE/ET/53088—258) Minimum scaling laws in 
tokamaks. Zhang, Y.Z.; Mahajan, S.M. (Texas Univ., Austin 
(USA). Inst. for Fusion Studies). Oct 1986. Contract FG0S5- 
80ET53088. 11p. (FSR—258). NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87005634. 

Scaling laws governing anomalous electron transport in to- 
kamaks with ohmic and/or auxiliary heating are derived using ren- 
ormalized Vlasov-Ampere equations for low frequency electromag- 
netic microturbulence. It is also shown that for pure auxiliary heat- 
ing (or when auxiliary heating power far exceeds the ohmic 
power), the energy confinement time scales as tau/sub E/ ~ P/sub 
inj//sup -1/3/, where P/sub inj/ is the injected power. 





19780 (IPF—85-2) Analysis of directional coupler signals 
in an overmoded waveguide system. Janzen, G. (Stuttgart 
Univ. (Germany, F.R.). Inst. fuer Plasmaforschung). Mar 
1985. 27p. NTIS (US Sales Only), PC A03/MF A011. File 
Number DE87750880. 

Electric wave fields inside and outside of a reflective and 
lossy microwave transmission line system, as used for electron cy- 
clotron resonance heating of plasmas, are described. The wave- 
guide system is defined by the complex reflection coefficients of 
two discontinuities leading to accumulated fields, which are meas- 
ured and analyzed by mode selective directional couplers. The total 
resonator Q of the loaded waveguide system is calculated and relat- 
ed to the reflection coefficients of the inhomogeneities. 


19781 ((PP—1/231) Assessment of pellet injection for 
NET. Pt. 1 and 2. Pt. 1: Penetration depth calculations for 
single pellets on the basis of available ablation models. Pt. 2: 
Pellet sizes and velocities required for central fuelling based 
on available ablation models: Feasibility considerations. Len- 
gyel, L.L. (Max-Planck-Institut fuer Plasmaphysik, Garch- 
ing (Germany, F.R.)). Sep 1984. 3lp. NTIS (US Sales 
Only), PC A03/MF Ron File Number DE87750852. 

In part 1 results of penetration depth calculations applied to 
single pellets under thermonuclear plasma conditions are described. 
Calculations were performed for different pellet size and velocity 
combinations. Data corresponding to the neutral gas shielding abla- 
tion model and a magnetic shielding approximation are compared. 
Part 2 is concerned with the pellet sizes and pellet velocities re- 
quired for central fueling. If only neutral gas shielding takes place, 
central fueling with realistic pellet velocities is not possible. The 
presence of magnetic shielding may reduce the velocity require- 
ments to technically feasible values. The study of the ablation phys- 
ics and the development of comprehensive ablation models thus 
appear to be of primary importance. 


19782 (IPP—2/274) General winding law of modular 
stellarator coils. Harmeyer, E.; Kisslinger, J.; Rau, F.; 
Wobig, H. (Max-Planck-Institut fuer Plasmaphysik, Garch- 
ing (Germany, F.R.)). Mar 1985. 28p. NTIS (US Sales 
Only), PC A03/MF A0O1. File Number DE87750854. 

A general winding law for twisted coils is described in terms 
of analytic functions. On a toroidal surface given as x vector = x 
vector (phi,®) (phi = toroidal coordinate, © = poloidal coordi- 
nate) the current filaments phi = phi/sub x/(@) are represented in 
terms of sin-functions. The paper includes several examples of clas- 
sical stellarator and HELIAC configurations. By specifying a sepa- 
rate winding law for every single coil also WVII-AS type configu- 
rations can be modelled. The numerical code describing the central 
filament and the borderlines of the coils are given in the appendix. 


19783 (PP—4/215) ICRH programmes for antennas and 
for plasma dispersion relation. Soell, M.; Springmann, E. 
(Max-Planck-Institut fuer Plasmaphysik, Garching (Germa- 
ny, F.R.)). Feb 1984. 80p. NTIS (US Sales Only), PC A05/ 
MF AO1. File Number DE87750855. 

This report describes the computer programmes used for de- 
signing the ICRH antennas at IPP. In the first part of the report 
the underlying physical principles are discussed on which the pro- 
grammes are based. 2-D (two-dimensional) and 3-D (three-dimen- 
sional) models are used. In the second part the input and output of 
the programmes is described, and in the third part some results on 
ICRH antennas built for existing machines at IPP and antennas for 
machines which are in the design and construction phase are pre- 
sented. In Appendix I the formulae for the 2-D model including 
plasma density profiles are described and an investigation of this 2- 
D model on folded dipol antennae is given. In Appendix II the 
main formulae for a computer program for the complete hot disper- 
sion relation is given; the application of the program for an 
ASDEX plasma (dispersion for the fast wave and Bernstein wave) 
is shown. 


19784 (JAERI-M—86-035) Production and ejection of 
solid hydrogen-isotope pellet (single pellet). (Japan Atomic 
— Research Inst., Tokyo). Mar 1986. 28p. (In Japa- 

ese). NTIS (US Sales Only), PC A03/MF AOl. File 
eater DE87701037. 
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The pneumatic gun type pellet injector (single pellet) has 
been constructed, which is basic type used at ORNL. The pellet in 
the carrier is 1.65 mm in diameter and 1.65 mm in length, and an- 
other is 1 mmD x 1 mmL. Hydrogen pellet velocity of about 900 
m/s was observed at propellant gas (He) pressure of 14 kg/cm/sup 
2/. In the injection experiment into a plasma, typical velocity is 714 
— 833 m/s. These values are 80 — 95% of velocity calculated 
from the ideal gun model. The ejected pellet size is 71 — 90% of 
the hole size in the carrier disk (1.65 mmD x 1.65 mmL) and 46 — 
56% (1 mmD x 1 mmL). The spread in the pellet trajectories is 
about 26 mm in diameter at a plasma center. 


19785 (JAERI-M—86-048) High heat flux tests on TiC 
coated molybdenum and graphite limiters for tokamak 


experi- 
ments. (Japan Atomic Energy Research Inst., Tokyo). Mar 


1986. 53p. (In Japanese). NTIS (US Sales Only), PC A04/ 
MF AO1. File Number DE87701049. 

High heat flux tests have been performed using a 120 kW 
electron beam test facility to study thermal shock and thermal cycle 
resistances of TiC coated molybdenum, three kinds of high grade 
graphite (IG-11, AXF-5Q, ATJ) and pyrolytic graphite (PYROID) 
as tokamak limiter materials. Three types of samples were used; JT- 
60 fixed limiter type (TiC/Mo), plate type (IG-11, AXF-5Q, ATJ, 
PYROID) and bumper limiter type (IG-11). Test conditions are 0.9 
— 2.2 kW/cm/sup 2/ x 2.5 — 21 sec in the thermal shock tests, 
and 340 W/cm/sup 2/ x 3 sec x 1000 cycles in the thermal cycie 
tests, respectively. In the case of TiC/Mo, no damage was observed 
in the condition of 1.1 kW/cm/sup 2/ x 11 sec. In the conditions of 
1.1 kW/cm/sup 2/ x 21 sec and 2.2 kW/cm/sup 2/ x 2.5 sec, sur- 
face melting and cracking of TiC coating were observed. In the 
thermal cycle test of TiC/Mo, there was no damage. In the case of 
plate type graphites (IG-11, AXF-5Q, ATJ), there was no damage 
in the condition of 1.1 kW/cm/sup 2/ x 11 sec. On the other hand, 
surface erosions were observed in the conditions of 1.1 kW/cm/sup 
2/ x 21 sec and 2.2 kW/cm/sup 2/ x 4.0 sec. However, there was 
no cracking. In the case of PYROID, there was no surface erosion 
in the condition of 1.1 kW/cm/sup 2/ x 31 sec. In the case of 
bumper limiter type graphite, cracking was observed in the condi- 
tions of 0.9 kW/cm/sup 2/ x 10 sec. Observation and surface analy- 
ses by SEM, AES and EPMA have been performed. Also, thermal 
and structural analyses have been performed. 


19786 (JAERI-M—86-057) Global particle balance in oh- 
mically heated divertor discharge of JT-60 tokamak. (Japan 
Atomic Energy Research Inst., Tokyo). Mar 1986. 20p. 
NTIS (US Sales Only), PC ‘A02/MF AO1. File Number 
DE87701057. 

The global particle balance of ohmically heated divertor dis- 
charge in JT-60 tokamak has been investigated by using gas-flow, 
plasma density and H/sub a/ radiation measurements. The total 
number of ionization events was estimated by using a simple expres- 
sion of H/sub a/ radiation profile, and the fueling efficiency was 
determined from the time derivatives of electron density before and 
after the gas feed termination. The global particle confinement time 
derived from the particle balance equation decreased about 130 ms 
to 60 ms with the averaged electron density in the range of (1 - 3.6) 
x 10/sup 19//m/sup 3/. The recycling coefficient approached unity 
as the averaged electron density increased, but it didn’t exceed 
unity. The resultant effective particle confinement time correspond- 
ing to the decay time of the electron density increased 0.5 s to 1.6s 
in the electron density investigated. These results showed that the 
plasma density could be controlled by the gas injection in the ohmi- 
cally heated divertor discharge. 


19787 (JAERI-M—86-058) Magnetic Fluctuations during 
plasma current rise of divertor discharge in JT-60. (Japan 
Atomic Energy Research Inst., Tokyo). Mar 1986. 16p. 
NTIS (US Sales Only), PC A02/MF AOl. File Number 
DE87701058. 

During a current rise phase in the JT-60 divertor discharge, 
a series of magnetic fluctuations which do not rotate poloidally 
(phase-locking) is observed. They cause a cooling of plasma periph- 
ery and an enhancement of H/sub a/ emission in the divertor 
chamber. A significant increase in B/sub P/ + 1/sub i//2 with 
minor disruptions during the phase-locked magnetic fluctuation sug- 
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gests a relaxation of the current profile in the current rise phase of 
the divertor discharge. 


19788 (JAERI-M—86-062) Tritium recovery from ceram- 
ic breeder blanket. Issues relevant to tritium chemical form. 
(Japan Atomic Energy Research Inst., Tokyo). Apr 1986. 
28p. (In Japanese). NTIS (US Sales Only), PC A03/MF 
AO01. File Number DE87701061. 

It is known that chemical forms of tritium released from ce- 
ramic breeders are T/sub 2/O and T/sub 2/. Among issues relevant 
to the tritium chemical form, tritium inventory is one of the major 
criteria in the selection of breeder material. The primary purpose of 
this report is to study the dependence of tritium inventory in a 
blanket with ceramic solid breeder on the tritium chemical form. In 
this light, tritium inventory in a Li/sub 2/O blanket has been evalu- 
ated as a function of tritium chemical form under the conditions of 
the Japanese Fusion Experimental Reactor (FER). It was shown 
that in a blanket with Li/sub 2/O as a breeder, which has a strong 
affinity to water vapor, the inventory due to T/sub 2/0 adsorption 
becomes quite large. In order to reduce the T/sub 2/0 adsorption 
inventory, conversion of the tritium chemical form through an iso- 
tope exchange reaction with hydrogen added to the sweep gas (T/ 
sub 2/0 + 2 H/sub 2/ -> H/sub 2/0 + 2 HT) has been pro- 
posed, and its advantages and problems have been examined. Lithi- 
um hydroxide formation and mass transfer, which are considered to 
be inherent in the Li/sub 2/O-T/sub 2/O system and to be critical 
issues for the feasibility of a Li/sub 2/O blanket, have been also dis- 
cussed. 


19789 (Juel-Spez—357) Tritium storage facility of the 
KFA Juelich. Barnert, E.; Grawatsch, K.; Matela, K. (Kern- 
forschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. 
fuer Chemische Technologie der Nuklearen Entsorgung). 
Jun 1986. 58p. (In German). NTIS (US Sales Only), PC 
A04/MF A01. File Number DE87750826. 

In connection with the research work done in the field of 
controlled fusion a facility for storing and handling of 10/sup 5/ Ci 
tritium UT/sub 3/ has been built at the Kernforschungsanlage Jue- 
lich. In this report the design of the tritium storage and handling 
facility is described. 


19790 (KFK—4076) Fusion technology programme. Semi- 
annual report. October 1985-March 1986. Finken, D. 
(comp.). (Kernforschungszentrum Karlsruhe G.m.b.H. (Ger- 
many, F.R.). Projekt Kernfusion). May 1986. 57p. (EUR— 
9615e). NTIS (US Sales Only), PC A04/MF AOI. File 
Number DE87750881. 

In 1982, KfK joined the fusion programme of EURATOM 
as a further association introducing its experience in nuclear tech- 
nology. KfK closely cooperates with IPP Garching, the two insti- 
tutions forming a research unit aiming at planning and realization of 
future development steps of fusion. KfK has combined its forces in 
the Nuclear Fusion Project (PKF) with participation of several 
KfK departments to the project tasks. Previous work of KfK in 
magnetic fusion has addressed mainly superconducting magnets, 
plasma heating by cluster ions and studies on structural materials. 
At present, emphasis of our work has concentrated increasingly on 
the nuclear part, i.e. the first wall and blanket structures and the 
elements of the tritium extraction and purification system. Associat- 
ed to this component development are studies of remote mainte- 
nance and safety. Most of the actual work addresses NET, the next 
step to a demonstration of fusion feasibility. NET is supposed to 
follow JET, the operating plasma physics experiment of Euratom, 
on the 1990's. Detailed progress of the work in the past half year is 
described in this report. 


19791 (KIYI—83-31) Essential fusion problems. (AN Uk- 
rainskoj SSR, Kiev. Inst. Yadernykh Issledovanij). 1983. 
13p. (in Russian). NTIS (US Sales Only), PC A02/MF AO1. 
File Number DE87780094. 


Abstracts for each paper are included in the data base. 
(MOW) 


19792 (KMSF-U—1828) A simple method for electronic 
feedback stabilization of an actively modelocked and Q- 
switched Nd:YLF laser. Johnson, R.P.; Moncur, N.K.; Sie- 
bert, L.D. (KMS Fusion, Inc., Ann Arbor, MI (USA)). 
1987. Contract AC08-82DP40152. os (CONF-870401—1). 
NTIS, PC A02/MF AOl; 1; G Dep. File Number 
DE87002823. 

From OSA/IEEE conference on lasers and electro-optics 
(CLEO '87); Baltimore, MD, USA (27 Apr 1987). 

A method is described which uses an amplitude modulated rf 
drive signal to an acousto-optic Q-switch in a Nd:YLF laser to 
eliminate relaxation oscillations and stabilize output. 


19793 (LA—10830-C, pp 179-182) Design considerations 
for the Cornell megavolt ion coil (MICE). Jayaku- 
mar, R.; Podulka, B.; Keller, S.; Milks, J.; Fleischmann, 
H.H. (Cornell Univ., Ithaca, NY). Sep 1986. NTIS, PC 
A10/MF AOl. File Number DE87003801. (CONF- 
8505100—). Contract AC02-76ET53017. 

From 7. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Santa Fe, NM, 
USA (21 May 1985). 

Field reversing ion rings offer an attractive alternative 
plasma confinement scheme in which a Compact Torus is formed 
with axis-encircling ion currents. An experiment on forming MeV 
ion rings-MICE, is under construction in this group. This experi- 
ment will prepare the physics base for application of ion rings to 
the tilt stabilization and/or heating of the larger near-future CT 
plasma experiments, which will need ion rings with energies of 1-2 
MeV. The MICE experiments will therefore extend other experi- 
ments to stronger rings with MeV ions. The MICE experiment will 
employ a Marx generator operating at about 1 MV, coupled to a 
magnetically insulated ion diode. The ion beam so generated will be 
passed through a magnetic cusp region, where the axial beam 
energy will be converted into rotational energy. Gas will be puffed 
in the trapping region for charge neutralization of the beam. Vari- 
ous methods, including resistive image currents, pulsed fields and 
phase focussing are being considered for ring trapping. In the 
present first stage of the experiment, investigation of ion diode be- 
havior and ring formation will be emphasized. A schematic of the 
proposed experimental arrangement is shown and the major param- 
eters of the experiment are given. The various subsystems follows 
are described. 


19794 (LA—10830-C, pp 183-186) Preparation for elec- 
tron ring - plasma ring ts in RECE- 
MERGE. Taggart, D.; Sekiguchi, A.; Fleischmann, H.H. 
(Cornell Univ., Ithaca, NY). Sep 1986. NTIS, PC A10/MF 
A0l. File Number DE87003801. (CONF-8505100—). Con- 
tract AC02-76ET53017. 

From 7. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Santa Fe, NM, 
USA (21 May 1985). 

The formation of a mixed-CT using relativistic electron rings 
and gun-produced plasma rings by MERGE-ing them axially is sim- 
ulated. This process is similar to the axial stacking of relativistic 
electron rings in RECE-Christa. The results of their first plasm pro- 
duction experiment are reported here. After study of the gun-pro- 
duced plasma’s properties is completed, the gun will be mounted at 
the downstream end of the vacuum tank and the source of relativis- 
tic electron rings will be at the upstream end. The two rings, 
formed at opposite ends of the tank, will be translated axially and 
merged. 


19795 (LA—10830-C, pp 204-212) Generation of stable 
mixed-compact-toroid rings by inducing currents in 
strong E-rings. Jayakumar, R.; Taggart, D.P.; Parker, M.R.; 
Fleischmann, H.H. (Cornell Univ., Ithaca, NY). Sep 1986. 
NTIS, PC A10/MF AOl. File Number DE87003801. 
(CONF-8505100—). Contract AC02-76ET53017. 

From 7. symposium on the physics and technology of com- 
pact toroids in the magnetic fusion energy program; Santa Fe, NM, 
USA (21 May 1985). 

In the RECE-Christa device, large toroidal plasma currents 
I/sub p/ are induced in strong electron rings using a thin induction 
coil positioned along the ring axis. Starting from field-reversal 





values 5 = 50-120% of the original electron ring, the induced 
plasma currents raise § to a maximum value of up to 240% with I/ 
sub p/ contributing more than 50% of the total ring current. This 
mixed compact toroid configuration appears well gross-stable 
during the full I/sub p/ pulse length (half-intensity width about 100 
psec) which is sizably larger than potential instability growth times. 


(LBL—22276) Research in the US on heavy ion 
drivers for inertial confinement fusion. Celata, C.; Faltens, 
A.; Fessenden, T.J.; Judd, D.L.; Keefe, D.; Kim, C.H.; Las- 
lett, L.J.; Lee, E.P.; Tiefenback, M.G.; Smith, L. (Lawrence 
Berkeley Lab., CA (USA)). Oct 1986. Contract AC03- 
76SF00098. 13p. (AEA-CN—47/B-III-3; CONF-861106— 
17). NTIS, PC A02/MF AO01; 1; GPO Dep. File Number 
DE87004472. 

From IAEA international conference on plasma physics and 
controlled nuclear fusion research; Kyoto, a (12 Nov 1986). 

The US study of high-energy multigap accelerators to 
produce large currents of heavy ions for inertial fusion is centered 
on the single-pass induction linac method. The large technology 
base associated with multigap accelerators for high-energy physics 
gives confidence that high efficiency, high repetition rate, and good 
availability can be achieved, and that the path from scientific dem- 
onstration to commercial realization can be a smooth one. In an in- 
duction linac driver, multiple (parallel) ion beams are accelerated 
through a sequence of pulsed transformers. Crucial to the design is 
the manipulation of electric fields to amplify the beam current 
during acceleration. A proof-of-principle induction linac experiment 
(MBE-4) is underway and has begun the first demonstration of cur- 
rent amplification, control of the bunch ends, and the acceleration 
of multiple beams. A recently completed experiment, called the 
Single Beam Transport Experiment has shown that we can now 
count on more freedom to design an alternating-gradient quadru- 
pole focusing channel to transport much higher ion-beam currents 
than formerly believed possible. A recent Heavy Ion Fusion 
System Assessment (HIFSA) has shown that a substantial cost 
saving results from use of multiply-charged ions, and that a remark- 
ably broad range of options exist for viable power-plant designs. 
The driver cost at 3 to 4 MJ could be $200/joule or less, and the 
cost of electricity in the range of 50 to 55 mills/kWhr. 


19797 (LBL—22415) Induction linacs for heavy ion 
fusion. Keefe, D. (Lawrence Berkeley Lab., CA (USA)). 
Nov 1986. Contract AC03-76SF00098. 20p. (CONF- 
860756—6). NTIS, PC A02/MF A011; 1; GPO Dep. File 
Number DE87004593. 

From NATO advanced course on high brightness accelera- 
tors; Pitlochry, Scotland (13 Jul 1986). 

Experimental progress to date has strengthened our belief in 
the soundness and attractiveness of the heavy ion method for 
fusion. What surprises that have shown up in the laboratory (e.g., 
in SBTE) have all been of the pleasant kind so far. The systems 
assessment has supported the view that the heavy ion approach can 
lead to economically attractive electric power and that a wide vari- 
ety of options exists in all parameters. The systems work has also 
been of great help in pointing the way for the research and devel- 
opment activities. 


19728 (MPQ—103) Inertial confinement fusion. Meyer- 
ter-Vehn, J. (Max-Planck-Institut fuer Quantenoptik, Garch- 
ing (Germany, F.R.)). a. 1985. 35p. (CONF-8507117—2). 


Sales Only), PC 
DE87750830. 

From 29. Scottish Universities summer school in physics: 
laser plasma interactions; St. Andrews, UK (28 Jul 1985). 

In these notes, we discuss inertially confined thermonuclear 
fusion obtained by means of spherically imploded deuterium-tritium 
fuel. The emphasis is on the ‘inner part’ of ICF physics, on the im- 
plosion dynamics, central fuel ignition, and energy gain, rather than 
on the problems of beam/target interaction. Section 1 summarizes 
the basic concept of ICF and recent achievements on fuel compres- 
sion and briefly indicates advantages and disadvantages of different 
driver beams. The key parameters for energy gain are discussed in 
Section 2 in terms of a model, and some recent results on the gas 
dynamics of central collapse, final compression and formation of 
the ignition spark are presented in Section 3. 


A03/MF AOl1. File Number 


70 FUSION ENERGY 
7002 Fusion Power Plant Technology 


19799 (NITEFA-P-SIU—0686) Shaping a 
voltage pulses in the circuit of a generator with inductive 
energy storage and _ controlled loading. — 
Issledovatel'’skij Inst. Ehlektrofizicheskoj A aaa 
ingrad (USSR). 1985. 21p. (In Russian). NTIS (US 

Only), PC A02/MF A01. File Number DEST. 

The paper deals with the development of the power supplies 
of high current electron accelerators of micro and millisecond 
range elaborated with the purpose of heating plasma in direct ther- 
monuclear systems with magnetic confinement. Analytical expres- 
sions are given which permit to determine currents and voltage in 
the high-voltage generator circuit with inductive energy storage 
and controlled loading for several variants of shaping quasirectan- 
gular voltage pulses. Time and amplitude current relations in the 
energy storage and loading for the voltage pulse edge, peak and 
droop and their dependences on pulse shaping circuit losses are in- 
dicated. 8 refs.; 13 figs. 


19800 (NRL-MR—5532) Flash x radiography of laser-ac- 
celerated foils. Whitlock, R.R.; Obenschain, S.P.; Grun, J.; 
Stamper, J.A.; Sprague, J.A.; ‘Sweeney, B.V.; Ripin, BH: 
Craxton, R.S. (Naval Research Lab., Washin, DC 
(USA)). 14 Nov 1986. Contract AC08-80DP40124. 32p. 
NTIS, PC A03/MF A0Ol1; 1; GPO Dep. File Number 
DE87005558. 

A full account is given of an experimental series in which 
higher density regions of ablatively accelerated planar targets were 
directly imaged by flash x-radiography. Flash x-radiography has 
previously been used to obtain images of pellet implosions and 
planar targets. For planar target geometry, x-radiography viewing 
along the target plane (side-on) provides simultaneous access to the 
front and rear surfaces, as well as the dense middle, of the acceler- 
ated targets. The measurements reported here provide clear indica- 
tions of the symmetrization of laser nonuniformities and direct ob- 
servation of the double foil interaction. The x-radiographic results 
are in general agreement with earlier studies at NRL concerning 
target motion, ablation pressures, and velocity uniformities of the 
ablatively accelerated targets. We report here the results of x-zay 
backlighting studies of planar foil targets of constant areal mass ac- 
celerated with the Pharos II laser system. 


(PPPL—2399) The ee of mechanical soem 
ics and induced currents in plates and surfaces. Weissen- 
burger, D.W.; Bialek, J.M. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.). Oct 1986. Contract AC02- 
76CH03073. 32p. NTIS, PC A03/MF A011; 1; GPO Dep. 
File Number DE87005631. 

Significant mechanical reactions and deflections may be pro- 
duced when electrical eddy currents induced in a conducting struc- 
ture by transformer-like electromotive forces interact with back- 
ground magnetic fields. Additional eddy currents induced by struc- 
tural motion through the background fields modify both the me- 
chanical and electrical dynamic behavior of the system. The ob- 
served effects of these motional eddy currents are sometimes re- 
ferred to as magnetic damping and magnetic stiffness. This paper 
addresses the coupled structural deformation and eddy currents in 
flat plates and simple two-dimensional surfaces in three-space. A 
coupled system of equations has been formulated using finite ele- 
ment techniques for the mechanical aspects and a mesh network 
method for the electrical aspects of the problem. 


19802 (PPPL—2406) Recent progress on the Compact 
Ignition Tokamak (CIT). Ignat, D.W. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Jan 1987. Contract AC02- 
76CH03073. 31p. NTIS, PC A03/MF A0Ol; 1; GPO Dep. 
File Number DE87005614. 

This report describes work done on the Compact Ignition 
Tokamak (CIT), both at the Princeton Plasma Physics Laboratory 
(PPPL) and at other fusion laboratories in the United States. The 
goal of CIT is to reach ignition in a tokamak fusion device in the 
mid-1990's. Scientific and engineering features of the design are de- 
scribed, as well as projected cost and schedule. 
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19803 (SAND—86-1758C) Comparison of observed and 
predicted bremsstrahlung doses in the PBFA-II facility. 
Sweeney, M.A.; Halbleib, J.A.; Mashburn, J.B.; Mix, L.P.; 
Simmons, T.N. "(Sandia National Labs., Albuquerque, NM 
(USA)). 1987. Contract AC04-76DP00789. 3p. (CONF- 
870405—1). NTIS, PC A02/MF A0O1; 1; GPO Dep. File 
Number DE86014971. 

From Radiation protection and shielding conference; Knox- 
ville, = USA (22 A . 1987). 

BFA-II is a 36-module particle beam fusion accelerator at 

Sandia pa Laboratories that became operational in December 
1985. The 100-TW, 4-MJ accelerator is being used to study inertial 
confinement fusion with light ion beams. The light ions, electro- 
statically accelerated to an energy of up to 30 MeV, are emitted 
from a large-area anode source in the central vacuum section and, 
when ignition experiments begin in 1988, will focus onto a fusion 
target. Significant bremsstrahlung can be produced on every shot 
from electron losses in the diode or feeds. Shielding personnel and 
electronics was an important concern during the accelerator design 
phase and has continued to be important during the characteriza- 
tion phase. A three-dimensional Monte Carlo electron-photon trans- 
port code was used to design shielding for maximum bremsstrah- 
lung doses. The simulated facility geometry included the 33-m-di- 
ameter accelerator tank, radiation shields above and below the 
vacuum section, the high bay housing PBFA II, the basement al- 
coves, the control/monitor data acquisition system (CM/DAS) 
shield room in the low bay, and the earth and air surrounding the 
facility. 


19804 Anode plasma ionization due to sheath heating in 
magnetically insulated ion diodes. Slutz, S.A. (Pulsed Power 
Theory Division, Sandia National Laboratories, Albuquer- 
que, New Mexico 87185). Journal of Applied Physics; 61: No. 
4, 1288-1296(15 Feb 1987). 

We show that anode plasma sheath heating can cause unde- 
sirable in situ ionization of the anode plasma in magnetically insu- 
lated ion diodes. We find that extremely high electron energies will 
occur in the anode plasma sheath due to an increasing magnetic 
field at the anode surface during the diode pulse. These high- 
energy electrons can collisionally ionize the plasma ions to an un- 
wanted ionization state. Multiply ionized anode plasma ions repre- 
sent a beam contaminant that may cause undesired preheat in iner- 
tial confinement fusion (ICF) capsules. The fraction of unwanted 
higher ionization states increases with anode plasma density. There- 
fore, this effect places an upper limit on the anode plasma density 
that can be used in an ICF application. As an example, we estimate 
the fraction of Li** generated by sheath heating in the PBFA-II 
Applied-B ion diode as a function of the initial Lit anode plasma 
density and obtain an upper limit for a lithium anode plasma density 
of approximately 1 x 10’ cm~* At anode plasma densities of 1 x 
10** cm~ or less there will be substantial motion of the ion emitting 
surface during the diode pulse. We discuss the advantages and dis- 
advantages of this plasma motion. 


19805 Variation in the amplitude of perturbations on the 
inner surface of an imploding shell during the coasting phase. 
Book, D.L.; Bodner, S.E. (Laboratory for Computational 
Physics, Code 4405, Naval Research Laboratory, Washing- 

TEN. DC 20375). Physics of Fluids; 30: No. 2, 367- 376(Feb 


In some inertial confinement fusion target designs a spherical 
shell collapses on a void or compresses a small amount of gaseous 
material. There can be a period during which both the outside 
(driver) pressure and the inside pressure have a negligible effect on 
the implosion dynamics, and the motion is essentially ballistic. The 
changes in the aspect ratio occur mainly because of geometrical 
convergence. For reasonable parameters the inner surface does not 
begin to decelerate until shortly before convergence is complete. 
An approximate description of this “coasting” phase has been de- 
veloped and applied to study the evolution of perturbations on the 
inner and outer surfaces of the shell in the limit where the fluid is 
incompressible. The two surfaces are strongly coupled as long as 
the shell remains thin. When the shell becomes thick compared to 
the inner radius, the inner and outer surface perturbations decouple. 
Under these conditions the surface wave action is a good adiabatic 
invariant, which can be used to estimate the change in the ampli- 


ERA-12/9 / 2740 


tude of a perturbation as a function of the shell inner radius Ri. De- 
tailed analysis confirms the adiabatic invariance argument and ex- 
tends the results. The adiabatic invariant may also be applicable in 
the case of compressible fluids. 


19806 Analytic model of Applied-B ion diode impedance 
behavior. Miller, P.A.; Mendel, C.W. Jr. (Beam Experiments 
Division—1264, Sandia National Laboratories, Albuquer- 
que, New Mexico 87185). Journal of Applied Physics; 61: No. 
2, 529-539(15 Jan 1987). Contract AC04-76DP00789. 

An empirical analysis of impedance data from Applied-B ion 
diodes used in seven inertial confinement fusion research experi- 
ments was published recently. The diodes all operated with imped- 
ance values well below the Child'’s-law value. The analysis uncov- 
ered an unusual unifying relationship among data from the different 
experiments. The analysis suggested that closure of the anode-cath- 
ode gap by electrode plasma was not a dominant factor in the ex- 
periments, but was not able to elaborate the underlying physics. 
Here we present a new analytic model of Applied-B ion diodes 
coupled to accelerators. A critical feature of the diode model is 
based on magnetic insulation theory. The model successfully de- 
scribes impedance behavior of these diodes and supports stimulating 
new viewpoints of the physics of Applied-B ion diode operation. 


19807 Rotating shield ceiling for the Compact Ignition 
Tokamak test cell. Commander, J.C. (Idaho National Engi- 
neering Lab., EG & G Idaho, Inc., P.O. Box 1625, Idaho 
Falls, ID 83415). Fusion Technology; 10: No. 3, 533-540(Nov 
1986). (CONF-860652—). Contract AC07-761D01570. 

From 7. topical meeting on the technology of fusion energy; 
Reno, NV, USA (15 Jun 1986). 

For the next phase of the United States fusion program, a 
compact, high-field, toroidal ignition machine with liquid nitrogen 
cooled copper coils, designated the Compact Ignition Tokamak 
(CIT), is proposed. The CIT machine will be housed in a test cell 
with design features developed during preconceptual design. Con- 
figured as a right cylinder, the selected test cell design features: a 
test cell and basement with thick concrete shielding walls, and 
floor; leak tight tritium seals; and operational characteristics well 
suited to the circular CIT machine configuration and radially ori- 
ented ancillary equipment and systems. 


19808 Common views of potentially attractive fusion con- 


cepts. Piet, S.J. (idaho National Engineering Lab., EG & G 
Idaho, Inc., P.O. Box 1625, Idaho Falls, ID 83415). Fusion 
Technology; 10: No. 3, 896-901(Nov 1986). (CONF-860652— 
). Contract AC07-761D01570. 

From 7. topical meeting on the technology of fusion energy; 
Reno, NV, USA (15 Jun 1986). 

To greatly increase the attractiveness of fusion energy, one 
should focus on innovative ideas that improve the picture from 
three perspectives - economics, maintenance and reliability, and 
safety and environment. Although these differing perspectives can 
lead to some conflicting desires, five common desired features are 
apparent: (a) minimum failure rates; (b) minimum failure effects; (c) 
minimum complexity; (d) minimum short-term radioactivity; and (e) 
maximum mass power density. Achievement of many desired fea- 
tures cannot yet be quantified. Some innovative fusion concepts are 
briefly examined in the light of these commonalities. 


19809 TFTR poloidal coil fault analysis. Pelovitz, M. 
(Princeton Plasma Physics Lab., P.O. Box 451, Building 1- 
P, Princeton, NJ 08544). Fusion Technology; 10: No. 3, 1059- 
1064(Nov 1986). (CONF-860652—). Contract AC02- 
76CH03073. 

From 7. topical meeting on the technology of fusion energy; 
Reno, NV, USA (15 Jun 1986). 

A program and procedure are described which were devel- 
oped to analyze the affect of anticipated TFTR operating faults 
when the machine was to be used in an operating mode which was 
higher than design current rating of the poloidal coil system. The 
design criteria for this program included the definition of the most 
pessimistic operating fault scenarios, the development of an ana- 
logue program to model and observe the time history of the event 
and several comparison programs used to tally the maximum force 
condition of each coil during the run and to compare and tally the 
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maximum coil currents, forces and AI/sup 2/t stresses from several 
runs. 


19810 Evaluation of horizontal cooling channels for ac- 
tively cooled limiters. Koski, J.A.; Whitley, J.B. (Sandia Na- 
tional Labs., Albuquerque, NM 87185). Fusion Technology; 
10: No. 3, 789-796(Nov 1986). (CONF-860652—). Contract 
AC04-76DP00789. 

From 7. topical meeting on the technology of fusion energy; 
Reno, = USA = Jun 1986). 

The heat flux and fluid flow conditions for a water cooled 
limiter tube are simulated with an electron beam heating apparatus, 
and the results are compared to empirical models based on existing 
heating transfer correlations. For the conditions of highly sub- 
cooled flow boiling in a horizontal tube subjected to a heat flux 
from only one side, two principal observations were noted. First, 
existing heat flux correlations, which were developed for use with 
uniform circumferential heat flux distributions, can be used to pro- 
vide a good first approximation of the one-sided heat removal for 
the range of experimental conditions covered. Second, the peak 
heat flux at the tube surface predicts the onset of critical heat flux 
(burnout) better than the average heat flux. 


19811 TFTR neutral beam magnet analysis. Brown, D.L, 
Tarrh, J.M. (Princeton Plasma Physics Lab., Princeton, NJ 
08544). Fusion Technology; 10: No. 3, 802-812(Nov 1986). 
(CONF-860652—). Contract © AC02-76CH03073;AC02- 
78ET51013. 

From 7. topical meeting on the technology of fusion energy; 
Reno, aad, USA (15 Jun 1986). 

In running TFTR, a desire to improve its capabilities natu- 
rally arises. One improvement under consideration is to increase the 
neutral beam pulse length thereby increasing plasma heating. One 
of the steps in achieving this is to reduce the heating of the ion 
dump collector plate by spreading out the neutral beam injector’s 
ion beam impinging on it. Finding an efficient way of doing this is 
the subject of the analysis described in this paper. The analysis con- 
sists of two major parts. One part, performed at MIT, covers the 
magnetic performance of the ion dump magnets. The second part, 
performed at Princeton, covers the particle trajectories and conse- 
quent spread patterns of the ion beams on the collector plates. This 
paper includes a description of the development of the computer 
models of the magnet, and a comparison of calculated and meas- 
ured magnetic fields. A description of the approach for analysis of 
the particle trajectories is given, followed by a comparison of cal- 
culated trajectories with measured data. A discussion of the results 
of analyzing the performance of various alternate magnet configu- 
rations is included, followed by a qualitative analysis and discussion 
relating the numerically determined performance of the various 
magnet configurations to the basic design parameters in a funda- 
mental manner. 


19812 Status of ICRF heating of tokamaks. Wilson, J.R. 
(Princeton Plasma Physics Lab., P.O. Box 451, Princeton, 
NJ 08544). Fusion Technology; 10: No. 3, 1015-1023(Nov 
1986). (CONF-860652—). Contract AC02-76CH03073. 

From 7. topical meeting on the technology of fusion energy; 
Reno, NV, USA (15 Jun 1986). 

A review of ICRF heating experiments on tokamaks is pre- 
sented. This method of radio frequency heating has proven to be 
efficacious and has been projected as a viable method for future 
machines such as INTOR and CIT. ICRF heating experiments on 
JET, ASDEX, TEXTOR, and JT-60 are part of an ongoing pro- 
gram to further understand the physics of the heating process and 
the physics of tokamak operation with auxiliary heating, particular- 
ly the effect on energy confinement. 


19813 Improved shielding calculations for the Particle 
Beam Fusion Accelerator PBFA II. Sweeney, M.A.; Halb- 
leib, J.A.; Tolk, K.M. (Sandia National Labs., Pulsed Power 
Theory Div. 1265, Albuquerque, NM 87185). Fusion Tech- 
nology; 10: No. 3, 656-663(Nov 1986). (CONF-860652—). 
Contract AC04-76DP00789. 

From 7. topical meeting on the technology of fusion energy; 
Reno, NV, USA (15 Jun 1986). 

The Sandia National Laboratories Particle Beam Fusion Ac- 
celerator PBFA II is expected to produce significant bremsstrah- 
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lung on every shot during 30 MV operation. Shielding specific 
electronic components from the intense bremsstrahlung environ- 
ment is an important consideration. The authors describe new 3-D 
Monte Carlo electron-photon transport simulations of the PBFA-II 
facility that include a more efficient version of the next-event-esti- 
mator calculation and final design information for accelerator com- 
ponents within the vacuum chamber. The improved bremsstrahlung 
shielding analysis is compared with pin diode and thermolumines- 
cent dosimetry measurements obtained during the first four months 
of accelerator testing. 


19814 Development of a high vacuum, high temperature 
movable limiter support. Brown, G.W. (Sandia National 
Labs., Albuquerque, NM 87185). Fusion Technology; 10: No. 
x 795- 801(Nov 1986). (CONF-860652—). Contract AC04- 
76DPO00789. 

From 7. topical meeting on the technology of fusion energy; 
Reno, NV, USA (15 Jun 1986). 

A mechanism for positioning the Advanced Limiter Test II 
(ALT-ID) limiter blades inside the TEXTOR tokamak is described. 
Testing of two candidate material pairs for use as gears and bear- 
ings, Nitronic 60/aluminum bronze and Nitronic 60/Nitronic 60, is 
also described. The lubricant was a solid film of MoS/sub 2/. The 
testing, done at the temperature and pressure range of the tokamak, 
revealed that the combination of Nitronic 60 and the softer alumi- 
num bronze performed much better than the Nitronic 60/Nitronic 
60 combination. The latter combination performed well for 24,000 
cycles (48% of expected lifetime), but then experienced a sudden 
increase in friction due to galling. The former pair performed well, 
exhibiting low friction throughout the duration of the test. 


19815 Analytical study of power grid pulsing. Bronner, 
G. (Princeton Plasma Physics Lab., Princeton, NJ 08544). 
Fusion Technology; 10: No. 3, 1418-1422(Nov 1986). (CONF- 
860652—). Contract AC02-76CH03073. 

From 7. topical meeting on the technology of fusion energy; 
Reno, NV, USA (15 Jun 1986). 

The next generation of fusion devices present a number of 
technical challenges. Not the least of these technical issues may be 
the required power consumption needed to establish the experimen- 
tal conditions. The influence of 500 MW or larger power pulses 
extend beyond the local utility to the common (national) power 
grid. This paper describes the development of a generic power grid 
model for the purpose of finding the appropriate locations on the 
nation’s map to accommodate the substantial pulse loads of the 
fusion projects. 


19816 Targets for heavy ion fusion. Bangerter, R.O. 
(Univ. of California, Lawrence Livermore National Lab., 
Livermore, CA 94550). Fusion Technology; 10: No. 3, 1429- 
1430(Nov 1986). (CONF-860652—). Contract W-7405- 
ENG-48. 

From 7. topical meeting on the technology of fusion energy; 
Reno, NV, USA (15 Jun 1986). 

This summary gives the motivation for the study of im- 
proved target concepts to be used in the “Heavy Ion Fusion Sys- 
tems Assessment Project.” The target concepts that have been stud- 
ied are listed. 


19817 Fusion power development-the next decade. Dean, 
S.O. (Fusion Power Assoc.). Journal of Fusion Energy; 4: 
No. 2/3, 97-100(Jun 1985). 

This paper assesses the present status and future directions ¢. 
fusion development. The author suggests looking at nuclear tech- 
nologies for fusion, where they stand, and what will be needed in 
the move to new facilities which start generating not just physics 
but fusion energy engineering. The author also suggests examining 
the present state of commercial reactor designs, and recognizing 
that the utilities aren't planning to use these designs, and that stud- 
ies are necessary to identify problems that must be fixed in order to 
make these products attractive. Illustrations show funding require- 
ments for fusion power developments and progress in achieving the 
conditions for fusion power, and that in spite of the budgets, 
progress is dramatic and systematic. 
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19818 a and directions in magnetic fusion. Furth, 
H.P.; Dreicer, H.; Fowler, T.K. (Princeton Plasma Physics 
Lab., Princeton, NJ). Journal of Fusion Energy; 4: No. 2/3, 
101- 114(Jun 1985). 

A panel discussion on progress in magnetic fusion is de- 
scribed. Considered are the achievements of experiments in reach- 
ing the conditions required for fusion power. The Tokamak Fusion 
Test Reactor is now finished and running, although not yet up to 
full design parameters. The prediction is that it should be able to 
reach the indicated range. The modified Doublet III, Doublet Big- 
Dee, will be starting to run in the ‘86 period and will endeavor to 
reach conditions similar to the Tokamak Fusion Test Reactor by 
achieving larger beta values. An illustration shows experimental 
progress in achieving the conditions required for fusion power. At 
the Lawrence Livermore National Laboratory, a facility called the 
Mirror Fusion Test Facility is being designed to achieve about one 
second confinement time in a tandem mirror. An artist's rendering 
is shown. The Magnetic Fusion Advisory Committee has recently 
considered anew the future direction of the fusion program and 
judged that 1) TFCX and 2) the need to advance scientific under- 
standing and develop optimal fusion reactor concepts constitute the 
two most essential tasks in the program. 


19819 U.S. fusion technology programs. Dowling, R. 
(USDOE, Washington, DC). Journal of Fusion Energy; 4: 
No. 2/3, 129-132(Jun 1985). 

The U.S. Department of Energy reveals that in the Magnet- 
ics program, they are assembling what is called the Large Coil 
Project in a facility being built at the Oak Ridge National Labora- 
tory. The facility is shown. In the Plasma Heating Program, a posi- 
tive ion neutral beam source has been developed at Berkeley. In the 
Fueling Program, a pneumatic pellet fuel injector was developed. 
In the Tritium Handling Program, tritium will be introduced upon 
final approval. In the High Heat Flux Component Development 
Program, they have recently installed and started testing pumped 
limiter on the TEXTOR tokamak reactor in the Federal Republic 
of Germany. In the materials area, there are two points. One is the 
Rotating Target Neutron Source, and the Fusion Materials Irradia- 
tion Test Facility. 


19820 Critical issues and required facilities. Abdov, M 
(UCLA, Los Angeles, CA). Journal of Fusion Energy; 4: No. 
2/3, 133-138(Jun 1985). 

The author discusses fusion nuclear technology issues and 
development needs, including approaches to solving these prob- 
lems. These unresolved fusion nuclear technology issues relate to 
feasibility which is, the ultimate acceptance test. A new study 
called FINESSE investigates the technical and the programmatic 
issues in the development of fusion nuclear components. The author 
concludes that there are many complex issues, which means we 
must understand the issues and testing needs, quantify the test re- 
quirements, and work more in developing the engineering scaling 
relationships. 


19821 Nuclear technologies-their role and future impact. 
Maniscalo, J.A.; Baker, C.C. (TRW, Redondo Beach, CA). 
Journal of Fusion Energy; 4: No. 2/3, 149-154(Jun 1985). 

TRW briefly treats the unresolved nuclear feasibility issues, 
and then discusses the requirements and timing of a fusion nuclear 
technology program aimed at resolving these feasibility issues. A 
table summarizes what the author believes are the key nuclear tech- 
nologies and their feasibility. The feasibility issues associated with 
tritium breeding, recovery, and containment are unique to fusion 
and their resolution will significantly impact the feasibility and at- 
tractiveness of fusion as an energy option. Options for doing low 
fluence integrated testing in the 2990's is focused upon. The Ar- 
gonne National Laboratory discusses the ongoing activities in mate- 
rials and blanket technology, and the fact that they have progressed 
well, both in focusing on the near-term needs, particularly in the 
plasma-wall and high heat flux area, and in the longer term by con- 
centrating on major feasibility issues. 


19822 Fusion reactors: their commercial potential. a 
P.; Cohn, D.R.; Jensen, B.K.; Logan, B.G.; Monsler, M. 
(Office Fusion Energy, USDOE, Washington, DC). Journal 
of Fusion Energy; 4: No. 2/3, 161-170(Jun 1985). 
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The Office of Fusion Energy discusses the completion of the 
TFTX Preconceptual Design work. It is proposed that a STAR- 
FIRE II tokamak power reactor design is in want of initiation, and 
they are now trying to determine what the boundaries should be 
for the STARFIRE II study that should be started next year. Paral- 
lel to that, the Office of Fusion Energy wants to go back and con- 
tinue work on the MARS Tandem Mirror power reactor design ac- 
tivity. This year, they are looking at an Engineering Test Reactor 
for a tandem mirror, and will continue the INTOR workshop. 
KMS Fusion, Inc. discusses compelling features of inertial fusion 
which can lead to reactors that have promise for low cost, low ra- 
dioactivity, low afterheat, and high maintainability and reliability. 
The Lawrence Livermore National Laboratory discusses the need 
for a project which is smaller, higher in power density and some- 
thing that can be modularly built. PSE & G discusses a number of 
studies which have been conducted to examine the charateristics of 
research programs which led to the eventual commercialization of 
a new technology, and that the utilities may become direct partici- 
pants in fusion research and development. M.I.T. comments on the 
role that fusion can play, in that one fusion plant could produce fis- 
sile fuel for a large number of fission plants, resulting in a relatively 
low cost for fissile fuel. 


19823 What have fusion reactor studies done for you 
today?. Kulchinski, G.L. (Univ. of Wisconsin, Madison, 
1985) Journal of Fusion Energy; 4: No. 2/3, 171-180(Jun 
1985). 

The University of Wisconsin examines the fusion program 
and puts into perspective what return is being made on investments 
in fusion reactor studies. Illustations show financial support for 
fusion research from the four major programs, FY’82 expenditures 
on fusion research, and the total expenditures on fusion research 
since 1951. Topics discussed include the estimated number of scien- 
tists conducting fusion research, the conceptual design study of a 
fusion reactor, scoping study of a reactor, the chronology of fusion 
reactor design studies, published fusion reactor studies 1967-1983, 
conceptual fusion reactor design studies, STARFIRE reference 
design, MARS central cell, HYLIFE reaction chamber, and select- 
ed contributions of reactor design studies to base programs. 


19824 Generic magnetic fusion reactor cost assessment. 
Sheffield, J. (Oak Ridge National Lab., Oak Ridge, 
Journal of Fusion Energy; 4: No. 2/3, 187-198 (Jun 1985). 

The Fusion Energy Division of the Oak Ridge National 
Laboratory discusses “generic” magnetic fusion reactors. The 
author comments on DT burning magnetic fusion reactor models 
being possibly operational in the 21st century. Representative pa- 
rameters from D-T reactor studies are given, as well as a shematic 
diagram of a generic fusion reactor. Values are given for winding 
pack current density for existing and future superconducting coils. 
Topics included are the variation of the cost of electricity (COE), 
the dependence of the COE on the net electric power of the reac- 
tor, and COE formula definitions. 


19825 Planning for the future. Clarke, J.F. (Office of 
Fusion Energy, USDOE, Washington, DC). Journal of 
Fusion Energy; 4: No. 2/3, 199-208(Jun 1985). 

The U.S. Department of energy has issued the National 
Energy Policy Plan which endorses federal support for basic and 
applied research under new and alternative energy supplies in order 
to make sure that there is a diversified and secure energy and 
supply system. The basic goal is to promote a balanced and diversi- 
fied U.S. energy resource system, taking into account the security 
aspects of an indigenous energy supply, but not overemphasizing 
the independence of the U.S. in terms of total energy. The author 
foresees that the U.S. cannot carry the fusion energy budget alone, 
and that the budget will have to be supplemented even more by 
colleagues abroad. 


19826 The role of industry in fusion. Forsen, H.K.; 
Fowler, T.K.; Mariscalco, J.A.; Reichle, F.C. (Bechtel Na- 
tional Inc., San Francisco, CA). Journal of Fusion Energy; 4: 
No. 2/3, 209-216(Jun 1985). 

Bechtel National, Inc. comments on the principle objective 
of the national fusion program as being the development of fusion 
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as a potential new energy source option. It is also discussed that 
industry needs a clearer statement of fusion program goals and ap- 
proximate timing from the DOE, in order to properly assess corpo- 
rate priorities and commitment to the principle objective. The Law- 
rence Livermore National Laboratory discusses the idea of “part- 
nership”, which addresses the issue of industry's role in the fusion 
program. TRW specifies a need for budget realities and the 
administrations’s science and energy policies as outlined by the 
DOE's Office of Fusion Energy. Ebasco Services, Inc. expands on 
the idea of fully involving industry in the fusion energy program. 
At the Plasma Physics Laboratory, further comments are made on 
the need for industry's participation in the fusion energy program. 


19827 The role of tokamak ignition device options. 
Davies, N.A.; Cohn, D.R.; Henning, C.D.; Rutherford, P. 
(Office of Fusion Energy, USDOE, Washington, DC). Jour- 
nal of Fusion Energy; 4: No. 2/3, 217-224(Jun 1985). 

The U.S. Dept. of Energy discusses the Tokamak Fusion 
Core Experiment Design Study Program. The options that were 
considered were based on the D-shaped tokamak configuration, 
which included versions with copper magnets, superconducting 
magnets, and varied in degrees of risk both in the physics and the 
technology. The Plasma Physics Laboratory addresses questions on 
the use of tokamak ignition, what is to be learned from an ignited 
tokamak experiment, and how and when to implement its use. 
M.LT. addresses the issues of the significance of an ignition experi- 
ment, and the importance of low cost, and then describes how a 
relatively inexpensive ignition experiment could be done with a 
copper magnet tokamak. The Lawrence Livermore Laboratory dis- 
cusses the need to implement both physics and technology. The 
TFCX< is discussed. A figure illustrates ignited tokamak options. 


19828 The role of improved fusion concepts. Nelson, 
D.B.; Linford, R.K.; Liu, C.S.; Logan, B.G.; Rose, P.H. 
(Office of Energy Res., USDOE). Journal of Fusion Energy; 
4: No. 2/3, 225-234(Jun 1985). 

The U.S. Dept. of Energy discusses concept improvement in 
the tokamak and concept improvement in the mirror. Controlled 
Thermonuclear Research comments on what constitutes an attrac- 
tive fusion reactor, and provides a table of achieved parameters of 
RFP, FRC and the spheromak experiments. GA Technologies Inc. 
remarks on the direction which industry must take in the fusion 
program. The Lawrence Livermore National Laboratory concen- 
trates on commercial reactor studies. Spectra Technology focuses 
on problems dealing with fusion proponents making a convincing 
and clear economic argument for fusion based on a mils per kilowat 
basis, and the large costs of flagship experiments. The Oak Ridge 
National Laboratory remarks on the need for an economic energy 
source for fusion. A table of cost of electricity contours is shown. 


19829 Technology research and development. Haas, 
G.M.; Abdov, M.A.; Baker, C.C.; Beuligmann, R.F. (Office 
of Fusion Energy, USDOE, Washington, DC). Journal of 
Fusion Energy; 4: No. 2/3, 235-240(Jun 1985). 

The U.S. Dept. of Energy discusses the new program plan, 
the parameters of which are a broad scientific and technology 
knowledge base, an attractive plasma configuration to be deter- 
mined, and other issues concerning uncertainty as to what consti- 
tutes attractive fusion options to be determined in the future, and 
increased collaboration. Tables show changing directions in mag- 
netic fusion energy, two examples of boundary condition impacts 
on long-term technology development, and priority classes of the 
latter. The Argonne National Laboratory comments on the rela- 
tionship between science, technology and the engineering aspects of 
the fusion program. UCLA remarks on the role of fusion technolo- 
gy in the fusion program plan, particularly on results from the 
recent studies of FINESSE. General Dynamics offers commentary 
on the issues of a reduced budget, and new emphasis on science 
which creates an image of the program. A table illustrates technol- 
ogy research and development in the program plan from an indus- 
trial perspective. 


19830 Fusion blankets-A comparative study. Baker, C.C. 
(Argonne National Lab., Argonne, IL). Journal of Fusion 
Energy; 4: No. 2/3, 139-144(Jun 1985). 

The Argonne National Laboratory conducted a study to de- 
velop a technically based rationale where an R&D program can be 
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conducted. First, the development of a viable blanket for fusion is 
in itself a major feasibility issue, not just an engineering task. The 
approach of this study was to develop a number of designs in suffi- 
cient detail so that a comparison could be made between them. The 
most feasible blanket is lithium oxide cooled by helium and ferritic 
steel without a multiplier. 


19831 Tritium systems: issues and answers. Anderson, 
J.L. (Los Alamos National Lab., Los Alamos, NM). Journal 
of Fusion Energy; 4: No. 2/3, 155-160(Jun 1983). 

The Office of Fusion Energy discusses tritium issues. The 
major issues where tritium technology has an impact on the fusion 
program is the fuel cycle and fuel reprocessing, safety and environ- 
ment protection, and the breeding and blanket extraction systems. 
Work on the development of the fuel cycle and fuel reprocessing 
systems in the fuel program is being done. Cryogenic distillation as 
a means of separating hydrogen isotopes is a method being used. 
The author discusses the environmental, safety, and personnel pro- 
tection systems that have to be evaluated. A photograph shows the 
facility. The TRIO experiment at Argonne is one where gamma- 
lithium aluminate was put into a specially designed cell, and put it 
in thef A-2 core position and irradiated the material, breeding triti- 
um from the neutron interaction with lithium. 


19832 Progress and directions in inertial fusion. 
Schreiver, K.L.; Bodner, S.; Emmett, J.L.; Giovanelli, D.; 
McCrory, R.L.; Yonas, G. (USDOE, Washington, 
Journal of Fusion Energy; 4: No. 2/3, 115-128(un 1985). 

The Office of Inertial Fusion, in this panel discussion on 
progress in inertial fusion, says that their near-term objective in the 
program is to determine the requirements in driver energy and 
pellet design to ignite a small fusion pellet in the laboratory. The 
author feels that they have developed a basis that gives a good pro- 
jection of what will be required. The Lawrence Livermore Nation- 
al Laboratory discusses a laser facility called NOVETTE. One of 
the interesting things about the technology is that the crystal arrays 
are relatively large. The University of Rochester discusses an area 
called direct drive. The Los Alamos National Laboratory com- 
ments on progress in the understanding of electromagentic wave 
and particle interactions. The Naval Research Laboratory reveals 
progress in producing a uniform illumination with a realistic laser. 
The Sandia National Laboratory discusses the production of very 
high-brightness beams at modest volatages. 


19833 Fusion materials: The U.S. program. Haas, G.M. 
(USDOE Washington, DC). Journal of Fusion Energy; 4: 
No. 2/3, 145-148(Jun 1985). 

The objective of the materials program is to establish a ma- 
terials data base for the design, fabrication and operation of compo- 
nents, and systems for fusion activities, present and future. The 
U.S., Department of Energy is utilizing reactor design studies to 
aid in defining the critical issues. They also utilize a broad spectrum 
of expertise, universities, labs, industry and international coopera- 
tion. Design studies such as the STARFIRE reactor study are used. 
The author comments that in the future, if materials like ferritics 
and other alloys are to be examined and looked at in the proper 
fusion spectrum, a neutron source of the right fluence that has a 
spectrum appropriate for this kind of testing has to be generated. 
The device they’ve been studying is the FMIT. The test facility 
which has been constructed is called PISCES. The author con- 
cludes that a study of the critical issues identified for tritium breed- 
ers, solid and liquid metals, are needed. 


19834 Fusion power. Varljen, T.C. (Westinghouse Elec- 
tric Corp., Madison, PA). pp 1490-1497 of Handbook of 
energy systems engineering: Production and _ utilization. 
Wilbur, L.C. New York, NY; John Wiley and Sons Inc. 
(1985). 

Nuclear fusion involves the formation of a heavier element 
via the “fusing” of one or more lighter elements. From the point of 
view of energy production, reactions in the light elements, especial- 
ly isotopes of hydrogen, are the most interesting. Energy is released 
because the sum of the masses of the products are less than the sum 
of the masses of the nuclei that are “fused”. 
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19835 Intermediate and high-mass ion beams from a 10- 
cm duopigatron. Weber, P.D.; Gilgenbach, R.M. (Univ. of 
Michigan, Ann Arbor, MI). Plasma Chemistry and Plasma 
Processing; 4: No. 2, 75-88(Jun 1984). 

Experimental studies of a 10-cm Duopigatron as a source of 
argon, krypton, and xenon ion beams are reported. Source plasma 
instabilities are examined, and the mass dependence of oscillation 
frequencies and instability onset conditions are determined. Arc 
current and density oscillations are found to be associated with ion 
acoustic fluctuations with frequencies scaling as 1/M /SUP 1/2/ . 
Langmuir probe measurements within the source plasma double 
layer are used to indicate the physical mechanism responsible for 
the observed large-amplitude arc current shifts. Ion beams have 
been extracted at energies up to 18kV, and drain currents up to 540 
mA for argon, 440 mA for krypton, and 520 mA for xenon have 
been achieved with source plasma densities in the range 101-10" 
cm’. Excellent agreement with existing theoretical models has 
been obtained in the mass and density dependence of the extraction 
current, as well as the voltage at which transition from space- 
charge limited to ion saturation emission occurs. 


19836 The use of tesla technology and ball lightning as an 
approach to controlled fusion. Golka, R. pp 121-124 of Pro- 
ceedings of the second international symposium on noncon- 
ventional energy technology. Winter Haven, FL; Cadcake 
Industries (1984). (CONF-8309113—). 

From 2. international symposium on non-conventional 
energy technology; Atlanta, GA, USA (9 Sep 1983). 

This paper discusses the design and construction of thermo- 
nuclear reactors based on ball lighting and Tesla coils. The paper 
was given at a forum for the presentation and demonstration of 
new non-conventional forms and sources of energy. 


19837 Fusion 1983. Krall, N.A. Journal of Fusion 
Energy; 3: No. 3, 151-172(Jun 1983). 

Fusion Power Associates discuss the possibility of an accel- 
erated national fusion program. The need for the National Research 
Council to bring perspective to difficulties of engineering problems 
is also discussed. The Center for Energy Studies comments on the 
advances in magnetic fusion made during the past year. The future 
of fusion R & D is discussed by the Office of Energy Research. In 
a panel presentation by McCormack Associates, Inc., the Lawrence 
Livermored National Laboratory, Advanced Technology Titan 
Systems, Inc., and the Arco Oil and Gas Company, the progress in 
the consolidation of the scientific and technological data base for 
magnetic fusion is discussed. 


19838 The future engineering needs of magnetic fusion: 
report of the national research Council committee on magnet- 
ic fusion. Woodson, H. (Univ. of Texas). Journal of Fusion 
Energy; 3: No. 3, 152-156(Jun 1983). 

The Center for Energy Studies addresses the National Re- 
search Council Study on the engineering development needs of 
magnetic fusion. Five topic areas treated by the study were: con- 
ceptual design studies, plasma subsystems, systems integration and 
maintenance, and participation of industry. 


19839 Fusion power: facing up to the future. Clarke, J.F. 
(US Dept. of Energy, Washington, DC). Journal of Fusion 
Energy; 3: No. 3, 157-160(Jun 1983). 

The Office of Fusion Energy addresses the subject of the 
future of fusion R & D. The comprehensive program management 
plan for fusion is discussed in terms of the base program, and the 


acceleration of the base program into a practical and useful fusion 
reactor. 


19840 The pace of fusion energy development. Davidson, 
R.C. Journal of Fusion Energy; 3: No. 3, 160-171(Jun 1983). 

Presented are the views on the pace and technical merit of 
fusion energy development. It is proposed by McCormick Associ- 
ates, Inc., that the funding levels and projected programs that were 
previously established, be reviewed. The Lawrence Livermore Na- 
tional Laboratory discusses making fusion power economically at- 
tractive, and making fission more successful so as to merit accept- 
ance from society. The technical merits and economic and environ- 
mental costs of fusion are discussed by Advanced Technology Sys- 
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tems, Inc. Arco Oil and Gas Company address the issues of the 


level of funding, program management, and risk levels in environ- 
metal research. 


99 GENERAL AND MISCELLANEOUS 


19841 (CONF-861158—1) Future demand for fuel and 
electricity. Reister, D.B. (Oak Ridge National Lab., TN 
(USA)). Nov i986. Contract AC05-840R21400. 20p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE87004623. 

From 8. North American International Association of 
Energy Economists conference: changing world energy economy; 
Cambridge, MA, USA (19 Nov 1986). 

In the model the demand will be subdivided into fuel and 
electricity. Goods and services are assumed to be produced in N 
factories. Every year one factory closes and a new factory opens. 
The model has five parameters: the base year cost share for fuel, 
the base year cost share for capital labor, the cost function expo- 
nent for fuel and electricity, the cost function exponent for energy 
and capital labor, and the lifetime of capital stock. (WRF) 


19842 (DOE/OR/00033—T279) University/DOE Labo- 
ratory Cooperative programs administered by Oak Ridge As- 
sociated Universities: FY 1986 annual report. (Oak Ridge As- 
sociated Universities, Inc., TN (USA)). Jan 1987. Contract 
AC05-760R00033. 57p. NTIS, PC A04/MF AOl1; 1; GPO 
Dep. File Number DE87006204. 

Programs encouraging interaction between universities and 
federal laboratories have been administered by Oak Ridge Associat- 
ed Universities (ORAU) since 1946. ORAU’s university/laboratory 
research programs have been expanded to include undergraduate 
students, graduate students, and postgraduates in a variety of activi- 
ties designed to initiate and continue collaboration with DOE labo- 
ratory staff. Over the years, roughly 1540 faculty members, 2575 
undergraduates, and 480 graduate students have been able to visit 
DOE laboratories for prolonged periods through ORAU’s pro- 
grams. The Postgraduate Research Training program, initiated in 
1981, has supported 46 postgraduate research appointment at DOE 
laboratories for up to two years. Faculty members and graduate 
students have used travel contracts to make short visits to these re- 
search centers. Scientists and engineers from DOE facilities have 
also made visits to college and university campuses to present semi- 
nars and workshops. 


19843 (DOE/OR/00033—T281) US Department of 
Energy University Research Instrumentation Program, 
FY1984: A follow-up report. (Oak Ridge Associated Univer- 
sities, Inc, TN (USA)). Jan 1987. Contract AC05- 
76OR00033. 23p. NTIS MF AOl; 2; GPO Dep. File 
Number DE87006202. 

The US DOE initiated its University Research Instrumenta- 
tion (URI) Program in FY1984 with the objective of helping to up- 
grade the capability of universities to conduct advanced research 
and to support the training of graduate students in science and engi- 
neering. This document reports on the use of URI equipment ap- 
proximately one year after its funding in FY1984. 


19844 (KFK—4125) List of scientific and technical publi- 
cations of the Karlsruhe Nuclear Research Centre, 1985. 
(Kernforschun, trum Karlsruhe G.m.b.H. (Germany, 
F.R.)). May 1986. 132p. (In German). NTIS (US Sales 
Only), PC A07/MF AOl1. File Number DE87750827. 

The report lists the titles and other bibliographic data of the 
publications released in 1985. Lectures not yet available in printed 
form are listed separately. The patent section gives information on 
patent rights granted or published in 1985. Technical lectures or 
material prepared for courses held by the SKT (Nuclear Engineer- 
ing School) are not part of the list. The data are arranged by insti- 
tutes, information on project activities is given referring to pub- 
lished project reports and other publications prepared by project 
staff. The list also presents R and D reports printed by KfK for 
informationn on the PFT project, fabrication technologies, which is 
a joint enterprise by KfK, several other institutes, and industry. 
Publications of the branch institute of the Federal Food Research 
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Institute are also given, followed by a list of publications prepared 
by guest scientists of the KfK. 


19845 (LA-UR—86-4313) Facilitating Circle success 
through networking. McIver, S.D. (Los Alamos National 
Lab., NM (USA)). Dec 1986. Contract W-7405-ENG-36. 
Tp. (CONF-870467—1). NTIS, PC A02/MF A0l; GPO 
Dep. File Number DE87003747. 

From International Association of Quality Circles annual 
conference; New peng a USA deep) sim 2 1987). 

Numerous steps ha y Human Resource per- 
sonnel and Quality Circle mabe at Los Alamos National Labo- 
ratory to increase networking opportunities between themselves 
and other organizations. Many Circle successes can be attributed to 
factors such as Lab-wide Circle activities and meetings, Employee 
Involvement Team reports, a videotape library for reference, and 
communications from Sandia National Laboratory and Livermore 
National Laboratory, and other organizations. A description of how 
to make networking more effective is given. Conference partici- 
pants will have the opportunity to take part in a networking activi- 
ty. 
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19846 (CEA-N—2481) Progress report 1984-1985 (No. 
21). (CEA Centre d’Etudes Nucleaires de Grenoble, 38 
(France). Dept. de Recherche Fondamentale). 1986. 525p. 
(In French). NTIS (US Sales Only), PC A22/MF A01. File 
Number DE87750940. 

The Department of Fundamental Research at Grenoble in- 
cludes physics, chemistry, biology laboratories, low temperature 
group and atomic physics and ion source development group. The 
great subjects of physics group are nuclear physics, defects and 
atomic mobility in metals and crystalline alloys, metallic amor- 
phous, semi-conductors, structures, hydrogen in metals and ion dif- 
fusion, magnetism and phase transitions, rare earths, actinides, phy- 
sico-chemistry, applications of magnetic resonance in biology and 
medicine. In chemistry, the research topics gathered around three 
principal axes: coordination chemistry, molecular electrochemistry, 
and natural polymer studies. Biological systems which are studied 
are, for most of them, protein systems of membrane nature or inter- 
acting with membrane receivers. Comprehension of cellular mecha- 
nisms at a molecular scale is aimed at. 


19847 (CONF-870141—1) Statistical considerations of 
the random selection process in a drug testing program. 
Burtis, C.A.; Owings, J.H.; Leete, R.S. Jr. (Oak Ridge Na- 
tional Lab., TN (USA); Oak Ridge Gaseous Diffusion Plant, 
TN (USA); Oak Ridge Y-12 Plant, TN (USA)). 1987. Con- 
tract AC05-840R21400. 16p. NTIS, PC A02/MF AOI; 1; 
GPO Dep. File Number DE87005322. 

From 10. annual Arnold O. Beckman conference in clinical 
chemistry; Newport Beach, CA, USA (18 Jan 1987). 

In a prospective drug testing program, individuals whose job 
classifications have teen defined as sensitive are placed in a selec- 
tion pool. On a periodic basis, individuals are chosen from this pool 
for drug testing. Random selection is a fair and impartial approach. 
A random selection process generates a Poisson distribution of 
probabilities that can be used to predict how many times an indi- 
vidual will be selected during a specific time interval. This informa- 
tion can be used to model the selection part of a drug testing pro- 
gram to determine whether specific conditions of testing are met. 
For example, the probability of being selected a given number of 
times during the testing period can be minimized or maximized by 
varying the frequency of the sampling process. Consequently, the 
Poisson distribution and the mathematics governing it can be used 
to structure a drug testing program to meet the needs and dictates 
of any given situation. 


19848 (CONF-870251—1) Monitoring the use of ISSCO 
products. Bjerke, M.A. (Martin Marietta Energy Systems, 
Inc., Oak Ridge, TN (USA)). 1987. Contract AC05- 
840OR21400. 12p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87003652. 
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From ISSCO users group conference; Los Angeles, CA, 
USA (23 Feb 1987). 

In an organization that has numerous computer graphics 
users working with ISSCO products several different computers, it 
is important to monitor the use of the products. Information such as 
the number of uses of each product and the number of uses of the 
various graphics devices can be useful for several groups of people. 
Support group managers can use the information to make efficient 
use of their workers, upper-level management can use the informa- 
tion to make decisions regarding the purchase of new products and 
the continuation of existing licenses, and system support personnel 
can use the information to judge the impact of the graphics prod- 
ucts on computer system performance. The Graphics Usage Statis- 
tics Information program consists of (1) a set of methods for creat- 
ing a data base with a separate record for each use of a product, 
and (2) a FORTRAN program for processing this data base on a 
regular basis, creating a number of useful charts. The processing 
program uses the EXTERNAL PROGRAM CONNECTION to 
read the data base and create TELL-A-GRAF (TAG) PRM sub- 
files of the desired data. TAG is then run to produce the charts. 3 
tabs. 


19849 (DOE/MA—0289) Equal Employment Opportuni- 
ty Affirmative Action Program Plan: Fiscal year 1986, Ac- 
complishment report of affirmative action for minorities and 
women: year 1987, Annual update of Affirmative 
Action Program for minorities and women. (USDOE Assist- 
ant Secretary for Management and Administration, Wash- 
ington, DC. Office of Equal Opportunity). 1986. 23p. NTIS, 
PC A02/MF A011; 1; GPO Dep. File Number DE87005802. 

This document contains tables of changes in work force 
EEO profile by PATCO and pay level, distribution of EEO groups 
and underpresentation indices, combined hiring and internal move- 
ments, barrier eliminations, and recruitment program. (DLC) 


19850 (INIS-mf—10289) KLE annual report 1985. 
(Kernkraftwerk Lippe-Ems G.m.b.H. (KLE), Lingen (Ger- 


many, F.R.)). 1986. 29p. (In German). NTIS (US Sales 
Only), PC A03/MF AO01. File Number DE87750524. 

Report on legal and economic fundamentals, licensing proce- 
dures, the state of construction, waste management schemes, financ- 
ing, staff requirements, public relations, annual balances, cost-bene- 
fit calculations for 1985. 


(NIRS—24) Annual report of National Institute of 
Radiological Sciences, April 1984-March 1985. (National 
Inst. of Radiological Sciences, Chiba (Japan)). Jul 1985. 
105p. NTIS (US Sales Only), PC A06/MF AOI. File 
Number DE87701230. 

This report gives the information on the investigations con- 
ducted by the scientific staffs of the institute during this period. 
The total budget of the NIRS for fiscal year 1984 was about 6.052 
billion yen, 21 million yen less than that for the previous year. 
Some new and important projects as well as the existing commit- 
ments were carried out by the prudent allocation of the budget. In 
addition to basic research, four long term research project were 
carried out, that is, research on the bilogical effect of tritium, stud- 
ies on stochastic effects of irradiation and risk estimation, assess- 
ment of human exposures to environmental radiation, medical use 
of accelerated heavy ions. The fourth project has started from 1984 
FY, which is based on the results obtained in the former project 
‘medical application of particle accelerator’. The gists of 11 reports 
related to physics, 5 reports related to chemistry, 7 reports related 
to biochemistry and biophysics, 9 reports related to cell biology, 11 
reports related to immunology and hematology, 9 reports related to 
pathology, 10 reports related to genetics, 12 reports related to clini- 
cal science, and 15 reports related to environmental science are col- 
lected. (J.P.N.). 


19852 (ORNL—6318) Sampling model of government 
travel vouchers. Hu, P.S.; Wright, T. (Oak Ridge National 
Lab., TN (USA)). Feb 1987. Contract AC05-840R21400. 
109p. NTIS, PC A06. File Number DE87006013. 

A pilot survey was designed and executed to better under- 
stand the structure of the universe of all government travel vouch- 
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ers. Thirteen civilian and military sites were selected for the pilot 
survey. A total of 3916 travel vouchers with attached tickets were 
sampled. During the course of the pilot survey, it was felt that the 
compounding problems of the relative rarity of the expired, unused 
tickets and the enormously huge universe were too much of an ob- 
stacle to overcome in sampling the entire universe (including the 
US Air Force, US Army, US Navy, US Marines, other Department 
of Defense offices, and civil) in the first year. The universe was 
then narrowed to the US Air Force, and US Army which have to 
two largest government travel expenditures. Based on the results of 
the pilot survey, ORNL recommends a stratified two-stage cluster 
sampling model. With probability of 0.90, a sample of size 78 (sites) 
will be needed to estimate the amounts per airline which will not 
be more than $50,000 from the true values. This sampling model 
allows one to estimate the total dollar amounts of expired, unused 
tickets for individual airlines. 


19853 (ORNL—6360) Knowledge-based systems and 
large public organizations: An application to Navy budget 
analysis. Kunz, D.; Tonn, B.; Hosack, G. (Oak Ridge Na- 
tional Lab., TN (USA)). Feb 1987. Contract ACO05- 
840R21400. 112p. NTIS, PC A06/MF A011; 1; GPO Dep. 
File Number DE87006201. 

This report describes activities and findings resulting from an 
expert system development project undertaken for the US Naval 
Sea System Command. One goal of the project centers on assessing 
the role of knowledge-based technology in large public organiza- 
tions, specifically in applications designed to enhance human 
knowledge, attention and cognitive processing capabilities. A 
second goal pertains to evaluating the characteristics of various 
micro-computer-based, expert system building software packages. 
Of the prototype systems built and tested the most successful ana- 
lyzes budget submissions for anomalous and unsupportable budget 
requests. Under controlled conditions, the prototype was able to 
analyze a real budget submission and find all deficient line item re- 
quests in fifteen minutes. A human analyst needs on average 3.5 
hours to complete this exercise. These findings strongly suggest 
that knowledge-based systems have significant potential in the 
budget processes of large public organizations. With respect to 
evaluating software, several packages were used, and those with 
more flexible programming environments were found most useful. 


19854 (UTTAC—50) Annual report of the Tandem Accel- 
erator Center, University of Tsukuba. April 1, 1984-March 
31, 1985. (Tsukuba Univ., Sakura, Ibaraki (Japan). Tandem 
Accelerator Center). 1985. 186p. NTIS (US Sales Only), PC 
A09/MF A0O1. File Number DE87701242. 

This annual report covers the work carried out at the 
Tandem Accelerator Center, University of Tsukuba, during fiscal 
year 1984. The 12 UD Pelletron tandem accelerator was operated 
very stably. In addition, the heavy ion post accelerator with inter- 
digital-H structure has worked well, providing additional energy of 
2 MeV per charge for heavy ions. The constructions of a new 
Lamb-shift polarized ion source, a multi-computer control system 
for the ion sources of the UTTA, an electrostatic inflection system 
of incident ions for the UTTA, a new beam bunching system, and a 
new SF/sub 6/ gas handling system were under way. The develop- 
ment and performance test of various radiation detector systems 
were carried out. Two thirds of the research works were per- 
formed by using the beam from the Lamb-shift polarized ion source 
(PIS). A newly constructed fast spin state interchange control 
system for the PIS made polarization experiment more effective 
and accurate. The research activities in the fields of nuclear phys- 
ics, atomic and solid state physics, and biology and medical science 
are reported. (Kako, I.). 
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19855 (AD-A—174812/8/XAB) Synthesis of partitiona- 
ble multistage networks. Final report. (ESL, Inc., Sunnyvale, 
CA (USA)). Nov 1986. 27p. (ESL-ER—552). NTIS, PC 
A03/MF AO1. 

Two methods have been used to speed up the execution of 
computation. One is the technology insertion and the other is new 
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architectural concepts. Regardless of the type of architecture devel- 
opment, the result is a parallel-computer systems with a large 
number of processing elements. The communication requirements 
between the processing elements will lead to the need for large 
interconnection networks. In this research, a property of intercon- 
nection networks called partitionability is studied. The advantages 
and uses of partitionable networks were described in number of 
papers. The partitionability informally means that the system can be 
divided into several parts each of which has a certain amount of 
behavioral independence. Several researchers have analyzed both 
topologically regular and irregular interconnection networks with 
respect to the partitionally property. In this work the concern is 
synthesis techniques of partitionable networks. Two algorithms are 
developed, each capable of synthesizing a class of partionable inter- 
connection networks. The generated classes are informally de- 
scribed. 


19856 (AD-A—174827/6/XAB) Proposed technology and 
procurement policy for SNAP III. Final report, April-Septem- 
ber 1986. Schneidewind, N.F. (Naval Postgraduate School, 
Monterey, CA (USA)). 1 Oct 1986. 26p. (NPS—54-86-012). 
NTIS, PC A03/MF AOl1. 

The purpose of this report is to suggest ideas for the tech- 
nology and procurement policy that would be appropriate for 
SNAP III in the next decade. Both technology and procurement 
policy are considered because it would be difficult to implement 
some of the technology proposed in this report without a change in 
procurement policy. The report describes the recommended archi- 
tecture of SNAP III and the software acquisitions and procure- 
ments policies to support the architecture. Major recommendations 
are: Transition from minicomputer to microcomputer system; Tran- 
sition to proven commercial office system; Use local area network 
technology; Acquire mass storage capability; Acquire improved 
graphics capability; Consider automating ship -- shore communica- 
tions, and start to develop a procurement policy to support the ac- 
quisition of the above technology. 


19857 (AD-A—174853/2/XAB) Parallel optical data 
processing. Final report, 1 September 1984-1 February 1986. 
Lee, S.H. (California Univ., San Diego, La Jolla —" 
Dept. of Electrical Engineering and a Sciences). 1 
Aug 1986. 60p. NTIS, PC A04/MF AO1 

Optical computing has been effective at solving computa- 
tionally difficult problems. Optical-computing research has high 
risk, but high potential benefits. AFOR has had the lead role in 
basic optical computing research and must continue this role in co- 
ordination with other government and industrial funding. Current 
and future optical-computing systems can be organized into a uni- 
fied structure with five major components: input, processor array, 
interconnections, memory, output. Opics has great pontential ad- 
vantages of a well-developed technology. Basic research needs:-Ma- 
terials - nonlinear, synthetic structures, processing element arrays - 
SML, interconnections/memories - materials, devices, arrays, archi- 
tectures/algorithms - utilize parallelism. 


19858 (AD-A—175028/0/XAB) Asymptotic properties of 
distributed and communicating stochastic approximation algo- 
rithms, Kushner, H.J.; Yin, G. (Brown Univ., Providence, 
RI (USA). Lefschetz Center for Dynamical Systems). Feb 
1986. 58p. (LCDS—86-11). NTIS, PC A04/MF A0O1. 

The asymptotic properties of extensions of the type of dis- 
tributed or decentralized stochastic approximation proposed are de- 
veloped. Such algorithms have numerous potential applications in 
decentralized estimation, detection and adaptive control, or in de- 
centralized Monte Carlo simulation for system optimization (where 
they can exploit th possibilities of parallel processing). The struc- 
ture involves several isolated processors (recursive algorithms) that 
communicate to each other asynchronously and at random inter- 
vals. The asymptotic (small gain) properties are derived. The com- 
munication intervals need not be strictly bounded and they and the 
system noise can depend on the (communicating) system state. State 
space constraints are also handled. In many applications, the dy- 
namical terms are merely indicator functions, or have other types 
of discontinuities. The typical such case is also treated, as is the 
case where there is noise in the communication. The linear stochas- 
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tic differential equation satisfied by the (interpolated) asymptotic 
normalized error sequence is derived, and issued to compare alter- 
native algorithms and communication strategies. Weak convergence 
methods provide the basic tools. 


19859 (AD-A—175055/3/XAB) Analysis of synchronous 
computing arrays. Jover, J.M.; Kailath, T.; Lev-Arin, H.; 
Rao, S.K. (Stanford Univ., CA (USA). Dept. of Electrical 
Engineering). 1986. 62p. NTIS, PC A04/MF AO1. 

This paper is concerned with the analysis of synchronous, 
special purpose, multiple-processor systems, including, e.g., systolic 
arrays. There have been some results on this problem, especially by 
Melhem and Rheinboldt. The approach here is different, combing 
ideas well known in linear-system theory with certain graph-theo- 
retical concepts from computer science. A by-product of the ap- 
proach to the analysis program is a rigorous characterization of the 
notion of equivalence between iterative algorithms. 


19860 (AD-A—175076/9/XAB) Fast algorithms for 
structural analysis: least squares and related computations. 
Annual interim report, 15 July 1985-14 July 1986. Plem- 
mons, R.J. (North Carolina State Univ., Raleigh (USA)). 14 
Aug 1986. 10p. NTIS, PC A02/MF AOl1. 

New fast algorithms for high-speed computation on the 
modern generation of supercomputers is essential. To meet these 
challenges new techniques are developed in numerical linear alge- 
bra and its applications for implementation on these new architec- 
tures. Significantly, applications of this work to practical problems 
of structural analysis and design and to least-squares adjustments, 
estimation, and digital filtering are also being investigated. The cur- 
rent objectives in structural analysis are to develop efficient and 
stable high-speed algorithms for the design and analysis of large 
complex systems. Interest here is in developing stable alternatives 
to the often ill-conditioned stiffness matrix approach to solving 
problems in elastic analysis and structural dynamics. For example, a 
comparative study is developed of the performances of seven alter- 
native methods to the stiffness approach on the Alliant FX/8 and 
Cray X-MP systems. These methods involve various orthogonal 
factorization approaches as well as preconditioned conjugate gradi- 
ent methods which completely avoid formation of the stiffness 
equations. 


19861 (BDX—613-3645) NOS/VE_ experience panel. 
Tisch, R.D. (Allied Corp., Kansas City, MO (USA). Bendix 
Kansas City Div.). Jan 1987. Contract AC04-76DP00613. 
35p. (CONF-8610238—1). NTIS, PC A03/MF AO1; 1; GPO 
Dep. File Number DE87005052. 

From Control Data Corporation VE Development Group 
and VIM conference; Minneapolis, MN, USA (21 Oct 1986). 

The report consists of slides and accompanying remarks for 
the presentation on the NOS/VE operating system. (WRF) 


19862 (BNL—39166) Domain decomposition precondi- 
tioners for elliptic problems in two and three dimensions: 
First approach. Pasciak, J.E. (Brookhaven National Lab., 
Upton, NY (USA)). 1987. Contract AC02-76CH00016. 10p. 
(CONF-870146—1). NTIS, PC A02/MF AO1; 1; GPO Dep. 
File Number DE87005241. 

From 1. international conference on domain decomposition; 
Paris, France (7 Jan 1987). 

In this talk, we shall describe some domain decomposition 
preconditioners for elliptic boundary value problems in two and 
three dimensions. We consider the case where more than two sub- 
domains meet at an interior point of the original domain; this allows 
a subdivision into an arbitrary number of subdomains without the 
deterioration of the iterative convergence rates of the resulting al- 
gorithms. The described preconditioners (for both two and three di- 
mensional applications) result in preconditioned systems whose con- 
dition number growth is bounded by c(1 + In? (d/h)). Here h is the 
mesh size and d is roughly the size of the largest subdomain. We 
finally give a technique which utilizes the earlier described methods 
to derive even more efficient preconditioners. This technique leads 
to preconditioned systems whose condition number remains bound- 
ed independently of the number of unknowns. 11 refs. 


19863 (CONF-8606187—2) Gaussian 

partial pivoting and load on a multiprocessor. 
George, A.; Chu, E. (Oak Ridge National Lab., TN (USA); 
Waterloo Univ., Ontario (Canada). Dept. of Computer Sci- 
ence). 1986. Contract AC05-840R21400. 23p. NTIS, PC 
A02/MF AO1; 1; GPO Dep. File Number DE87005323. 

From International conference on vector and parallel com- 
puting; Leon, Norway (2 Jun 1986). 

A row-oriented implementation of Gaussian elimination with 
partial pivoting on a local-memory multiprocessor is described. In 
the absence of pivoting, the initial data loading of the nodes proces- 
sors leads to a balanced computation. However, if interchanges 
occur, the computational loads on the processors may become un- 
balanced, leading to inefficiency. A simple load balancing scheme is 
described which is inexpensive and which maintains computational 
balance in the presence of pivoting. Using some reasonable assump- 
tions about the probability of pivoting occurring, an analysis of the 
communication costs of the algorithm is developed, along with an 
analysis of the computation performed in each node processor. This 
model is then used to derive the expected speed-up of the algo- 
rithm. Finally, experiments using an Intel iPSC hypercube are pre- 
sented in order to demonstrate the extent to which the analytical 
model predicts the performance. 11 refs., 2 tabs. 


19864 (CONF-8608156—1) Some quadrature rules for 
finite trigonometric and related integrals. Lyness, J.N. (Ar- 
gonne National Lab., IL (USA)). 1986. Contract W-31109- 
ENG-38. 17p. NTIS, PC A02/MF A01; GPO Dep. File 
Number DE87001479. 

From NATO advanced research workshop; Halifax, Canada 
(11 Aug 1986). 

This article is a partial review of some old work and some 
new work. Its purpose is to connect up apparently different rules 
and methods. In particular, an attempt is made to put the Filon 
Luke rules, the Euler Expansion method, and the Fast Fourier 
Transform in proper relative perspective to one another. The em- 
phasis here is on the analytical properties of these rules, on how to 
classify them, and on how to arrange the calculations. There is no 
discussion of the relative merits of various rules and no error ex- 
pressions are given. 


19865 (CONF-8609173—7) Hypercube performance. 
Dunigan, T.H. (Oak Ridge National Lab., TN (USA)). 29 
Sep 1986. Contract AC05-840R21400. 22p. NTIS, PC A02/ 
MF AO1; 1; GPO Dep. File Number DE87005324. 

From 2. conference on hypercube multiprocessors; Knox- 
ville, TN, USA (29 Sep 1986). 

The performance of three commercially available hypercube 
parallel processors is analyzed. Computation and communication 
performance for a number of low-level benchmarks are presented 
for the Ametek S14 hypercube, the Intel iPSC hypercube, and the 
Ncube hypercube. 10 refs., 7 figs. 


19866 (CONF-8609173—10) Hypercube applications at 
Oak Ridge National Laboratory. Heath, M.T. (Oak Ridge 
National Lab., TN (USA)). 1986. Contract AC05- 
840OR21400. 23p. NTIS, PC A02/MF A0l; 1; GPO Dep. 
File Number DE87005691. 

From 2. conference on hypercube multiprocessors; Knox- 
ville, TN, USA (29 Sep 1986). 

To determine the viability of hypercube architectures for 
solving a broad spectrum of computational problems typically aris- 
ing at Oak Ridge National Laboratory, a representative set of appli- 
cations was chosen for implementation on a hypercube. The 
projects included finite element fracture analysis, cascade simula- 
tion, geochemical contaminant transport, image analysis, molecular 
dynamics of polymers, density functional theory, and nonlinear 
magnetohydrodynamics. Each project was a collaborative effort of 
scientists and engineers from the discipline in which the problem 
arose and experienced hypercube users from a parallel computing 
research group. Results of each of these projects and an overall 
summary are included in this report. 24 refs., 5 figs., 2 tabs. 
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19867 (DOE/ER/10473—T4) Data flow computer archi- 
tecture: Final report. Dennis, J.B. (Massachusetts Inst. of 
Tech., Cambridge (USA). Lab. for Computer Science). Nov 
1986. Contract AC02-79ER10473. 49p. NTIS, PC A03/MF 


A01; 1; GPO Dep. File Number DE87005699. 


Summaries are given for the work done on developing 
models, languages, and architectures for data flow computation 
from 1966 to 1985. (WRF) 


19868 (DOE/ER/25001—5) Compiler-assisted cache co- 
herence solution for multiprocessors. Veidenbaum, A.V. (Illi- 
nois Univ., Urbana (USA). Center for Supercomputing Re- 
search and Development). 1986. Contract FG02- 
85ER25001. 9p. NTIS, PC A02. File Number DE87002109. 


The existing solutions to multiprocessor cache coherence 
problem are not suitable, in our opinion, for systems with a large 
number of processors. A new solution is proposed in which a com- 
piler generates cache management instructions. Conditions neces- 
sary for cache coherence violation are defined. The structure of a 
program and its dependence graph are used to detect when these 
conditions become true, and the instructions to enforce coherence 
are generated. No communication between processors is required at 
run-time to enforce coherence. The correctness of the solution is 
proved. 18 refs., 14 figs. 


19869 (DOE/ER/25008—T1) An agenda for improved 
evaluation of supercomputer performance. (National Research 
Council, Washington, DC (USA). Energy Engineering 
Board). 1986. Contract FG05-85ER25008. 63p. NTIS, PC 
A04/MF A011; 1; GPO Dep. File Number DE87005698. 


Supercomputers allow the solution of computational prob- 
lems and the simulation of physical phenomena that may not be 
possible or economic by any other means. However, supercom- 
puters are expensive to acquire and operate, and their design is un- 
dergoing rapid and fundamental change. Both of these circum- 
stances demand reliable evaluation of supercomputer performance - 
on the one hand, to make the most of costly resources and, on the 
other, to devise and select even more powerful designs. 36 refs., 2 
figs., 2 tabs. 


19870 (DOE/ER/25012—1) Research in functional pro- 
gramming on multiprocessor architectures: Progress report. 
Hudak, P. (Yale Univ., New Haven, CT (USA). Dept. of 
Computer Science). Jan 1987. Contract FG02-86ER25012. 
6p. NTIS, PC A02/MF A0Ol; 1; GPO Dep. File Number 
DE87005659. 

The status is given for the phases of the research project. 
Brief summaries are given for developments for the following: a 
language for scientific computing, pseudo-functional interfaces to 
OS resources, general tools for abstract interpretation, and an im- 
proved “aggregate update analysis”. (WRF) 


eo (DOE/JPL—1012-116) The RANDOM computer 

: A linear congruential random number generator. 
Miles, RF. Jr. (Jet Propulsion Lab., Pasadena, CA (USA)). 
15 Feb 1986. Contract AI01- 85CE89008. 54p. (JPL-PUB— 
85-97). NTIS, PC A04/MF A01; GPO Dep. File Number 
DE87005421. 

The RANDOM Computer Program is a FORTRAN pro- 
gram for generating random number sequences and testing linear 
congruential random number generators (LCGs). This document 
discusses the linear congruential form of a random number genera- 
tor, and describes how to select the parameters of an LCG for a 
microcomputer. This document describes the following: (1) The 
RANDOM Computer Program; (2) RANDOM.MOD, the comput- 
er code needed to implement an LCG in a FORTRAN program; 
and (3) The RANCYCLE and the ARITH Computer Programs 
that provide computational assistance in the selection of parameters 
for an LCG. The RANDOM, RANCYCLE, and ARITH Comput- 
er Programs are written in Microsoft FORTRAN for the IBM PC 
microcomputer and its compatibles. With only minor modifications, 
the RANDOM Computer Program and its LCG can be run on 
most microcomputers or mainframe computers. 
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19872 (DOE/JPL—1012-117) The SIMRAND methodol- 
ogy: Theory and application for the simulation of research 
and development projects. Miles, R.F. Jr. (Jet Propulsion 
Lab., Pasadena, CA (USA)). 15 Feb 1986. Contract AI01- 
85CE89008. 34p. (JPL-PUB—85-98). NTIS, PC A03/MF 
A01; GPO Dep. File Number DE87005422. 

A research and development (R and D) project often in- 
volves a number of decisions that must be made concerning which 
subset of systems or tasks are to be undertaken to achieve the goal 
of the R and D project. To help in this decision making, SIM- 
RAND (SIMulation of Research ANd Development Projects) is a 
methodology for the selection of the optimal subset of systems or 
tasks to be undertaken on an R and D project. Using alternative 
networks, the SIMRAND methodology models the alternative sub- 
sets of systems or tasks under consideration. Each path through an 
alternative network represents one way of satisfying the project 
goals. Equations are developed that relate the system or task varia- 
bles to the measure of preference. Uncertainty is incorporated by 
treating the variables of the equations probabilistically as random 
variables, with cumulative distribution functions assessed by techni- 
cal experts. Analytical techniques of probability theory are used to 
reduce the complexity of the alternative networks. Cardinal utility 
functions over the measure of preference are assessed for the deci- 
sion makers. A run of the SIMRAND Computer I Program com- 
bines, in a Monte Carlo simulation model, the network structure, 
the equations, the cumulative distribution functions, and the utility 
functions. Repeated runs of the SIMRAND I Computer Program 
are made for each of the alternative networks to determine the op- 
timal subset of systems or tasks. The SIMRAND methodology has 
been used by the Jet Propulsion Laboratory, the Solar Energy Re- 
search Institute, and the US Department of Energy for the evalua- 
tion of solar-energy R and D projects. 


19873 (DOE/RA/50159—T1) [An efficient technique for 
calculating multiple solutions of electric field problems: Final 
report]. Lauber, T.S. (Rensselaer Polytechnic Inst., Troy, 
NY (USA). Center for Electric Power Engineering). 12 
Dec 1986. Contract AS05-80RA50159. 324p. NTIS MF 
AO01; 2; GPO Dep. File Number DE87005224. 

An alternative finite element method for calculating three-di- 
mensional electrostatic fields is described. The matrix equation is 
assembled using linear tetrahedral elements and an electrical net- 
work solution technique known as impedance matrix building with 
axis discarding. The solutions of sample problems are described. 


19874 (JAERI-M—86-019) Vectrorization of the LWR 
transient analysis code RELAP5/MOD2/CYCLE36. (Japan 
Atomic Energy Research Inst., Tokyo). Feb 1986. 90p. (In 
Japanese). NTIS (US Sales Only), PC A05/MF AO1. File 
Number DE87701026. 

The LWR transient analysis code RELAPS/MOD2/ 
CYCLE36 has been vectorized. The performance of the vectorized 
code in vector mode of the FACOM VP-100 was 3.5 times higher 
than that of original one in scalar mode for a real scale transient 
calculation. Subroutines for heat conduction were vectorized in 
terms of heat structures and heat meshes, while those for hydrodyn- 
amics were vectorized in terms of volumes and junctions. In this 
report, the vectorization method used for each of subroutines and 
its vectorization effect are described. A reduction of the overhead 
of bit operation functions which is introduced when the code was 
converted from the CDC to the FACOM is also described. 


19875 (JAERI-M—86-026) Critical enrichment and criti- 
cal density of infinite systems for nuclear criticality safety 
evaluation. (Japan Atomic Energy Research Inst., Tokyo). 
Mar 1986. 49p. (In Japanese). NTIS (US Sales Only), PC 
A03/MF AO1. File Number DE87701032. 

Critical enrichment and critical density of homogenous infi- 
nite systems, such as U-H/sub 2/0, UO/sub 2/-H/sub 2/0, UO/ 
sub 2/F/sub 2/ aqueous solution, UO/sub 2/(NO/sub 3/)/sub 2/ 
aqueous solution, Pu-H/sub 2/0, PuO/sub 2/-H/sub 2/0, Pu(NO/ 
sub 3/)/sub 4/ aqueous solution and PuO/sub 2/center dotUO/sub 
2/-H/sub 2/O, were calculated with the criticality safety evaluation 
computer code system JACS for nuclear criticality safety evalua- 
tion on fuel facilities. The computed results were compared with 





the data described in European and American criticality handbooks 
and showed good agreement with each other. 


19876 (JAERI-M—86-027) SIMCRI: a simple computer 
code for calculating nuclear criticality parameters. (Japan 
Atomic Energy Research Inst., Tokyo). Mar 1986. 330. 
NTIS (US Sales Only), PC A04/MF AOl1. File Number 
DE87701033. 

This is a user’s manual for a simple criticality calculation 
code SIMCRI. The code has been developed to facilitate criticality 
calculation on a single unit of nuclear fuel. SIMCRI makes an ex- 
tensive survey with a little computing time. Cross section library 
MGCL for SIMCRI is the same one for the Monte Carlo criticality 
code KENOIV; it is, therefore, easy to compare the results of the 
two codes. SIMCRI solves eigenvalue problems and fixed source 
problems based on the one space point B/sub 1/ equation. The re- 
sults include infinite and effective multiplication factor, critical 
buckling, migration area, diffusion coefficient and so on. SIMCRI is 
comprised in the criticality safety evaluation code system JACS. 


19877 (JAERI-M—86-059) Computer code ARM1 for 
solving the inverse kinematics of a six-link manipulator arm. 
(Japan Atomic Energy Research Inst., Tokyo). Mar 1986. 
9lp. NTIS (US Sales Only), PC A05/MF AOl. File 
Number DE87701059. 

ARM1 is a FORTRAN 77 program for the numerical solu- 
tions of the inverse kinematics problems. This paper is a detailed 
description of the current program (version 1). The code is simple 
enough for practical use and besides has no particular restrictions 
except for the specification of memory size. Incorporated checking 
statements or routine are useful in identifying the accuracies of so- 
lutions obtained. 


19878 (JAERI-M—86-063) 


User's manual for 


SCOPERS-2. A static core performance simulator for light 
water reactors (Version 2). (Japan Atomic Energy Research 


Inst., Tokyo). Mar 1986. 96p. NTIS (US Sales Only), PC 
A05/MF AO1. File Number DE87701062. 

SCOPERS-2 is a new version to the FLARE program 
which had been developed to simulate the core physical character- 
istics of boiling water reactors. A generalized FLARE type nodal 
equation is used in SCOPERS-2 together with the nodal-form neu- 
tron migration kernel which is derived in a relatively rigorous theo- 
retical way and replaces the empirical kernel used in the FLARE. 
The effort was also made to expand the flexibility of the original 
FLARE program. The resultant program, SCOPERS-2, has reli- 
able theoretical basis and can be applied to both PWR and BWR 
with wider options than before. Present report describes the code 
performance, the physical model used in SCOPERS-2, and de- 
scribes in detail the format of the input data required to execute 
various options available in this program. The input and output of 
sample problems for both PWR and BWR are represented to help 
user’s understanding. Derivation of the new migration kernel is also 
shown in Appendix. 


19879 (LA-UR—86-4218) Numerical computation on 
massively parallel hypercubes. McBryan, O.A. (Los Alamos 
National Lab., NM (USA)). 1986. Contract AC02- 
76ER03077;W-7405-ENG-36. 20p. (CONF-8609173—9). 
NTIS, PC A02/MF A0Ol; GPO Dep. File Number 
DE87003740. 

From 2. conference on hypercube multiprocessors; Knox- 
ville, TN, USA (29 Sep 1986). 

We describe numerical computations on the Connection Ma- 
chine, a massively parallel hypercube architecture with 65,536 
single-bit processors and 32 Mbytes of memory. A parallel exten- 
sion of COMMON LISP, provides access to the processors and 
network. The rich software environment is further enhanced by a 
powerful virtual processor capability, which extends the degree of 
fine-grained parallelism beyond 1,000,000. We briefly describe the 
hardware and indicate the principal features of the parallel pro- 
gramming environment. We then present implementations of SOR, 
multigrid and pre-conditioned conjugate gradient algorithms for 
solving partial differential equations on the Connection Machine. 
Despite the lack of floating point hardware, computation rates 
above 100 megaflops have been achieved in PDE solution. Virtual 
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processors prove to be a real advantage, easing the effort of soft- 
ware development while improving system performance significant- 
ly. The software development effort is also facilitated by the fact 
that hypercube communications prove to be fast and essentially in- 
dependent of distance. 29 refs., 4 figs. 


19880 (ORNL/TM—10329) On the stability, storage ca- 
pacity and design of nonlinear continuous neural networks. 
Guez, A.; Protopopescu, V.; Barhen, J. (Oak Ridge Nation- 
al Lab., TN (USA)). Feb 1987. Contract AC05-840R21400. 

29p. (CESAR—86/49; CSNP—86/01). NTIS, PC A03/MF 
AO01; 1; GPO Dep. File Number DE87005734. 

The stability, capacity, and design of a nonlinear, continuous 
neural network are analyzed. Sufficient conditions for existence and 
asymptotic stability of the network's equilibria are reduced to a set 
of piecewise linear inequality relations which can be solved by a 
feedforward binary network, or by methods such as Fourier Elimi- 
nation. The stability and capacity of the network are characterized 
by the postsynaptic firing rate function. An N neuron network with 
sigmoidal firing function is shown to have up to 3/sup N/ equilibri- 
um points of which N+1 arbitrary points may always be made 
stable. This offers a higher capacity than the (0.1 to 0.2)N obtained 
in the binary Hopfield network. Moreover, it is shown that by a 
proper selection of the postsynaptic firing rate function, one can 
significantly extend the capacity storage of the network. 32 refs. 


19881 (SAND—87-0153C) Review of color output devices 
at SNLA. Little, C. (Sandia National Labs., Albuquerque, 
NM (USA)). 18 Nov 1986. Contract AC04-76DP00789. 15p. 
(CONF-861195—3). NTIS, PC A02/MF AOI; 1; GPO Dep. 
File Number DE87005532. 

From 29. meeting of the Weapons Agencies Nondestructive 
Testing Organization (WANTO); Amarillo, TX, USA (18 Nov 
1986). 

The increasing interest in the use of color output for data 
presentation has affected the NDT divisions at SNLA. In many 
cases it has become an integral part of the work done. This paper 
reviews the various devices currently in use within our divisions 
and gives a representative view of what we are doing with them. A 
list of the devices available is given as an overview. The following 
section gives a brief description of the device, with examples of our 
usage of the devices and our opinions related to them. 


19882 Vectorizing the interpolation routines of particle- 
in-cell codes. Horowitz, E.J. (National Magnetic Fusion 
Energy Computer Center, Lawrence Livermore National 
Laboratory, Livermore, California 94550). Journal of Com- 


putational Physics; 68: No. 1, 56-65(Jan 1987). Contract W- 


7405-ENG-48. 


A discussion of the interpolation routines in particle-in-cell 
codes is presented indicating the problems in vectorizing them. So- 
lutions to these problems are then discussed with the timing results 
indicating the effectiveness of the solutions. A comparison of our 
methods to those of Nishiguchi et al. (J. Comput. Phys. 61, 519 
(1985)) is presented. Finally, multitasking is briefly addressed. copy- 
right 1987 Academic Press, Inc. 


19883 Annealed and quenched inhomogeneous cellular au- 
tomata (INCA). Vichniac, G.Y.; Tamayo, P.; Hartman, H. 
(Laboratory for Computer Science, Massachusetts Institute 
of Technology, Cambridge, Massachusetts 02139). Journal 
of Statistical Physics; 45: No. 3, 875-883(Dec 1986). 

A probabilistic one-dimensional cellular automaton model by 
Domany and Kinzel is mapped into an inhomogeneous cellular au- 
tomaton with the Boolean functions XOR an AND as transition 
rules. Wolfram’s classification is recovered by varying the frequen- 
cy of these two simple rules and by quenching or annealing the in- 
homogeneity. In particular, “class 4” is related to critical behavior 
in directed percolation. Also, the critical slowing down of second- 
order phase transitions is related to a stochastic version of the clas- 
sical “halting problem” of computation theory. 
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REFER ALSO TO CITATION(S) 17686, 18259, 19857 


19884 (CONF-8309395—1) Organization and transfer of 
information in risk-related fields. Kertesz, F. (Kertesz (Fran- 
cois), Oak Ridge, TN (USA)). 1983. 16p. UNISIST, c/o 
UNESCO, Place Fontenoy, F75700 Paris, France. File 
Number T187900469. 

From 3. meeting of the UNISIST working group on infor- 
mation analysis and consolidation; Kuala Lumpur, Malaysia (12 Sep 
1983). 

. The two case histories on risk-related information flow illus- 
trate the complexity of the problem and the high level of coopera- 
tion between the participants. Unorthodox channels of transfer - 
CHEMTREX, NUCLEAR NOTEPAD - were developed to satis- 
fy specific needs. As computers are becoming more widely accessi- 
ble, real-time contact beween participants appears to become a 
commonplace activity. 


19885 (CONF-8609250—1) ODA [Office Document Ar- 
chitecture] and the WG8 Projects: a review and a proposal 
for harmonization. Mason, J.D. (Oak Ridge National Lab., 
TN (USA)). 1986. Contract AC05-840R21400. 22p. NTIS, 
PC A02/MF A01; GPO Dep. File Number DE87000354. 

From ISO/TC97/SC18/WG8 meeting; Luxembourg, Lux- 
embourg (15 1986). 

The confusion in SC18 about the roles of WG3, WG5, and 
WG8 can be resolved by the realization that ODA (Office Docu- 
ment Architecture) is an application of certain ideas about text and 
that WG8 provides generic tools for building applications such as 
ODA. There are, however, limitations in the design of ODA, par- 
ticularly in its treatment of character text. Further acceptance of 
the WG8 tools into ODA will remove these limitations and allow 
ODA to gain wider applicability. 


19886 (DOE/TIC—11624-85) International energy R and 
D represented in the Energy Data Base, 1985. Stuber, C.E. 
(ed.). (USDOE Office of Scientific and Technical Informa- 
tion, Oak Ridge, TN). Feb 1987. 33p. NTIS, PC A03/MF 
A01; 1; GPO Dep. File Number DE87002950. 

This publication provides an outline of the OSTI internation- 
al program, with emphasis on activities in 1985. The international 
energy R & D information acquired through this program in 1985 
and available for access via the Energy Data Base (EDB) is ana- 
lyzed by country of publication, type of literature, and subject 
matter. Country of publication determines coverage responsibility 
for the exchange agreements included in the OSTI international 
program. The specific research facility and country where the re- 
search was performed are also included in each research summary 
exchanged, and these data elements are available for interrogation 
and analysis in EDB. 
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19887 (HEDL-SA—3499-FP) Measurement control is 
one component of laboratory quality assurance: What are the 
others. Delvin, W.L. (Hanford Engineering Development 
Lab., Richland, WA (USA)). 30 May 1986. Contract AC06- 
76FF02170. 8p. (CONF-860654—47). NTIS, PC A02/MF 
A01; GPO Dep. File Number DE87004439. 

From 27. annual meeting of the Institute of Nuclear Materi- 
als Management; New Orleans, LA, USA (22 Jun 1986). 

The value of a quality assurance program is that the over- 
looking, ignoring, or downgrading of useful functions and practices 
will be minimized. The principles of quality assurance make a great 
tool for minimizing problems and for helping to find and correct 
deficiencies and problems when they occur. Finding and correcting 
deficiencies and problems while they are still small - before they 
become monsters - will certainly make life easier in the operation of 
a laboratory. This takes diligence in being aware of what is going 
on in the laboratory and firm resolve by management to take effec- 
tive corrective actions when necessary. It takes more than applying 
band aids to problems. 4 refs. 


19888 (Juel-Bibl—5(1985)) List of reports of KFA Nucle- 
ar Research Centre Juelich, January-December 1985. Telin, 
H. (comp.). (Kernforschun age Juelich G.m.b.H. (Ger- 
many, F.R.). Zentralbibliothek). May 1986. 52p. (In 
German). NTIS (US Sales Only), PC A04/MF AOI. File 
Number DE87750847. 

The central library presents the list of Juel-reports published 
by KFA Nuclear Research Centre Juelich between January and 
December 1985. 
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REFER ALSO TO CITATION(S) 19015 


19889 (AD-A—175088/4/XAB) Robustness of preallocat- 
ed preferential defense with assumed attack size and perfect 
attacking and defending weapons. Final report. Bracken, J.; 
Falk, J.E.; Tai, A.J. (Institute for Defense Analyses, Alexan- 
dria, VA (USA)). Sep 1986. 47p. (DA-P—1860). NTIS, PC 
A03/MF AO1. 

IDA Ind dent Research Program. 

The problem is to protect a set of t targets by n perfect 
interceptors against an attack by m perfect weapons. If the defend- 
er solves for an optimal preallocated preferential defense and asso- 
ciated game value assuming m1 attackers, and the attacker knows 
the assumption of the defender and utilized m2 attackers, he may be 
able to achieve significantly more damage than the defender as- 
sumed that there would be m2 attackers. The paper treats the ro- 
bustness of preallocated preferential defense to assumptions about 
the size of the attack and presents results of an alternative ap- 
proach. 
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CORPORATE AUTHOR INDEX 


In the Corporate Author Index, report literature is indexed using 
the name of the organization or institution responsible for issuing 
the report. Headings are provided for all report literature and for 
published literature for which a corporate approach is especially 
desirable, e.g., symposium and conference p 

Each entry under a corporate heading gives the document title 
and the volume and abstract numbers. The document type, e.g., R 
for Report; country of publication, e.g., US; and language of the 


document, e.g., In German, are given in parentheses at the end of 


the entry. If no language statement appears, the language is Eng- 
lish. Tables of document types and country of publication codes 
appear after the indexes. 

DOE Energy Data Base: Corporate Author Entries (DOE/ 
TIC-4585) is used in the standardization of corporate entries. DOE/ 
TIC-4585 is available for purchase from the National Technical In- 
formation Service (NTIS), U. S. Department of Commerce, Spring- 
field, Virginia 22161. 


A 


Aalborg Universitetscenter (Denmark). Inst. for Bygningsteknik 
Appendices to experiments with 30m glasfiber windmill wing. 
Experiments performed for ELSAM, 12:18056 (R;DK;In 


naples with 30m glasfiber windmill wing. Experiments 
performed for ELSAM, 12:18055 (R:DK:In Danish) 
Acurex Corp., Mountain View, CA (USA) 
External-combustion particulate emissions: source category 
report. Final report, June 1984-July 1986, 12:19056 (R;US) 
ADM Associates, Inc., Sacramento, CA (USA) 
Review of commercial floor space forecasting methods: Final 
report, 12:18436 (R;US) 
Aerospace Corp., Los Angeles, CA (USA) 
Case histories of West Valley spent fuel shipments: Final report, 
12:17862 (R;US) 
AeroVironment, Inc., Monrovia, CA (USA) 
Western regional air quality studies: Visibility and air quality 
measurements, 1981-1982: Interim report, 12:19075 (R;US) 
Agence Francaise pour la Maitrise de l'Energie, 75 - Paris 
Electricity uses: Industrial penetration in France at major- 
consumer level, 12:18397 (TG;GB) 
Air Force Geophysics Lab., Hanscom AFB, MA (USA) 
Polar cap F layer patches: structure and dynamics, 12:19292 
(R;US) 
Air Force Inst. of Tech., Wright-Patterson AFB, OH (USA). School 
of Systems and Logistics 
Prototype of a computer method for designing and analyzing 
heating, ventilating, and air-conditioning proportional, 
electronic-control systems. Master's thesis, 12:18412 (R;US) 
Air Force Occupational and Environmental Health Lab., Brooks 
AFB, TX (USA) 
Air Force asbestos guidance for rating and assessing damage and 
exposure (GRADE). Final report, 12:19031 (R;US) 
Air Force Systems Command, Wright-Patterson AFB, OH (USA). 
Foreign Technology Div. 
Soviets intend to prevail in nuclear biochemical (NBC) warfare, 
12:18731 (TG;US) 
Air Force Weapons Lab., Kirtland AFB, NM (USA) 
Operation of a Dudnikov type Penning source with LaB/sub 6/ 
cathodes, 12:18916 (R;US) 
Albion Coll., MI (USA) 
Real-time expert system for control of an autonomous mobile 
robot including diagnosis of unexpected occurrences, 12:18803 
(R;US) 


Real-time expert system for the control of autonomous robot 
navigation in the presence of moving obstacles, 12:18801 
(R;US) 

Allied Corp., Kansas City, MO (USA). Bendix Kansas City Div. 

Evaluation of centrifugal barrel tumbling process for 
impregnation of molybdenum disulfide powder lubricant: 
topical report, 12:18506 (R;US) 

Fabrication of open cell epoxy foam: Final report, 12:18618 
(R;US 

NOS/VE experience panel, 12:19861 (R;US) 

Robotic assembly and testing of rotary solenoids: Final report, 
12:18797 (R;US) 

—. Research and Development Center, Golden, CO 

Preparation and analyses of low-rank coals for combustion 
applications: Final report, 12:17688 (R;US) 

American Council for an Energy-Efficient Economy, Washington, DC 

ACEEE [American Council for an Energy-Efficiency Economy] 
1986 summer study on energy efficiency in buildings: Index 
Volume, subject and author index, 12:18432 (R;US) 

ACEEE [American Council for an Energy-Efficient Economy] 
1986 summer study on energy efficiency in buildings: Volume 
7, Proceedings from the panel on social and health factors, 
12:18424 (R;US) 

ACEEE [American Council for an Energy-Efficient Economy] 
1986 summer study on energy efficiency in buildings: Volume 
10, Proceedings from the panel on program evaluation, 
12:18425 (R;US) 

ACEEE [American Council for an Energy-Efficient Economy] 
1986 summer study on energy efficiency in buildings: Volume 
3, Proceedings from the panel on large building technologies, 
12:18426 (R;US) 

ACEEE [American Council for an Energy-Efficient Economy] 
1986 summer study on energy efficiency in buildings: Volume 
9, Proceedings from the panel on performance measurement 
and analysis, 12:18427 (R;US) 

ACEEE [American Council for an Energy-Efficient Economy] 
1986 summer study on Energy Efficiency in buildings: Volume 
6, Proceedings from the panel on mandatory measures, 
12:18428 (R;US) 

ACEEE [American Council for an Energy-Efficient Economy] 
1986 summer study on energy efficiency in buildings: Volume 
5, Proceedings from the panel on marketing, 12:18429 (R;US) 

ACEEE [American Council for an Energy-Efficient Economy] 
1986 summer study on energy efficiency in buildings: Volume 
4, Proceedings from the panel on incentives, 12:18430 (R;US) 

ACEEE [American Council for an Energy-Efficient Economy] 
1986 summer study on energy efficiency in buildings: Volume 
1, Proceedings from the panel on appliances and equipment, 
12:18431 (R;US) 

Anatrace, Inc., Maumee, OH (USA) 

Investigation of the nature of semisynthetic esterases: Final 
report for the period September 15, 1981 to December 31, 
1986, 12:19134 (R;US) 

ANG Coal Gasification Co., Beulah, ND (USA) 

[Great Plains Coal Gasification project]: Quarterly 
environmental, safety, medical, and industrial hygiene report, 
fourth quarter 1986, 12:17750 (R;US) 

AN Latvijskoj SSR, Riga. Inst. Fiziki 

Proton states in /sup 149/Eu and triaxiality of nucleus form in 

the N=84-88 region, 12:19553 (R;SU;In Russian) 
AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst. 

START- a heavy-current nanosecond pulsed electron 
accelerator, 12:18880 (R;SU;In Russian) 

AN Ukrainskoj SSR, Kiev. Inst. Yadernykh Issledovanij 

Elastic scattering of 27.2 MeV alpha particles by atomic nuclei. 
Experimental data, 12:19523 (R;SU;In Russian) 

Essential fusion problems, 12:19791 (R;SU;In Russian) 





AN UKRAINSKOJ SSR, KIEV. INST. 


Experimental research of nuclear giant resonances by inelastic 
scattering of heavy ions, 12:19522 (R;SU;In Russian) 

Isomer ratios in (,7y’) reactions on deformed heavy nuclei /sup 
167/Er, /sup 179/Hf and /sup 183/W, 12:19556 (R;SU;In 
Russian) 

Non-linear conduction of inhomogeneous systems, 12:19650 
(R;SU;In Russian) 

Problems of low energy nuclear physics, 12:19649 (R;SU;In 
Russian) 

Statistical analysis of durations and cross sections of nuclear 
reactions and the spectroscopy of compound nuclei within the 
range of unresolved resonances, 12:19599 (R;SU;In Russian) 

Study of disordering effect on elastic and electrical properties of 
metals and alloys, 12:18540 (R;SU;In Russian 

Use of tritium sources of ionizing radiation in the X-ray 
fluorescence analysis, 12:17957 (R;SU;In Russian) 

Management Sciences, Inc., Oak Ridge, TN (USA) 

RAMSGAS [R and D Analysis Modeling System Natural Gas]: 
A microcomputer-based world gas market model, 12:17836 
(R;US) 

Applied Management Sciences, Inc., Silver Spring, MD (USA) 

Penetration of unconventional oil into world markets, 12:17821 
(R;US) 

Argonne National Lab., Idaho Falls, ID (USA) 

Covariances for adjusted derived quantities, 12:19529 (R;US 

Liquid metal reactor cover gas purification and analysis in the 
USA, 12:18304 (R;US) 

Lithium oxide transport and lithium ceramic stability during 
actual high burnup irradiation, 12:18532 (R;US) 

Argonne National Lab., IL (USA) 

A proton accelerator for medical ——- 12:19144 (R;US) 

A simple formula for the energies of doubly excited states, 
12:19308 (R;US) 

Accelerator mass spectrometry of **Cl, 1°I, and 1®7Os, 12:19082 

;US 

setup to mitigating hydroelectric impacts on shoreline 
ecology, 12:17984 (R;US) 

An approach to the verification of a fault-tolerant, computer- 
based reactor safety system: A case study using automated 
reasoning: Volume 1: Interim report, 12:18320 (R;US) 

Anaerobic treatment of industrial wastes, 12:18454 (R;US) 

Apparatus for high temperature in situ laser Raman 
spectroelectrochemical studies of metal corrosion and 
passivation in aqueous environments, 12:18517 (R;US) 

Assessment of molten carbonate and phosphoric acid fuel cells 
for utility central station applications, 12:18408 (R;US) 

Atomic resolution studies of tilt grain boundaries in NiO, 
12:18600 (R;US) 

Cancer prevention: Application of chemicals in treatment therapy 
to reduce risk in secondary tumor induction, 12:19193 (R;US) 

Charge standards as reference points in two-dimensional western 
blot patterns, 12:19130 (R;US) 

Charge transfer processes and sputtering processes of self- 
sustaining alkali metal coatings on metal surfaces, 12:18509 

;US 

cme aa technologies and acid rain: Fuel switching and its 
regional impacts, 12:18094 (R;US) 

Computed and experimental motion picture determination of 
bubble and solids motion in a two-dimensional fluidized-bed 
with a jet and immersed obstacle, 12:17788 (R;US) 

Controlling nitrogen oxide and sulfur dioxide emissions with 
modified calcium hydroxide, 12:19032 (R;US) 

Current US research in methanogenesis microbiology, 12:17965 

;US 

onan control techniques for dual flying capacitor bridge 

power supplies of large superconductive magnets, 12:18796 


(R;US) 

Density functional theory and f electron systems, 12:19630 
(R;US) 

Development of an LMR core design using metallic fuel, 
12:18222 (R;US) 
i X-ray scattering studies of n and e™ -irradiated Ni and 
dilute Ni alloys, 12:18512 (R;US) 

DOE/ANL/HTRI [Heat Transfer Research, Inc.] Heat 
Exchanger Tube Vibration Data Bank (Addendum 7), 12:18795 


;US) 
EAs as a probe of d-band occupancy in magnetic alloys, 12:19633 
(R;US) 
Electron capture in ion-molecule collisions at intermediate 
energy, 12:19307 (R;US) 
‘getic displacement cascades and their roles in radiation 
effects, 12:18513 (R;US) 
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Energy and the macroeconomy: Capital spending after an energy 
cost shock, 12:18364 (R;US) 

Erosion of a silicon carbide whisker reinforced silicon nitride, 
12:18598 (R;US) 

Estimated monthly emissions of sulfur dioxide and oxides of 
nitrogen for the 48 contiguous states, 1975-1984: Volume 1, 
Methodology and data summary, 12:19073 (R;US) 

Evaluation of eight short-term long-range transport models with 
field data, 12:19023 (R;US) 

Experimental REMPI [Resonance Enhanced Multiphoton 
Ionization] studies of small molecules, 12:19311 (R;US) 

Gas movement through fractured landfill cover i 
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Penetration of unconventional oil into world markets, 12:17821 

;US 

saan applications of advanced remote handling and 
maintenance technology to future waste handling facilities, 
12:17851 (R;US) 

Practical monitoring of the short-term distribution of dispersed 
oils, 12:17823 (R;US) 

Proceedings of the workshop on regionalization of aquatic 
impacts using the Adirondacks as a case study, 12:19108 
(R;US) 

Processing and properties of powder metallurgy NisAl-Cr-Zr-B 
for use in oxidizing environments, 12:18515 (R;US) 

Program and abstracts of fifth international symposium on 
gaseous dielectrics, 12:18790 (R;US) 

Progress in evaluation of radionuclide geochemical information 
developed by DOE high-level nuclear waste repository site 
projects: Semi-annual report for October 1985-March 1986, 
12:19254 (R;US) 

Radiation damage in silicon due to albedo neutrons emitted from 
hadronic beam dumps (Fe and U), 12:18927 (R;US) 

RAMSGAS [R and D Analysis Modeling System Natural Gas]: 
A microcomputer-based world gas market model, 12:17836 
(R;US) 

Real-time expert system for the control of autonomous robot 
navigation in the presence of moving obstacles, 12:18801 
(R;US) 

Relativistic mean-field theories and nuclear properties, 12:19568 

US 
nico indoor air quality field studies, 12:19034 (R;US) 
Results from simulated upper-plenum aerosol transport tests, 
12:18316 (R;US) 
Sampling model of government travel vouchers, 12:19852 (R;US) 
Specification of fuel share models, 12:18363 (R;US) 
Standards for remedial action: How clean is clean?, 12:17939 
(R;US) 
Statistical considerations of the random selection process in a 
drug testing program, 12:19847 (R;US) 
Status of the ORNL 25URC accelerator, 12:18877 (R;US) 
The Biodenitrification Development Program, 12:17846 (R;US) 
The Oak Ridge National Laboratory’s Robotics and Intelligent 
Systems Program, 12:17850 (R;US) 

The physics of photons and neutrons with applications of 
deuterium labeling methods to polymers, 12:19631 (R;US) 

Thermal energy storage: Technical progress report, April 1985- 
March 1986, 12:18349 (R;US) 

Thermal-hydraulic and characteristic models for packed debris 
beds, 12:18338 (R;US) 

Traction-drive telerobot for space manipulation, 12:18802 (R;US) 

Transport of breeder reactor-fire-generated sodium oxide aerosols 
for building-wake-dominated meteorology, 12:18341 (R;US) 

Utilization of cellulose as a fermentation substrate: problems and 
potential, 12:18008 (R;US) 

Wear of an alumina-silicon carbide whisker composite, 12:18622 
(R;US) 

Oak Ridge National Lab., TN (USA). Biology Div. 

Post-translational regulation of two enzymes, tryptophan 
oxygenase and sepiapterin synthase, in Drosophila, 12:19132 
(R;US) 

Oak Ridge National Lab., TN (USA). Engineering Physics and 

Mathematics Div. 

Real-time expert system for control of an autonomous mobile 

robot including diagnosis of unexpected occurrences, 12:18803 


(R;US 
Verification of a Monte Carlo code system for analysis of 
ionization chamber responses, 12:18928 (R;US) 
Oak Ridge Y-12 Plant, TN (USA) 
Carbon monoxide reaction with liquid uranium-niobium alloys, 
12:18713 (R;US) 
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Pilot plant operation of the Uranium Chip Oxidation Facility at 
the Y-12 Plant, 12:17926 (R;US) 

Soft functional gaging on coordinate measuring machines, 
12:18820 (R;US) 

Statistical considerations of the random selection process in a 
drug testing program, 12:19847 (R;US) 

Statistical process control for lathes, 12:18821 (R;US) 

Observatoire de Paris, Section de Meudon, 92 (France) 

A simple formula for the energies of doubly excited states, 
12:19308 (R;US) 

Odense Univ. (Denmark). Fysisk Inst. 

Trace surface analysis via RIS/TOF mass spectrometry, 12:19634 
(R;US) 

Office National d’Etudes et de Recherches Aerospatiales (OQNERA), 
75 - Paris (France) 

Crack initiation and propagation due to cyclic thermal gradients. 
Ph.D. Thesis - Univ. des Sciences et Techniques de Lille, 
France, 12:18549 (R;FR;In several languages) 

Ohio State Univ., Columbus (USA) 

Emission line region kinematics in selected Seyfert galaxies. Final 
report, 1 July 1985-30 June 1986, 12:19276 (R;US) 

Primordial lithium: New reaction rates, new abundances, new 
constraints, 12:19268 (R;US) 

Ohio State Univ., Columbus (USA). Dept. of Mechanical Engineering 

Effect of in-situ heat treatment on char reactivity: Quarterly 
report for the period October 1986-December 1986, 12:17791 
(R;US) 

Oklahoma Univ., Norman (USA). School of Chemical Engineering 
and Materials Science 

Thermophysical properties correlations and pseudocomponent 
characterization parameter estimation for fossil fluids: Final 
report, September 1, 1983-August 31, 1986, 12:17735 (R;US) 

Old Dominion Univ., Norfolk, VA (USA). Research Foundation 

GABEX II: Hydrographic data report, July-August 1981, 
12:19257 (R;US) 

Oregon Graduate Center, Beaverton (USA). Dept. of Applied Physics 
and Electrical Engineering 

Investigation of surface phenomena in thermionic energy 
conversion. Final report, 1 March 1983-31 July 1986, 12:18406 
(R;US) 

Oregon State Univ., Newport (USA). Marine Science Center 

The cycling of transuranic radionuclides in the Columbia River, 
its estuary and the northeast Pacific Ocean: Final report, 
12:19115 (R;US) 

Oregon Univ., Eugene (USA) 

[Theory of elementary particle studies in weak interaction and 
grand unification and studies in accelerator design]: Annual 
report, 12:19388 (R;US) 

[Theory of elementary particles studies in weak interaction and 
grand unification and studies in accelerator design]: Annual 
report, 12:19412 (R;US) 

Orleans Univ., 45 (France) 

Natural and artificial maturation of homogeneous coal series, 

12:17738 (R;FR;In French) 
Oslo Univ. (Norway). Fysisk Inst. 

Report on the solar plant at the University of Oslo, 12:18035 

(R;NO;In Norwegian) 
Osnabrueck Univ. (Germany, F.R.) 

Contribution to environmental specimen banking. Pt. 3. 
Evaluation of element concentration cadasters in different 
plants and soil types in Germany, Austria and Sweden, 
12:19080 (R;DE;In German) 

Overseas Relations Branch Translation Service, London (UK) 

Development of a plasma heating system for the thermal control 
of steel in the tundish at the Aosta works of DELTASIDER, 
12:18584 (TG;GB) 

Electricity uses: Industrial penetration in France at major- 
consumer level, 12:18397 (TG;GB) 

Oxford Univ. (UK). Dept. of Metallurgy and Science of Materials 

In-situ observations of point-defect precipitation at dislocations in 
electron-irradiated silver, 12:18514 (R;US) 
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Pacific Northwest Lab., Richland, WA (USA) 

A framework for assessing programmatic options for acquiring 
the new home conservation resource, 12:18422 (R;US) 

Climatology of extreme winds in southern California, 12:19027 
(R;US) 

Comparison of inverse modeling results with measured and 
interpolated hydraulic head data, 12:19239 (R;US) 

Corrosion and slow-strain-rate testing of Type 304L stainless 
steel in tuff groundwater environments, 12:18550 (R;US) 

Developing an energy design tool: Phase 1 report, 12:18446 
@;US 

wuctaane and application of a framework for assessing the 
economic impacts of air pollution on forests, 12:19057 (R;US) 

Development and evaluation of supercritical fluid 
chromatography/mass spectrometry for polar and high- 
molecular-weight coal components: Technical progress report 
for the period October 1, 1985 - September 30, 1986, 12:17805 
(R;US) 

Direct measurement of solids: High temperature sensing: Phase 2, 
Experimental development and testing on furnace-heated steel 
blocks, 12:18469 (R;US) 

Energy-efficient new homes programs: An analysis of utility 
experience, 12:18423 (R;US) 

Fuel performance annual report for 1985, 12:18189 (R;US) 

Ground water flow modeling at a hazardous waste site for 
regulatory compliance, 12:19242 (R;US) 

Hanford Waste Vitrification Plant: Feed process variability 
testing for fiscal year 1986, 12:17914 (R;US) 

Hanford Waste Vitrification Plant: Nonradioactive liquid-fed 
ceramic melter testing for fiscal year 1986, 12:17915 (R;US) 

Intruder dose pathway analysis for the onsite disposal of 
radioactive wastes: The ONSITE/MAXI1 computer program, 
12:17941 (R;US) 

Laser-based analyses at Pacific Northwest Laboratory, 12:18993 


(R;US) 

LFCM [liquid-fed ceramic melter] vitrification technology: 
Quarterly progress report, April-June 1986, 12:17898 (R;US) 

Methods for supercritical fluid chromatography-mass 
spectrometry: New approaches, 12:18992 (R;US) 

New fluorescence techniques for detecting noble gases, 12:18743 
(R;US) 

P/sub n/ measurements at TRISTAN by a £-n coincidence 
technique, 12:19539 (R;US) 

Radiation doses resulting from variations in spent fuel/waste 
management systems without Monitored Retrievable Storage, 
12:17942 (R;US) 

Safeguards approach for irradiated fuel, 12:17953 (R;US) 

Statistical methods for environmental pollution monitoring, 
12:19060 (B;US) 

Steam explosions in slurry fed ceramic melters, 12:17901 (R;US) 

Summary of the environmental effects of alternative resources, 
12:19127 (R;US) 

Technical assessment of the Office of Industrial Programs’ 
Advanced Heat Exchanger Program, 12:18470 (R;US) 

Technology transfer at Pacific Northwest Laboratory: FY 1986 
annual report, 12:18373 (R;US) 

Treatment alternatives for non-fuel-bearing hardware, 12:17900 


3US 

wna a technique to study effects of limited sampling 

of Recon on transport prediction, 12:19240 (R;US) 
ariability in properties of grouted Phosphate/Sulfate N-Reactor 
Waste, 12:17899 (R;US) 
Wet-dry cooling demonstration: A transfer of technology: Final 
report, 12:18459 (R;US) 
Pacific Northwest Lab., Washington, DC (USA) 
Sodium sulfur battery: An overview, 12:18354 (R;US) 
Paducah Gaseous Diffusion Plant, KY (USA) 

Restoration, testing and repair of 30-year old cooling towers at 
the Paducah Gaseous Diffusion Plant, Phase 2, 12:18463 
(R;US) 

Paris-6 Univ., 75 (France) 

NMR study of rare earth and actinide complexes, 12:18705 
(R;FR;In French) 

Pennsylvania State Univ., University Park (USA) 

Evaluation of protective garment fabrics challenged by 
petroleum and synfuel fluids, 12:18799 (R;US) 


PURVUE UNIV., LAFAYETTE, IN (USA). 


Pennsylvania State Univ., University Park (USA). Davey Lab. 
Two component model for x-ray emission of radio selected 
QSO’s, 12:19275 (R;US) 
Pennsylvania State Univ., University Park (USA). Dept. of Nuclear 
Engineering 


Neutron irradiation effects on the mechanical properties of HY- 

80 steel. Master’s thesis, 12:18503 (R;US) 
Pennsylvania Univ., Philadelphia (USA) 

Search for magnetic monopoles, neutrino oscillations, and 
superhigh energy physics: Technical progress report, 12:19262 
(R;US) 

Theoretical research in nuclear collective motion: Annual report 
for 1986, 12:19569 (R;US) 


Pennsylvania Univ., Philadelphia (USA). Dept. of Chemical 
Engineering 


Desorption and reaction kinetics studied on model supported 
catalysts: See report, 12:18524 (R;US) 

‘echnische Bundesanstalt, Braunschweig (Germany, 
F.R.). Abe. Sicherstellung und Endlagerung Radioaktiver 

Amount of radioactive wastes in the Federal Republic of 
Germany. Waste inventory for the year 1984, 12:17912 
(R;DE;In German) 

Preparation of radioactive waste for ultimate storage in the 
Konrad repository, and waste product quality control. 
Proceedings, 12:17902 (R;DE;In German) 

Physikalisch-Technische Bundesanstalt, Braunschweig (Germany, 
F.R.). Radioaktivitaet 

Half-lives and photon emission probabilities of frequently applied 

radionuclides, 12:19525 (R;DE;In German) 
Pittsburgh Univ., PA (USA) 

Novel experimental studies for coal liquefaction: Quarterly 
progress report, October 1, 1986 to December 31, 1986, 
12:17703 (R;US) 

Pittsburgh Univ., PA (USA). Dept. of Chemical and Petroleum 
Engineering 


Study of dense phase cohesive coal transport in plugs: Quarterly 
report, September-November 1986, 12:17786 (R;US) 
Planenergi I/S, Arden (Denmark) 
Manure handling and energy production, 12:18013 (R;DK;In 
Danish) 
Poitiers Univ., 86 (France) 
Effect of nature of supported metallic catalysts on formation of 
carbon deposits, 12:17819 (R;FR;In French) 
Princeton Univ., NJ (USA). Dept. of Mechanical and Aerospace 
Engineering 


Fuels-combustion resaearch. Annual technical report, 1 October 

1985-30 September 1986, 12:17829 (R;US) 
Princeton Univ., NJ (USA). Plasma Physics Lab. 

Evolution of TFTR scrape-off plasmas with neutral beam 
injection, 12:19735 (R;US) 

Loss of beam ions to the inside of the PDX [Poloidal Divertor 
Experiment] tokamak during the fishbone instability, 12:19737 
(R;US) 

Measurements of beam-ion confinement during tangential beam- 
driven instabilities in PBX [Princeton Beta Experiment], 
12:19740 (R;US) 

Neutron ion temperature measurement, 12:19736 (R;US) 

Recent progress on the Compact Ignition Tokamak (CIT), 
12:19802 (R;US) 

Scrape-off profiles and effects of limiter pumping in Tore Supra, 
12:19739 (R;US) 

The coupling of mechanical dynamics and induced currents in 
plates and surfaces, 12:19801 (R;US) 

Tokamak x ray diagnostic instrumentation, 12:19738 (R;US) 

Proteus Technologies, Inc., Rockville, MD (USA) 

Suitability of two-dimensional electrophoretic protein separations 

for quantitative detection of mutations, 12:19131 (R;US) 
Purdue Research Foundation, Lafayette, IN (USA) 

Supply disruptions, unemployment, and inflation: A survey of 

alternative analytical models: [Final report], 12:18379 (R;US) 
Purdue Univ., Lafayette, IN (USA) 

Heating and evaporation of turbulent liquid films: Annual 
progress report, 12:18857 (R;US) 

Prediction and control of leachability of grouts used in low-level 
radioactive waste management. Final report, 12:17875 (R;US) 

Purdue Univ., Lafayette, IN (USA). Dept. of Physics 

Effects of local mass anomalies in Eoetvoes-like experiments, 

12:19411 (R;US) 





PURDUE UNIV., LAFAYETTE, IN (USA). 


Q 


Queensland Univ., St. Lucia (Australia) 
Further shock tunnel studies of scramjet phenomena, 12:17959 
(R;AU) 


Radian Corp., Austin, TX (USA) 

Toxic organic emissions from synfuels and related industrial- 
wastewater treatment systems. Final report, June 1985-June 
1986, 12:19055 (R;US) 

Radian Corp., Research Triangle Park, NC (USA) 

National Air Toxics Information Clearinghouse: bibliography of 
selected reports and Federal Register notices related to air 
toxics, July 1986. Interim report, 12:19050 (R;US) 

National Air Toxics Information Clearinghouse: methods for 
pollutant selection and prioritization. Final report, 12:19048 

;US 

eine 1986 joint symposium on dry SO: and simultaneous 
SO./NO/sub x/ control technologies: Volume 2, Economics, 
power plant integration, and commercial applications, 12:17745 
(R;US) 

RAND Corp., Santa Monica, CA (USA) 

Possible Soviet response to the Strategic Defense Initiative: a 
functionally organized taxonomy. Interim report, 12:18497 
(R;US) 

Rensselaer Polytechnic Inst., Troy, NY (USA). Center for Electric 

Power Engineering 

[An efficient technique for calculating multiple solutions of 
electric field problems: Final report], 12:19873 (R;US) 

Reynolds Electrical and Engineering Co., Inc., Las Vegas, NV (USA) 
Survey of radon and radon daughter concentrations in selected 

Rainier Mesa tunnels, 12:19065 (R;US) 

Rice Univ., Houston, TX (USA) 

Electron capture in ion-molecule collisions at intermediate 
energy, 12:19307 (R;US) 

Risoe National Lab., Roskilde (Denmark) 

ECCES - a model for calculation of environmental consequences 
from energy systems predicting ion concentrations and 
acidification effects in terrestrial ecosystems, 12:19081 (R;DK) 

LINRAT - an energy rationing model for Denmark, 12:18362 
(R;DK;In Danish) 

Petroleum-related R and D activities at Risoe, 12:17807 (R;DK) 

Wind turbine test Nordtank 55 KW, 12:18059 (R;DK) 

Rochester Univ., NY (USA) 

Accelerator mass spectrometry of **Cl, !°I, and #*7Os, 12:19082 
(R;US) 

Rochester Univ., NY (USA). Dept. of Chemical Ragiacering 
Studies on the reaction of calcined limestone with sulfur dioxide: 

Topical report, October 1985-September 1986, 12:18095 (R;US) 

Studies on the reaction of calcined limestone with sulfur dioxide: 
Technical progress report for the period October-December 
1986, 12:19035 (R;US) 

Studies on the reaction of calcined limestone with sulfur dioxide: 
Technical progress report for the period July-September 1986, 
12:19036 (R;US) 

Rochester Univ., NY (USA). Lab. for Laser Energetics 
LLE [Laboratory for Laser Energetics] review: Quarterly report, 

April-June 1986, 12:19774 (R;US) 

LLE [Laboratory for Laser Energetics] review: Quarterly report, 
July-September 1986, 12:19775 (R;US) 

The “Coulomb logarithm” for inverse bremsstrahlung laser 
absorption, 12:19776 (R;US) 

Rockwell International Corp., Golden, CO (USA). Rocky Flats Plant 
Diffusion bonding depleted uranium to copper, 12:18551 (R;US) 
Impact energy relationships for directly ro! ed uranium strip, 

12:18552 (R;US) 

Nitrate salt immobilization process development and 
implementation, 12:17913 (R;US) 

Optical method for evaluating stem bore surface finish, 12:18866 
(R;US) 

Superplasticity of metals with special reference to Ti-6AI-4V, 
12:18554 (R;US) 
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Taper sectioning to magnify the interface thickness of a dissimilar 
metal joint, 12:18553 (R;US) 
Titanium-beryllium residual strain analysis: Role of deposition 
variables on texture and strength, 12:18555 (R;US) 
Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations 


Hanford Waste Vitrification Plant: Feed process variability 
testing for fiscal year 1986, 12:17914 (R;US) 

Hanford Waste Vitrification Plant: Nonradioactive liquid-fed 
ceramic melter testing for fiscal year 1986, 12:17915 (R;US) 

Integrated grout management plan, 12:17916 (R;US) 

Rome Univ. (Italy). Ist. Astronomico 

Double inflation: A possible resolution of the large-scale 

structure problem, 12:19266 (R;US) 
Ruhrkohle A.G., Essen (Germany, F.R.) 

Improvement of mine climate by creating optimized conditions 
for cooling fluid transport and refrigeration transfer. Final 
report, 12:17756 (R;DE;In German) 

Rutgers--the State Univ., Piscataway, NJ (USA). Dept. of Physics 
and Astronomy 

A classification of 2-dimensional conformal supergravity theories 
with finite-dimensional algebras, 12:19476 (R;US) 

Rutherford Appleton Lab., Chilton (UK) 

Layered target burnthrough experiments using 50 nsec KrF laser 

pulses, 12:18827 (R;US) 


Saarberg-Fernwaerme G.m.b.H., Saarbruecken (Germany, F.R.) 

Combustion examination of refused derived fuel (RDF) in a coal 
boiler plant. Final report, 12:17977 (R;DE;In German) 

Saarbergwerke A.G., Saarbruecken (Germany, F.R.) 

Saarbergwerke AG. Report about the business year 1985, 
12:18386 (R;DE;In German) 

Sandia National Labs., Albuquerque, NM (USA) 

A 1-ms electron beam facility for laser kinetic studies, 12:18831 
(R;US) 

Actuator-valve interface optimization, 12:19009 (R;US) 

Analysis of core damage frequency from internal events: Peach 
Bottom, Unit 2, 12:18337 (R;US) 

Calculation of rock motion during bench blasting, 12:19011 
(R;US) 

Cask materials cost comparison, 12:17865 (R;US) 

Catalytic hydrocracking of tar vapours in hydropyrolysis, 
12:17708 (R;US) 

Comparison of observed and predicted bremsstrahlung doses in 
the PBFA-II facility, 12:19803 (R;US) 

Disposal of radioactive waste packages in horizontal boreholes: 
A description of the operations and equipment for 
emplacement and retrieval, 12:17918 (R;US) 

Ductile iron data base: correlations between microstructure and 
fracture toughness: Background document for draft ASTM 
ductile iron specification, 12:18560 (R;US) 

Economic modeling for life extension decision making, 12:18258 
(R;US) 

Effect of diffuse reflectivity on photoresist linewidth control, 
12:18869 (R;US) 

Effect of tertiary hydrogens on the oxidative stability of an ionic 
membrane, 12:18681 (R;US) 

Evaluation of Cerenkov converters for measuring current density 
distribution in large-area electron beams, 12:18958 (R;US) 

Geothermal drilling technology, 12:18049 (R;US) 

Geothermal well stimulated using High Energy Gas Fracturing, 
12:18048 (R;US) 

Identification of material constants for a composite shell 
structure, 12:18791 (R;US) 

Incentives for the allowance of “burnup credit” in the design of 
spent nuclear fuel shipping casks, 12:18817 (R;US) 

Initial Q-list for the prospective Yucca Mountain repository 
based on items important to safety and waste isolation, 
12:17921 (R;US) 

Kinetics and thermodynamics of quasicrystals as determined by 
surface modification techniques, 12:18557 (R;US) 

Laboratory studies of the underground gasification of eastern 
bituminous coal: Final report, 12:17707 (R;US) 
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MBE [molecular beam epitaxy] growth of strained-layer 
superlattice device structures, 12:18868 (R;US) 

Measuring and modeling water imbibition into tuff, 12:17920 
(R;US) 

Melting point measurements for quasicrystalline phases, 12:18556 
(R;US) 

Modeling and control of the Stanford/JPL hand, 12:18816 


;US 
Msdaliny rock fracturing in bench-blasting problems, 12:19010 
;US 

Maite peynt transient modal testing, 12:18792 (R;US) 

Nevada Nuclear Waste Storage Investigations Project: Disposal 
of radioactive waste packages in vertical boreholes: A 
description of the operations and equipment for emplacement 
and retrieval, 12:17917 (R;US) 

Nuclear-reaction analysis of helium-3 and tritium in tritium- 
exposed austenitic steels, 12:18558 (R;US) 

Observations on selectivity loss during tungsten CVD, 12:18559 

US 

seas testing of thermal analysis codes for nuclear fuel 
casks, 12:17863 (R;US) 

Practical aspects of photonic data recording, 12:18994 — 

Radionuclide transport in an unsaturated, fractured m 
’ eee (R;US) 

RA Groundwater Monitoring et 12:19098 (R;US) 

Revo developments in the conceptual geologic and hydrologic 
understanding of the WIPP site, southeastern New Mexico, 
12:17923 (R;US) 

Review of color output devices at SNLA, 12:19881 (R;US) 

Semiconductor bridge (SCB) development technology transfer 
symposium, 12:19012 (R;US) 

Solutions obtained to international heat transfer benchmarking 
problems for nuclear fuel casks using Q/TRAN, 12:17864 

;US 

Teh eae meeting of the NEA [Nuclear Energy 
Agency] Coordinated Program to assess the subseabed disposal 
of nuclear waste: Volume 1, 12:17919 (R;US) 

Theoretical motivation of indented-anode diode for HERMES 
III, 12:18919 (R;US) 

WIPP hydrology program: Waste Isolation Pilot Plant, 
southeastern New Mexico: Hydrologic data report No. 4, 
12:19241 (R;US) 

WIPP [Waste Isolation Pilot Plant] R and D in situ test program, 
12:17922 (R;US) 

Sandia National Labs., Livermore, CA (USA) 

A plug flow reactor data acquisition and control system, 
12:18995 (R;US) 

Actuator-valve interface optimization, 12:19009 (R;US) 

School of Aerospace Medicine, Brooks AFB, TX (USA) 
Visible-light resin-curing units: retinal hazards and protective 
lenses. Final report, December 1982-May 1986, 12:19233 

(R;US) 
Senter for Industriforskning, Oslo (Norway) 

Combustion of biomass in Austria, Canada, Finland, Norway, 
Sweden and USA, 12:18019 (R;NO) 

Seoul National Univ. (Republic of Korea). Dept. of Microbiology 

Post-translational regulation of two enzymes, tryptophan 
oxygenase and sepiapterin synthase, in Drosophila, 12:19132 
(R;US) 

Servo-Dynamics, Inc., Santa Barbara, CA (USA) 

Geothermal well stimulated using High Energy Gas Fracturing, 
12:18048 (R;US) 

Sierra Club, Seattle, WA (USA). Northwest Office 

Clean-streams handbook: a citizen's manual for building a clean 
water community, 12:19126 (R;US) 

Sigri Elektrographit G.m.b.H., Meitingen (Germany, F.R.) 

Development of an injection moulding technology for the 
production of lightweight high-temperature wear resistant 
parts of glassy carbon for machine and motor construction. 
Final report, 12:18620 (R;DE;In German) 

Skidaway Inst. of Oceanography, Savannah, GA (USA) 

[Nearshore transport processes affecting the dilution and fate of 
energy-related contaminants]: Progress report, 1 December 
1985 to 30 November 1986, 12:19099 (R;US) 

SMA System-, Mess- und Anlagentechnik - Regelsysteme G.m.b.H., 
Niesetal (Germany, F.R.) 

Possible contribution of wind energy for supplying the power 
demand at the camping site ‘Spadener See’ - execution and 
analysis of measurements. Final report, 12:18057 (R;DE;In 
German) 


SRI INTERNATIONAL, MENLO PARK, CA 


Sociedade Brasileira de Biologia e Medicina Nuclear 

Proceedings of the 6. Brazilian Congress on Nuclear Medicine, 
12:19167 (R;BR;In Portuguese) 

Societe Franco-Americaine de Constructions Atomiques 
(FRAMATOME), 92 - Courbevoie (France) 

Application of directional solidification ingot (LSD) in forging of 
PWR reactor vessel heads, 12:18203 (R;FR) 

Considerations on the manner to account for fast fracture risk in 
the design of PWR vessels, 12:18325 (R;FR) 

Continuous improvement of operation and maintenance 
conditions of French PWR Nuclear Islands, 12:18197 (R;FR) 

Evolution of FRAMATOME pressurized water reactor systems, 
12:18199 (R;FR) 

Examination performed in France during the fabrication of 
nuclear components, 12:18204 (R;FR) 

French experience on schedule and cost reduction of PWR 
construction, 12:18196 (R;FR) 

French studies of cyclic crack growth behaviour of RPV steels 
in PWR environment, 12:18865 (R;FR) 

Improvement in PWR flexibility the French program 1975-1995, 
12:18283 (R;FR) 

Improvement of NSSS design to reduce occupational radiation 
exposure (ORE), 12:18323 (R;FR) 

Nondestructive testing in French standards for the construction 
of nuclear power plants, 12:18263 (R;FR;In French) 

NSSS aging review: critical systems operating measures and 
monitoring, 12:18184 (R;FR) 

Plutonium product: design of the rod and of the assembly, 
12:18200 (R;FR;In French) 

PWR fuel: experience and development, 12:18198 (R;FR) 

Recent developments in France of the ultrasonic examinations for 
the PWR vessel inspection, 12:18201 (R;FR) 

Recent experience and new developments in reactor pressure 
vessel manufacture, 12:18202 (R;FR) 

a a expert systems in the operation and control of nuclear 

er plants, 12:18284 (R;FR) 

Use beta ety experience feedback to design new nuclear units, 
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Bench-Scale Experiments 
Slinky whistlers, 12:19698 (J;US) 
ACTINIDES 
See also AMERICIUM 
CURIUM 
NEPTUNIUM 
PLUTONIUM 


THORIUM 
URANIUM 


Crystal Structure 
Is there a missing rare earth crystal structure, 12:18735 (J;NL) 
ACTINIUM 217 
Alpha Decay 
Production and detection of alpha-unstable actinide nuclei, 
12:19563 (R;DE;In German) 
ACTIVATED CARBON 
Use of activated ‘Carboraffin’ charcoal in the isolation 
processes for tritium-labelled components of nucleic acids, 
12:18777 (RA;XM;In Russian) 
ADENOSINE 


Synthesis of deoxynucleosides of high molar activity with 
multiply tritium-labelled heterocyclic and deoxyribose 
fragments, 12:18765 (RA;XM;In Russian) 

ADGEZATOR 


See ELECTRON-RING ACCELERATORS 
ADIRONDACK MOUNTAINS 
Aquatic Ecosystems 

Proceedings of the workshop on regionalization of aquatic 
impacts using the Adirondacks as a case study, 12:19108 
(R;US) 

Geologic Fractures 
Detailed studies of selected, well-exposed fracture zones in the 
Adirondack Mountains dome, New York, 12:19247 (R;US) 
ADSORBENTS 
See also ACTIVATED CARBON 
SILICA GEL 
Aerodynamics 

Sorbent injector design for sulfur oxides control from 
tangentially fired furnaces by dry sorbent injection, 12:18180 
(RA;US) 

Evaluation 

Dry sorbent SO: control for new power plants burning low 
sulfur western coals, 12:18164 (RA;US) 

Pilot scale furnace evaluation of hydrated sorbents for SO2 
capture, 12:18163 (RA;US) 

Injection 

Analysis of the sorbent injection process for in-furnace SO. 

control, 12:18181 (RA;US) 
Sorptive Properties 

Analysis of the sorbent injection process for in-furnace SO. 
control, 12:18181 (RA;US) 

Sorbent injector design for sulfur oxides control from 
tangentially fired furnaces by dry sorbent injection, 12:18180 
(RA;US) 

AFR STORAGE 
See AWAY-FROM-REACTOR STORAGE 
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AGEDOITE 
See ASPARAGINE 
AGRICULTURAL RESIDUES 
See AGRICULTURAL WASTES 
AGRICULTURAL WASTES 
See also MANURES 
Bibliographies 
Retrospective search on densification of forest residues and 
wood wastes, 12:18015 (R;IE) 
Fluidized Bed Refuse Gasification 
Fluidized-bed gasification of manures and agricultural residues, 
12:17998 (RA;US) 
Resource Assessment 
Regional logging residue supply curve project: Volume 1, 
Final report, 12:18002 (R;US) 
AIR 
Electron Beam 
Electron beam hollowing instability simulations, 12:19762 
(J;US) 
Radiation Monitoring 
Environmental monitoring plan fo: the Niagara Falls Storage 
Site and the Interim Waste Containment Facility, 12:17940 
(R;US) 


Determination of deuterated methanes for use as atmospheric 
tracers, 12:18785 (R;US) 
AIR FLOW 
Monitoring 
Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17763 (R;XU) 
AIR HEATERS 
Performance Testing 
ASME performance test codes and plant performance 
monitoring, 12:18086 (RA;US) 
Performance test codes: underused asseis?, 12:18083 (RA;US) 
AIR POLLUTION 
See also INDOOR AIR POLLUTION 
Atmospheric Circulation 
Atmospheric dispersion index for prescribed burning. Forest 
Service research paper, 12:19047 (R;US) 


National Air Toxics Information Clearinghouse: bibliography 
of selected reports and Federal Register notices related to air 
toxics, July 1986. Interim report, 12:19050 (R;US) 

Biological Indicators 

Insects as indicators of physiological changes in plants caused 

by air pollution, 12:19220 (RA;DE;In German) 


Screening 
1,2-Dichloroethane (DCE). Evaluation of a criteria document, 
12:19045 (R;US;DU) 
Deposition 
Dry deposition from plumes of coal-fired installations, 12:17753 
(R;NL;DU) 
Diffusion 
[Atmospheric transport and dispersion of pollutants and related 
meteorological studies]: Program summary, 12:19024 (R;US) 
Economic 
Development and application of a framework for assessing the 
economic impacts of air pollution on forests, 12:19057 
(R;US) 
Environmental Transport 
[Atmospheric transport and dispersion of pollutants and related 
meteorological studies]: Program summary, 12:19024 (R;US) 
Laser Spectroscopy 
Laser-photoacoustic spectroscopy of air pollutants, 12:19040 
(R;CH) 
Mathematical Models 
Modeling the transport and removal of sulphur dioxide 
emissions in the united kingdom, 12:19049 (R;US) 
Plume dispersion models of coal-fired power plants with 
‘ respect to chemical transformation and dry deposition, 
12:19028 (R;NL;DU) 
Photoacoustic Spectroscopy 
Laser-photoacoustic spectroscopy of air pollutants, 12:19040 
(R;CH) 


Management 
National Air Toxics Information Clearinghouse: methods for 
pollutant selection and prioritization. Final report, 12:19048 
(R;US) 
Samplers 
Precipitation collector for use in the Secondary National Acid 
Deposition Network, 12:19053 (R;US) 
Toxicity 
Structural changes in the stomatal wax-plug in needles and the 
meaning for entrance of air pollutants, 12:19215 (RA;DE;In 
German) 
AIR POLLUTION CONTROL 
Use this term for items that involve the removal or management of 
pollutants after they are formed by a source. 


Modeling heat transfer in an experimental coal-fired furnace 
when CO2/O2 mixtures replace air, 12:17741 (R;US) 
Manuals 
In-plant ash-handling reference manual: Final report, 12:18096 
(R;US) 
Reviews 


Keynote address, 12:18158 (RA;US) 
Technology Assessment 
Proceedings: 1986 joint symposium on dry SO, and 
simultaneous SO2/NO/sub x/ control technologies: Volume 
2, Economics, power plant integration, and commercial 
applications, 12:17745 (R;US) 
AIR POLLUTION MONITORS 
Data Analysis 
Emissions and control of particulates of coal-fired power plants 
in The Netherlands, 12:17751 (R;NL) 
Samplers 
Development and validation of an on-board diesel particulates 
sampler, 12:18495 (R;US) 
AIR PREHEATERS 
See AIR HEATERS 
AIR QUALITY 
Control Systems 
Indoor climate in industrial buildings, preliminary study, 
12:18437 (R;FI;In Finnish) 
Monitoring 
[Great Plains Coal Gasification project]: Quarterly 
environmental, safety, medical, and industrial hygiene report, 
fourth quarter 1986, 12:17750 (R;US) 
Standards 
1,2-Dichloroethane (DCE). Evaluation of a criteria document, 
12:19045 (R;US;DU) 
Working Conditions 
Indoor climate in industrial buildings, preliminary study, 
12:18437 (R;FI;In Finnish) 
AIR SOURCE HEAT PUMPS 
Performance Testing 
Comparative laboratory measurements on small heat pumps in 
Denmark, Sweden and Finland, 12:18448 (R;FI;In Swedish) 
AIRBORNE PARTICLES 
See PARTICULATES 
AIRBORNE PARTICULATES 
See PARTICULATES 
AIR 
See also SPACE SHUTTLES 
Composite Materials 
Nuclear-hardness simulation and analysis of composite aircraft 
structures. Volume 2. Dust erosion assessment. Technical 
report, 30 June 1982-30 November 1984, 12:19007 (R;US) 
AIRCRAFT FUELS 
See AVIATION FUELS 
ALABAMA 
Biomass 
Woody biomass resource of Alabama. Forest Service research 
paper, 12:18016 (R;US) 
ALAP 
See RADIATION PROTECTION 
ALASKA 
Climates 
Analysis of twentieth century climate fluctuations in northern 
North America, 12:19030 (J;US) 





Use for pure alcohols, alcohol-water mixtures, or alcohols with 
additives; for alcohol-gasoline mixtures, use GASOHOL. 
Environmental Impacts 
Environmental impact section, 12:19128 (RA;US) 
Risk Assessment 
Environmental impact section, 12:19128 (RA;US) 
ALDEHYDES 
See also BENZALDEHYDE 
Chemical Analysis 
Water chemical ionization mass spectrometry of aldehydes, 
ketones esters, and carboxylic acids, 12:18694 (J;US) 
ALDEHYDO ACIDS 


See ALDEHYDES 
CARBOXYLIC ACIDS 


ALEUTIAN ISLANDS 
es 
Dynamic stress drops of moderate earthquakes of the Eastern 
Aleutians and their relation to a great earthquake, 12:19249 
(J;US) 
Short- and long-period subevents of the 4 February 1965 Rat 
Islands earthquake, 12:19248 (J;US) 
ALGAE 
Anaerobic Digestion 
Fuel gas production by mariculture on land. Final report, 
12:18010 (R;DE) 
Aquaculture 
Fuel gas production by mariculture on land. Final report, 
12:18010 (R;DE) 
Cultivation 
Fuel gas production by mariculture on land. Final report, 
12:18010 (R;DE) 
Potential for microalgae cultivation in the southwestern United 
States for the production of liquid fuels, 12:17991 (RA;US) 
ALKALI METAL COMPOUNDS 
See also CESIUM COMPOUNDS 


LITHIUM COMPOUNDS 
SODIUM COMPOUNDS 


Corrosive Effects 
Photofragment fluorescence as an analytical technique: 
Application to gas-phase alkali compounds, 12:17796 (J;US) 
Monitoring 
Photofragment fluorescence as an analytical technique: 
Application to gas-phase alkali compounds, 12:17796 (J;US) 
ALKALI METALS 
See also CESIUM 
LITHIUM 
POTASSIUM 
RUBIDIUM 
SODIUM 
Energy-Level Transitions 
Metastability in the XUV: lasers and spectroscopy, 12:18854 
(BA;SG) 
Metastable States 
Metastability in the XUV: lasers and spectroscopy, 12:18854 
(BA;SG) 


See also CYCLOALKANES 
DODECANE 
ETHANE 
HEXANE 
METHANE 
2-METHYLPROPANE 
PROPANE 
SQUALANE 
Chemical Reaction Kinetics 
Thermal effects on the behavior of electrons trapped in 
aqueous solid clathrates, 12:18722 (J;US) 
ALKANOIC ACIDS 
See CARBOXYLIC ACIDS 
ALKENOIC ACIDS 
See CARBOXYLIC ACIDS 
ALLOCATIONS 
Energy Models 
LINRAT - an energy rationing model for Denmark, 12:18362 
(R;DK;In Danish) 
ALLOY 800 
See INCOLOY 800 
ALLOY 800H 
See INCOLOY 800H 


ALLOY-HD-8077 
See NICKEL BASE ALLOYS 
ALLOY-IN-100 
Crack Propagation 
Crack initiation and propagation due to cyclic thermal 
gradients. Ph.D. Thesis - Univ. des Sciences et Techniques 
de Lille, France, 12:18549 (R;FR;In several languages) 
Thermal Fatigue 
Crack initiation and propagation due to cyclic thermal 
gradients. Ph.D. Thesis - Univ. des Sciences et Techniques 
de Lille, France, 12:18549 (R;FR;In several languages) 
ALLOY-MA-754 
See NICKEL BASE ALLOYS 
ALLOY-MA-956 
See IRON BASE ALLOYS 
ALLOYS 
See also ALUMINIUM ALLOYS 
ANTIMONY ALLOYS 
BERYLLIUM ALLOYS 
CHROMIUM ALLOYS 
COPPER ALLOYS 
GERMANIUM ALLOYS 
HEAT RESISTING ALLOYS 
INDIUM ALLOYS 
INTERMETALLIC COMPOUNDS 
IRON ALLOYS 
LITHIUM ALLOYS 
MAGNESIUM ALLOYS 
MANGANESE ALLOYS 
MOLYBDENUM ALLOYS 
NICKEL ALLOYS 
NIOBIUM ALLOYS 
REFRACTORY METALS 
RHENIUM ALLOYS 
SILICON ALLOYS 
SILVER ALLOYS 
TANTALUM ALLOYS 
TITANIUM ALLOYS 
TRANSITION ELEMENT ALLOYS 
TUNGSTEN ALLOYS 
VANADIUM ALLOYS 
ZINC ALLOYS 
ZIRCONIUM ALLOYS 


D States 
Eels as a probe of d-band occupancy in magnetic alloys, 
12:19633 (R;US) 
Deformation 
Effects of elastic anisotropy on the anomalous yield behavior 
of cubic ordered alloys, 12:18519 (R;US) 


Dislocation reactions at grain boundaries in Lie ordered alloys, 
12:18521 (R;US) 
Elasticity 
Study of disordering effect on elastic and electrical properties 
of metals and alloys, 12:18540 (R;SU;In Russian) 
Electrical 
Study of disordering effect on elastic and electrical properties 
of metals and alloys, 12:18540 (R;SU;In Russian) 
Electron Spectroscopy 
Eels as a probe of d-band occupancy in magnetic alloys, 
12:19633 (R;US) 
Energy Spectra 
Eels as a probe of d-band occupancy in magnetic alloys, 
12:19633 (R;US) 
Magnetic Properties 
Eels as a probe of d-band occupancy in magnetic alloys, 
12:19633 (R;US) 
ALLOY-WAZ-16 
See NICKEL BASE ALLOYS 
ALPHA DECAY 
Half-Life 
Half-lives and photon emission probabilities of frequently 
applied radionuclides, 12:19525 (R;DE;In German) 
ALPHA REACTIONS 
Compound-Nucleus Reactions 
Angular momentum effects in preequilibrium cluster emission, 
12:19540 (J;US) 
Elastic Scattering 
Alpha-nuclear differential cross sections at 4.45 GeV/c per 
nucleon, 12:19533 (R;SU;In Russian) 
Elastic scattering of 27.2 MeV alpha particles by atomic nuclei. 
Experimental data, 12:19523 (R;SU;In Russian) 
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Inelastic Scattering 
Angular momentum effects in preequilibrium cluster emission, 
12:19540 (J;US) 
Quasi-Elastic Scattering 
Alpha-nuclear differential cross sections at 4.45 GeV/c per 
nucleon, 12:19533 (R;SU;In Russian) 
Reaction Kinetics 
Primordial lithium: New reaction rates, new abundances, new 
constraints, 12:19268 (R;US) 
ALTERNATE FUELS 
See FUEL SUBSTITUTION 
SYNTHETIC FUELS 
ALTHEIN 
See ASPARAGINE 
ALUMINIA 
See ALUMINIUM OXIDES 
ALUMINIUM 
Creep 
The variation of subgrain misorientation in aluminum deformed 
to large steady-state creep strains, 12:18561 (R;US) 
Deformation 
The variation of subgrain misorientation in aluminum deformed 
to large steady-state creep strains, 12:18561 (R;US) 
Friction 
Development of a high vacuum, high temperature movable 
limiter support, 12:19814 (J;US) 
Hydrolysis 
Hydrolysis and formation constants at 25°C, 12:18708 (R;US) 
Ton-Atom Collisions 
Multiple ionization in relativistic heavy-ion—atom collisions, 
12:19329 (J;US) 
Joints 
Taper sectioning to magnify the interface thickness of a 
dissimilar metal joint, 12:18553 (R;US) 
Positron Collisions 
Angle-resolved positronium emission spectroscopy, 12:18567 
(J;US) 
Ultrahigh Vacuum 
Angle-resolved positronium emission spectroscopy, 12:18567 
(J;US) 
Work Functions 
Temperature dependence of the positronium work function, 
12:19333 (J;US) 
ALUMINIUM ADDITIONS 
See also INCOLOY 800H 
Corrosion Resistance 
Erosion-corrosion of metals in coal gasification atmospheres, 
12:17714 (J;US) 
Erosion 
Erosion-corrosion of metals in coal gasification atmospheres, 
12:17714 (J;US) 
Grain Boundaries 
Erosion-corrosion of metals in coal gasification atmospheres, 
12:17714 (J;US) 
ALUMINIUM ALLOYS 
See also ALLOY-IN-100 
ALUMINIUM ADDITIONS 
ALUMINIUM BASE ALLOYS 
Corrosion 
Ocean Thermal Energy Conversion - Materials issues, 12:18031 
(BA;US) 
Creep 
Creep cavitation in a nickel aluminide, 12:18523 (R;US) 
Crystal-Phase Transformations 
Neutron scattering study of premartensitic behavior in Ni-Al 
alloys, 12:18585 (J;US) 
Dispersions 
Investigation and synthesis of high temperature and increased- 
stiffness rsp aluminum alloys. Annual Technicai report, 1 
October 1985-30 September 1986, 12:18501 (R;US) 
Elasticity 
Application of the embedded atom method to NisAl, 12:18583 
(J;US) 
Fabrication 
Processing and properties of powder metallurgy NisAl-Cr-Zr- 
B for use in oxidizing environments, 12:18515 (R;US) 


ALUMINIUM ARSENIDES 
Synthesis 


Fracture Properties 
A model for the fracture behavior of polycrystalline Ni/sub 
3/Al, 12:18589 (J;US) 
Lattice Vibrations 
Application of the embedded atom method to NisAl, 12:18583 
(J;US) 
Mechanical Properties 
Processing and properties of powder metallurgy NisAl-Cr-Zr- 
B for use in oxidizing environments, 12:18515 (R;US) 
Melting Points 
Melting point measurements for quasicrystalline phases, 
12:18556 (R;US) 
Metastable States 
Kinetics and thermodynamics of quasicrystals as determined by 
surface modification techniques (Al-Mn), 12:18557 (R;US) 
Oxidation 
Kinetics of oxidation of Ni aluminide exposed to oxygen-sulfur 
atmospheres (NisAl), 12:18522 (R;US) 
Phase Studies 
Melting point measurements for quasicrystalline phases, 
12:18556 (R;US) 
Phonons 
Neutron scattering study of premartensitic behavior in Ni-Al 
alloys, 12:18585 (J;US) 
Plasticity 
Superplasticity of metals with special reference to Ti-6Al-4V, 
12:18554 (R;US) 
Powder Metallurgy 
Processing and properties of powder metallurgy NisAl-Cr-Zr- 
B for use in oxidizing environments, 12:18515 (R;US) 


Dynamic recrystallization during high temperature low cycle 
fatigue of nickel: Progress report for period June 1, 1986- 
May 31, 1987 (NisAl), 12:18525 (R;US) 

Sulfidation 

Kinetics of oxidation of Ni aluminide exposed to oxygen-sulfur 

atmospheres (NisAl), 12:18522 (R;US) 
Superconducting Films 

Thin superconducting film characterization by surface acoustic 
waves. Annual progress report, 30 September 1985-30 
September 1986, 12:18505 (R;US) 

Surface Energy 
Application of the embedded atom method to NisAl, 12:18583 
G;US) 

Texture 

Dynamic recrystallization during high temperature low cycle 
fatigue of nickel: Progress report for period June 1, 1986- 
May 31, 1987 (NisAl), 12:18525 (R;US) 
Vacancies 
Application of the embedded atom method to NisAl, 12:18583 
(J;US) 
ALUMINIUM ARSENIDES 
Electrical 


Properties 
Nonrandom alloying in In/sub 0.52/Al/sub 0.48/As/InP 
grown by molecular beam epitaxy, 12:18640 (J;US) 
Molecular Beam Epitaxy 
Nonrandom alloying in In/sub 0.52/Al/sub 0.48/As/InP 
grown by molecular beam epitaxy, 12:18640 (J;US) 
Photocurrents 
Photocurrent spectroscopy of lattice-matched superlattice 
electrodes in photoelectrochemical cells, 12:18658 (J;US) 
Physical Properties 
Investigations on the MBE [molecular beam epitaxy] growth 
and properties of Al/sub y/Ga/sub y/In/sub 1-x-y/As/InP 
and InGaAs-InAlAs superlattices: Progress report for the 
period May 15, 1986-January 31, 1987, 12:18624 (R;US) 
Superlattices 
Investigations on the MBE [molecular beam epitaxy] growth 
and properties of Al/sub y/Ga/sub y/In/sub 1-x-y/As/InP 
and InGaAs-InAlAs superlattices: Progress report for the 
period May 15, 1986-January 31, 1987, 12:18624 (R;US) 
Photocurrent spectroscopy of lattice-matched superlattice 
electrodes in photoelectrochemical cells, 12:18658 (J;US) 
Synthesis 
Nonrandom alloying in In/sub 0.52/Al/sub 0.48/As/InP 
grown by molecular beam epitaxy, 12:18640 (J;US) 





ALUMINIUM BASE ALLOYS 
Reflectivity 


ALUMINIUM BASE ALLOYS 
Reflectivity 
Effect of diffuse reflectivity on photoresist linewidth control 
(Al-1% Si), 12:18869 (R;US) 


Charge transfer processes and sputtering processes of self- 
sustaining alkali metal coatings on metal surfaces, 12:18509 
(R;US) 

ALUMINIUM COMPOUNDS 


See also ALUMINIUM ARSENIDES 
ALUMINIUM OXIDES 


Biological Effects 
Effects of Al and Mn treatment of spruce seedlings as a 
function of different pH values, 12:19218 (RA;DE;In 


German) 
ALUMINIUM OXIDES 
See also SPINELS 
Corrosive Effects 
Lithium oxide transport and lithium ceramic stability during 
actual high burnup irradiation, 12:18532 (R;US) 
Crystal Defects 
Surface property modification of ceramics by ion beams, 
12:18614 (J;US) 
Electrical Properties 
Degradation due to wet hydrogen firing on the high voltage 
performance of alumina insulators in vacuum applications, 
12:18603 (R;US) 
Fracture Properties 
Surface property modification of ceramics by ion beams, 
12:18614 (J;US) 
Ton Implantation 
Surface property modification of ceramics by ion beams, 
12:18614 (J;US) 
Microhardness 
Surface property modification of ceramics by ion beams, 
12:18614 (J;US) 
Surface Treatments 
Surface property modification of ceramics by ion beams, 
12:18614 (J;US) 
Wear 
Wear of an alumina-silicon carbide whisker composite, 
12:18622 (R;US) 
Wear Resistance 
Surface property modification of ceramics by ion beams, 
12:18614 (J;US) 
ALUMINIUM-AIR BATTERIES 
Crystallization 
Aluminum-air battery crystallizer, 12:18355 (R;US) 
ALUMINUM 
See ALUMINIUM 
ALVEOLI (PULMONARY) 
See LUNGS 
AMERICIUM 
Chemical Reactions 
Chemical behaviour of Pu and Am: Hydrolysis reaction in 
brine solutions, carbonate complexation, a-radiolysis, humate 
complexation and speciation, 12:18786 (R;DE;In German) 
Hydrolysis 
Hydrolysis and formation constants at 25°C, 12:18708 (R;US) 
AMERICIUM COMPLEXES 
Humic Acids 
Chemical behaviour of Pu and Am: Hydrolysis reaction in 
brine solutions, carbonate complexation, a-radiolysis, humate 
complexation and speciation, 12:18786 (R;DE;In German) 
AMERICIUM COMPOUNDS 
Hydrolysis 
Chemical behaviour of Pu and Am: Hydrolysis reaction in 
brine solutions, carbonate complexation, a-radiolysis, humate 
complexation and speciation, 12:18786 (R;DE;In German) 
Radiolysis 
Chemical behaviour of Pu and Am: Hydrolysis reaction in 
brine solutions, carbonate complexation, a-radiolysis, humate 
complexation and speciation, 12:18786 (R;DE;In German) 


See also QUATERNARY COMPOUNDS 
Adsorption Heat 
[Acid base properties of coals and other solids: Quarterly 
report No. 5, 12/1/86-2/28/87], 12:17736 (R;US) 


Polarizability 
[Acid base properties of coals and other solids: Quarterly 
report No. 5, 12/1/86-2/28/87], 12:17736 (R;US) 
Weight 
Determination of equivalent weight of amines, 12:18682 (R;US) 
AMINO ACIDS 
Organic acids containing both a basic amino group and an acidic 
carboxyl group. 
See also ASPARAGINE 


NTA 
PABA 


Labelling 
Study of atomic tritium/amino acids reaction mechanism, 
12:18762 (RA;XM;In Russian) 
Radiometric Analysis 
Thin-layer chromatography in quantitative analysis of amino 
acids with high activity, 12:18677 (RA;XM;In Russian) 
AMINO ALCOHOLS 
See AMINES 
AMINO SUGARS 


See AMINES 
SACCHARIDES 


AMINOBENZOIC ACID-PARA 
See PABA 
AMINOGLYCIDES 


See AMINES 
SACCHARIDES 


AMINOSUCCINAMIC ACID-ALPHA 
See ASPARAGINE 
AMMONIA 
Hot Atom Chemistry 
Hot reactions between tritium atoms and inorganic compounds 
(H20,H2S,NHs), 12:18751 (R;FR;In French) 
Ton-Molecule Collisions 
An algorithm for secondary electron emission from water 
vapor by high velocity ions, 12:19352 (BA;US) 
AMMONIUM COMPLEXES 
Solubility 
Determination of cobalt, copper, mercury, and nickel as Bis(2- 
hydroxyethyl)dithiocarbamate complexes by high- 
performance liquid chromatography, 12:18683 (J;US) 
AMMONIUM HYDROXIDES 
Chemical Reaction Kinetics 
Thermal effects on the behavior of electrons trapped in 
aqueous solid clathrates, 12:18722 (J;US) 
ANGIOGRAPHY 
See BIOMEDICAL RADIOGRAPHY 
ANIMAL CELLS 
Includes human cells. 
See also CHO CELLS 
DNA Replication 
DNA repair and replication in xeroderma pigmentosum and 
related disorders, 12:19141 (BA;US) 
Genetics 
DNA repair genes of mammalian cells, 12:19140 (BA;US) 
ANIMAL GROWTH 
Mathematical Models 
Sigmoid growth analyses of wood ducks: the effects of sex, 
dietary protein and cadmium on parameters of the Richards 
model, 12:19231 (J;US) 
ANIONS 
See also HYDROGEN IONS 1 MINUS 
Electron Detachment 
Oscillations in photodetachment cross sections for ions in 
magnetic fields, 12:19310 (R;US) 
ANISOLE 
Adsorption Heat 
[Acid base properties of coals and other solids: Quarterly 
report No. 5, 12/1/86-2/28/87), 12:17736 (R;US) 
Phase Studies 
Prediction of thermodynamic properties of coal derivatives: 
Progress report for period September 1, 1984 to August 31, 
1987, 12:17734 (R;US) 
Polarizability 
[Acid base properties of coals and other solids: Quarterly 
report No. 5, 12/1/86-2/28/87], 12:17736 (R;US) 
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ANODES 
Chemical Reactions 
US Department of Energy statement of six months work on 
alternative anodic reactions in water splitting, 12:17958 
(R;US) 
Depolarization 
US Department of Energy statement of six months work on 
alternative anodic reactions in water splitting, 12:17958 


Spt 


Dinotor model for anomalous nuclei, 12:19605 (J;US) 
Data Processing 
Software of Anomalon installation, 12:18947 (R;SU;In Russian) 
ANOXIA 
Response Modifying Factors 
Metabolic approach to the cancer therapy, 12:19184 (R;SU;In 
Russian) 
ANTENNAS 
Design 
Ponderomotive stabilization of flute modes in mirrors: 
Feedback control and numerical results, 12:19756 (J;US) 
ICR Heating 
ICRH programmes for antennas and for plasma dispersion 
relation, 12:19783 (R;DE) 
ANTHRACENE 
Adsorption 
Chemical reactivity of polycyclic aromatic compounds 
adsorbed on coal stack ash, 12:17800 (BA;US) 
Chemical Reaction Kinetics 
Chemical reactivity of polycyclic aromatic compounds 
adsorbed on coal stack ash, 12:17800 (BA;US) 
Performance Testing 
Water-assisted and nondonor-vehicle-assisted coal liquefaction, 
12:17729 (J;US) 
Pyrolysis 
Improved coal conversion in CO/water systems: Final report 
for the period September 4, 1984 through September 1, 1986, 
12:17702 (R;US) 
ANTHRACITE 
Sorptive Properties 
[Acid base properties of coals and other solids: Quarterly 
report No. 5, 12/1/86-2/28/87], 12:17736 (R;US) 
ANTIDEPRESSANTS 
Prior to April 1981, this concept was indexed to 
PSYCHOTROPIC DRUGS. 
Radiolysis 
Fluorine-18-N-methylspiroperidol: radiolytic decomposition as 
a consequence of high specific activity and high dose levels, 
12:19136 (J;US) 
ANTIFERROMAGNETIC MATERIALS 
Ising Model 
Monte Carlo study of the antiferromagnetic two-dimensional 
Blume-Capel model, 12:19654 (J;US) 
ANTI-MISSILE SYSTEMS 
See SPACE WEAPONS 
ANTIMONY 115 
High Spin States 
Description of antimony and tin nuclear isomeric states, 
12:19597 (RA;SU;In Russian) 
Quasiparticle-Phonon Model 
Description of antimony and tin nuclear isomeric states, 
12:19597 (RA;SU;In Russian) 
ANTIMONY 117 
High Spin States 
Description of antimony and tin nuclear isomeric states, 
12:19597 (RA;SU;In Russian) 
Isotope Effects 
Isotopic effects in damping of highly-excited single-particle 
modes, 12:19594 (R;SU;In Russian) 
Quasiparticle-Phonon Model 
Description of antimony and tin nuclear isomeric states, 
12:19597 (RA;SU;In Russian) 
Strength Functions 
Isotopic effects in damping of highly-excited single-particle 
modes, 12:19594 (R;SU;In Russian) 


ANTIMONY 121 
Isotope Effects 
Isotopic effects in damping of highly-excited single-particle 
modes, 12:19594 (R;SU;In Russian) 
Strength Functions 
Isotopic effects in damping of highly-excited single-particle 
modes, 12:19594 (R;SU;In Russian) 
ANTIMONY ALLOYS 
Epitaxy 
MBE [molecular beam epitaxy] growth of strained-layer 
superlattice device structures, 12:18868 (R;US) 
ANTIOXIDANTS 
Biological Effects 
Carcinogens and anticarcinogens, 12:19143 (BA;US) 
Biological Functions 
Lipid peroxidation and air pollutants: The significance of 
antioxidants, 12:19223 (RA;DE;In German) 
Meetings 
Antimutagenesis and anticarcinogenesis mechanisms, 12:19129 
(B;US) 
ANTIPROTONIC ATOMS 
See HADRONIC ATOMS 
ANTI-SATELLITE SYSTEMS 
See SPACE WEAPONS 
APARTMENT BUILDINGS 
Energy Conservation 
The project to design and develop an energy-related program 
for public housing residents: Final report, 12:18487 (R;US) 
APES 
Cerebellum 
A comparison of [/sup 18/F]spiroperidol, [/sup 
18/F]benperidol and [/sup 18/F] haloperidol kinetics in 
baboon brain, 12:19188 (J;US) 
APHIDS 
Animal Growth 
Insects as indicators of physiological changes in plants caused 
by air pollution, 12:19220 (RA;DE;In German) 
APPALACHIAN MOUNTAINS 
See also ADIRONDACK MOUNTAINS 
Forests 
A comparison of atmospheric exposure conditions at high- and 
low-elevation forests in the southern Appalachian Mountain 
range, 12:19033 (R;US) 
APPALACHIAN OROGENY 
See PERMIAN PERIOD 
APPARATUS 
See EQUIPMENT 
APPLIANCES 


See also COAL BURNING APPLIANCES 
OVENS 


Energy Efficiency 
Efficiency and renewables research section, 12:18378 (RA;US) 
AQUATIC ECOSYSTEMS 
Regional Analysis 
Proceedings of the workshop on regionalization of aquatic 
impacts using the Adirondacks as a case study, 12:19108 
(R;US) 
Response Functions 
Proceedings: Workshop on instream flow research needs, 
12:17985 (R;US) 
AQUIFERS 
Flow Models 
Comparison of inverse modeling results with measured and 
interpolated hydraulic head data, 12:19239 (R;US) 
ARCHAEOLOGICAL SPECIMENS 
Source Rocks 
Tikal obsidian: sources and typology, 12:19245 (J;US) 
AREA POLLUTION SOURCES 
See POLLUTION SOURCES 
ARGON 
Chemical Reaction Kinetics 
Absolute state-to-state total cross sections for the reactions 
N* Z(X,v' = 0—2) +Ar(?So}—>Na(X,v)+Ar* (?P/sub 
3/2,1/2/), 12:19344 (J;US) 





ARGON 
Chemical Reaction Kinetics 


Monte Carlo trajectory and master equation simulation of the 
nonequilibrium dissociation rate coefficient for 
Ar+He—Ar+2H at 4500 K, 12:18716 (J;US) 

Chemical Reactions 

Reactions of metastable argon with photodissociation aligned 
carbon disulfide: A study of the steric dependence of two 
competing reaction channels, 12:18714 (J;US) 

Electron-Atom Collisions 

Basic data for Monte Carlo calculations of the transport of 
electrons and protons in Ar, CH/sub 4/, and P-10 gases, 
12:19353 (BA;US) 

Energy spectra of secondary electrons ejected by high velocity 
ions, 12:19351 (BA;US) 

Ion Spectroscopy 

Multi-quantum processes at high field strengths, 12:19309 

(R;US) 
Ton-Atom Collisions 

Absolute state-to-state total cross sections for the reactions 
Nt 2(X,v’ = O—2) +Ar(1So)}->Na(X,v)+Ar* (?P/sub 
3/2,1/2/), 12:19344 (J;US) 

Metastable States 

Reactions of metastable argon with photodissociation aligned 
carbon disulfide: A study of the steric dependence of two 
competing reaction channels, 12:18714 (J;US) 

ARGON 40 REACTIONS 
Compound-Nucleus Reactions 

Damping of nuclear rotational motion at modest temperatures, 

12:19554 (J;US) 
Coulomb Excitation 

Test of the triaxial rotor model and the interacting boson- 
fermion approximation model description of collective states 
in /sup 193/Ir, 12:19560 (J;US) 

ARGON IONS 
Ton-Ion Collisions 

Plasma screening effects on proton-impact excitation of 

positive ions, 12:19334 (J;US) 
X-Ray Spectra 

Spectroscopic studies of an argon plasma produced in a 

relativistic electron beam gas puff Z pinch, 12:19340 (J;US) 
ARIZONA 
Biomass Plantations 
Short-rotation woody crop selection for bioenergy in Arizona, 
New Mexico, and Texas, 12:17990 (RA;US) 

ARMY PERSONNEL 

See MILITARY PERSONNEL 
AROMATIC ACIDS 

See CARBOXYLIC ACIDS 
AROMATIC COMPOUNDS 

See AROMATICS 
AROMATICS 

See also BENZENE 

PHENOLS 


POLYCYCLIC AROMATIC HYDROCARBONS 
TETRALIN 


Liquefaction 
Improved coal conversion in CO/water systems: Final report 


for the period September 4, 1984 through September 1, 1986, 
12:17702 (R;US) 


Supercritical Fluid Chromatography 
Pressure and composition gradients in capillary supercritical 
fluid chromatography, 12:18685 (J;US) 
ARRAY PROCESSORS 
The ACP [Advanced Computer Program] multiprocessor 
system at Fermilab, 12:18902 (R;US) 
Parallel Processing 
Analysis of synchronous computing arrays, 12:19859 (R;US) 
ARSENIC 
Leaching 
Sorbent and leachate characteristics of fly ash, 12:17801 
(BA;US) 
ASBESTOS 
Air Pollution Abatement 
Air Force asbestos guidance for rating and assessing damage 
and exposure (GRADE). Final report, 12:19031 (R;US) 


ERA-12/9 / 80S 


ASCITES TUMOR CELLS 
Biological Radiation Effects 
Combined effect of irradiation and glucose on malignant cells: 
sensibilization, synergism or additivity, 12:19196 (R;SU;In 
Russian) 
Glycolysis 
Combined effect of irradiation and glucose on malignant cells: 
sensibilization, synergism or additivity, 12:19196 (R;SU;In 
Russian) 
Role of pH in lethal effect of glucose load malignant cells, 
12:19197 (R;SU;In Russian) 
ASCORBIC ACID 
Am 
Poly(4-vinylpyridine)-coated glassy carbon flow detectors, 
12:18686 (J;US) 
Liquid Column Chromatography 
Poly(4-vinylpyridine)-coated glassy carbon flow detectors, 
12:18686 (J;US) 
ASDEX TOKAMAK 
Drift Instability 
Anomalous transport and unstable modes in neutral-beam- 
heated L and H plasmas of ASDEX, 12:19719 (R;DE) 
Trapped-Particle Instability 
Anomalous transport and unstable modes in neutral-beam- 
heated L and H plasmas of ASDEX, 12:19719 (R;DE) 
ASHES 
See also FLY ASH 
Chemical Composition 
Preparation and analyses of low-rank coals for combustion 
applications: Final report, 12:17688 (R;US) 
Leaching 
Organic compounds from coal combustion, 12:17799 (BA;US) 
Removal 
Chemical cleaning of coal with hot alkaline solutions, 12:17723 
(BA;US) 
Coal desulfurization and demineralization by molten caustic 
mixtures, 12:17724 (BA;US) 
ASPARAGINE 
Labelling 
Preparation of sup(99m) Tc - sparagine - L-NH/sub 2/, 
12:18759 (RA;BR;In Portuguese) 
ASPARAGINE-BETA 
See ASPARAGINE 
ASPARAMIDE 
See ASPARAGINE 
ASSIGNMENTS 
See ALLOCATIONS 
ASTATINE 209 
Excited States 
Study on the properties of low-lying excited states of 
sup(208,209,210)Po and sup(209,211)At, 12:19558 (R;SU;In 
Russian) 
ASTATINE 211 
Excited States 
Study on the properties of low-lying excited states of 
sup(208,209,210)Po and sup(209,211)At, 12:19558 (R;SU;In 
Russian) 
Nuclear Magnetic Moments 
Study on the properties of low-lying excited states of 
sup(208,209,210)Po and sup(209,211)At, 12:19558 (R;SU;In 
Russian) 
ASTROPHYSICS 
Experiment Planning 
New and old accelerators: What can they do for astrophysics, 
12:19406 (BA;US) 
High Energy Physics 
New and old accelerators: What can they do for astrophysics, 
12:19406 (BA;US) 
Research Programs 
Nuclear Physics and Technology Division: Progress report for 
the year 1985, 12:19524 (R;FR;FR) 
ATLANTIC OCEAN 
See also SOUTH ATLANTIC BIGHT 
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Aquatic Organisms 
Cadmium concentration of mesopelagic decapods and 
euphausiids from the north-east Atlantic ocean: possible use 
as a dietary marker in food-web studies, 12:19110 (R;US) 
Food Chains 
Cadmium concentration of mesopelagic decapods and 
euphausiids from the north-east Atlantic ocean: possible use 
as a dietary marker in food-web studies, 12:19110 (R;US) 
ATMOSPHERIC CIRCULATION 
Computerized Simulation 
Atmospheric dispersion index for prescribed burning. Forest 
Service research paper, 12:19047 (R;US) 
Mathematical Models 
Application of adjoint sensitivity theory to an atmospheric 
general circulation model, 12:19029 (J;US) 
Monitoring 
Determination of deuterated methanes for use as atmospheric 
tracers, 12:18785 (R;US) 
ATMOSPHERIC EXPLOSIONS 
Electromagnetic Pulses 
A nominal set of high-altitude EMP environments, 12:19019 
(R;US) 
ATOM-ATOM COLLISIONS 
Energy-Level Transitions 
Observation of curve crossings in radiative collisions of xenon 
atoms, 12:19350 (J;US) 
ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION SPECTROSCOPY 
ATOMIC BEAMS 
Cooling 
Laser-cooled atomic beams, 12:19368 (BA;SG) 
Spectroscopy 
Atomic beam spectroscopies of solid surfaces, 12:19665 
(BA;SG) 
ATOMIC BOMBS 


See NUCLEAR WEAPONS 
ATOMIC ENERGY 


See NUCLEAR ENERGY 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC MODELS 
Density functional theory and f electron systems, 12:19630 
(R;US) 
Research Programs 
Basic studies of atomic dynamics: Final progress report for 
period January 1, 1967-December 31, 1986, 12:19312 (R;US) 
ATOMIC PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text books, etc. 
Historical Aspects 
In memory of Alfred Kastler, 12:19356 (BA;SG) 
Reviews 
GSI scientific report 1985, 12:19519 (R;DE) 
ATOMIC SHELLS 
See ELECTRONIC STRUCTURE 
ATOMIC SHELLS (N) 
See N SHELL 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOM-MOLECULE COLLISIONS 
Energy Transfer 
Diode laser probing of vibrational product state distributions in 
metal—molecule collisions: Hg(6 *P1)—CO2(mn/sup 1/ p), 
12:19322 (J;US) 
Excitation 
Evidence for a rotational rainbow in inelastic hot atom 
experiments?, 12:18787 (J;US) 
ATOMS 
See also HADRONIC ATOMS 
C Invariance 
Atomic theory of P and T violation, 12:19469 (BA;SG) 
Excited States 
High excitation of two electrons, 12:19372 (BA;SG) 
P Invariance 
Atomic Parity violation experiments, 12:19470 (BA;SG) 
Implications of elementary particle theory for experiments in 
atomic P and T violation, 12:19468 (BA;SG) 


Photoelectron Spectroscopy 

Electron spectrometry experiments with the use of synchrotron 

radiation, 12:19370 (BA;SG) 
T Invariance 

Atomic theory of P and T violation, 12:19469 (BA;SG) 

Implications of elementary particle theory for experiments in 
atomic P and T violation, 12:19468 (BA;SG) 

AURORA FACILITY 

Aurora: multi-Kilojoule KrF laser system for ICF studies, 

12:18847 (J;US) 
AURORAE 
Plasma Sheet 

Transverse acceleration of oxygen ions by electromagnetic ion 
cyclotron resonance with broad-band left-hand polarized 
waves, 12:19294 (R;US) 

Plasma Waves 

Analytic ion conics in the magnetosphere, 12:19298 (R;US) 

Parametric processes of lower-hybrid waves in 
multicomponent auroral plasmas, 12:19297 (R;US) 

Plasma simulation of ion acceleration by lower-hybrid waves 
in the suprauroral region, 12:19299 (R;US) 

Transverse acceleration of oxygen ions by electromagnetic ion 
cyclotron resonance with broad-band left-hand polarized 
waves, 12:19294 (R;US) 

AURORAL ZONES 
Plasma Simulation 

Ion acceleration by lower hybrid waves in the suprauroral 

region, 12:19301 (R;US) 
Plasma Waves 

Ion acceleration by lower hybrid waves in the suprauroral 

region, 12:19301 (R;US) 
AUSTENITIC STEELS 

Prior to February, 1978 STEELS and AUSTENITE were used to 

index this concept. 
Corrosion Resistance 

Erosion-corrosion of metals in coal gasification atmospheres, 

12:17714 (J;US) 
Erosion 

Erosion-corrosion of metals in coal gasification atmospheres, 

12:17714 (J;US) 
Grain Boundaries 

Erosion-corrosion of metals in coal gasification atmospheres, 

12:17714 (J;US) 
Physical Radiation Effects 

Effect of nickel content on the minimum critical void radius in 

ternary austenitic alloys (Fe-Cr-Ni), 12:18531 (R;US) 
Welded Joints 
Microsegregation in high-molybdenum austenitic stainless steel 
laser beam and gas tungsten arc welds, 12:18518 (R;US) 
AUSTRALITES 
See TEKTITES 
AUTOMOBILE EFFICIENCY STANDARDS 


See AUTOMOBILES 
STANDARDS 


AUTOMOBILES 
Exhaust Gases 
Gaseous pollutant emissions of a 1.8-litre Volkswagen Scirocco 
without and with three-way catalyst systems, 12:18496 
(R;US) 
Uses 
Regional and urban studies section, 12:18359 (RA;US) 
AUTOMOTIVE FUELS 
Fischer-Tropsch Synthesis 
Fischer-Tropsch slurry catalysts for selective transportation 
fuel production, 12:17972 (J;US) 
Yields 
Hydrocarbon fuels via catalytic hydroprocessing of biomass 
thermochemical tars, 12:17997 (RA;US) 
AVIATION FUELS 
Kerosene 
Antimisting kerosene: evaluation of low-temperature 
performance. Final report, March 1983-December 1984, 
12:17820 (R;US) 
AVR REACTOR 
Juelich, Federal Republic of Germany 





AVR REACTOR 
Spent Fuel Casks 


Spent Fuel Casks 
Experience and results on the storage of spent AVR fuel 
elements and their technical utilization for interim and final 
storage, 12:17861 (R;DE;In German) 
Spent Fuel Storage 
Experience and results on the storage of spent AVR fuel 
elements and their technical utilization for interim and final 
storage, 12:17861 (R;DE;In German) 
AWAY-FROM-REACTOR STORAGE 
Containers 
Experience and results on the storage of spent AVR fuel 
elements and their technical utilization for interim and final 
storage, 12:17861 (R;DE;In German) 
Spent Fuel Casks 
Experience and results on the storage of spent AVR fuel 
elements and their technical utilization for interim and final 
storage, 12:17861 (R;DE;In German) 
AXIONS 
Particle Production 
Thermal production of not so invisible axions in the early 
universe, 12:19265 (R;US) 
Photoproduction 
Thermal production of not so invisible axions in the early 
universe, 12:19265 (R;US) 
AXONS 
See NERVE CELLS 


B CODES 
Monte-Carlo-simulation of 47r-detector systems (BIGBANG), 
12:18954 (R;DE;In German) 
B MESONS 
Decay 
Leading-logarithmic and a/sub s/ corrections to the decay 
B—>psiX, 12:19460 (J;US) 
Partial-decay-rate asymmetries of charged bottom mesons and 
CP violation, 12:19453 (J;US) 
Particle Production 
Electroweak interference in a new model of b and tau 
interactions, 12:19452 (J;US) 
Semileptonic Decay 
Limits on B°B-bar® mixing and tau/sub B//sub =//tau/sub 
=/, 12:19401 (J;US) 
BACILLUS SUBTILIS 
Biological Radiation Effects 
Effects of x irradiation on Bacillus Subtilis spores in a dry and 
wet system, 12:19194 (R;FR) 
BAGHOUSES 
Design 


Design of baghouse and electrostatic precipitator for the coal- 
fired flow facility, 12:18405 (RA;US) 
BALANCE (ENERGY) 
See ENERGY BALANCE 
BALANCES (MAGNETIC) 
See MAGNETIC BALANCES 
BALL LIGHTNING 
Technology Assessment 
The use of tesla technology and ball lightning as an approach 
to controlled fusion, 12:19836 (BA;US) 
BALLISTIC MISSILE DEFENSE 
Reduction in coverage of KEW (kinetic energy weapons) 
boost-phase-intercept system due to decreased booster burn 
time and increased commitment delay. Final report, 
November 1985-July 1986, 12:19015 (R;US) 
Game Theory 
Defense and stability, 12:18498 (R;US) 

Robustness of preallocated preferential defense with assumed 
attack size and perfect attacking and defending weapons. 
Final report, 12:19889 (R;US) 

Political Aspects 

Possible Soviet response to the Strategic Defense Initiative: a 
functionally organized taxonomy. Interim report, 12:18497 
(R;US) 
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BANKS 
See COMMERCIAL BUILDINGS 
BARIUM OXIDES 
Critical Field 
Upper critical fields and high superconducting transition 
temperatures of La/sub 1.85/Sr/sub 0.15/CuO, and La/sub 
1.85/Ba/sub 0.15/CuO,, 12:18608 (J;US) 
Transition Temperature 
Upper critical fields and high superconducting transition 
temperatures of La/sub 1.85/Sr/sub 0.15/CuO, and La/sub 
1.85/Ba/sub 0.15/CuOu, 12:18608 (J;US) 
BARYON NUMBER 2 RESONANCES 
See DIBARYON RESONANCES 
BARYON RESONANCES 
See also DIBARYON RESONANCES 
Particle Decay 
Phenomenological multipole analysis of y+p->p+7/sup 0/ 
reaction in the energy region from threshold to 
Esub(y)= 1200 MehV, 12:19443 (R;SU;In Russian) 
BARYONS 


See also BARYON RESONANCES 
LAMBDA C PLUS 


Particle Production 
Baryogenesis and proton decay, 12:19413 (R;US) 
BASALT 
Sorptive Properties 
Technetium and neptunium reactions in basalt/groundwater 
systems, 12:17929 (J;US) 
BASIC INTERACTIONS 
See also WEAK INTERACTIONS 
Effects of local mass anomalies in Eoetvoes-like experiments, 
12:19411 (R;US) 
BATTELLE PACIFIC NORTHWCST LABORATORIES 
Research Programs 
Re-evaluation of the Hiroshima-Nagasaki radiation doses, 
12:19205 (RA;US) 
Technology Transfer 
Technology transfer at Pacific Northwest Laboratory: FY 
1986 annual report, 12:18373 (R;US) 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BATTERY SEPARATORS 
Fabrication 
Scale up of distance free electrode diaphragm units for 
advanced alkaline electrolysis and fuel cell technology. Final 
report, 12:18411 (R;DE) 
BEAM DYNAMICS 
Statistical Mechanics 
Introductory statistical mechanics for electron storage rings, 
12:18923 (R;US) 
BEAM EMITTANCE 
Differential Equations 
3-D generalized equations for emittance and field energy of 
high-current beams in periodic focusing, 12:18885 (R;DE) 
Three-Dimensional Calculations 
3-D generalized equations for emittance and field energy of 
high-current beams in periodic focusing, 12:18885 (R;DE) 
BEAM MONITORING 
Multiwire Proportional Chambers 
Development and investigation of a charged particle beam 
monitoring system on the base of analog multiwire chamber, 
12:18911 (R;SU;In Russian) 
BEAM MONITORS 
Design 
In-line beam current monitor, 12:19345 (P;US) 
Magnetoinduction Sensors 
Flux-gate magnetometer for determinaton of beam center of 
gravity position of 30-500 ns high-current beam duration, 
12:18906 (R;SU;In Russian) 
Operation 
In-line beam current monitor, 12:19345 (P;US) 
BEAM PERVEANCE 
See BEAM EMITTANCE 
BEAM STRIPPERS 
Neutral-beam propagation effects in the upper atmosphere. 
Technical report, 12:19295 (R;US) 
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BEAM TRANSPORT 
Monte Carlo Method 
Monte Carlo program for the cold neutron beam guide, 
12:18915 (R;JP) 
BEAM-FOIL SPECTROSCOPY 
See ION SPECTROSCOPY 
BEAM-GAS SPECTROSCOPY 
See ION SPECTROSCOPY 
BEAM-PLASMA SYSTEMS 
Plasma Instability 
Electron beam hollowing instability simulations, 12:19762 


Importance of the eastern Alaskan Beaufort Sea to feeding 
bowhead whales, 1985. Final report, June 1985-May 1986, 
12:19101 (R;US) 

Offshore Drilling 

Behavior, disturbance responses and distribution of bowhead 
whales Balaena mysticetus in the eastern Beaufort Sea, 1980- 
84: a summary, 12:19102 (R;US) 

Behavior, disturbance responses, and distribution of bowhead 
whales Balaena mysticetus in the eastern Beaufort Sea. 1980- 
84. Final report, 12:19103 (R;US) 

Prediction of drilling site-specific interaction of industrial 
acoustic stimuli and endangered whales: Beaufort Sea (1985). 

Final report, July 1985-March 1986, 12:17825 (R;US) 

Zooplankton 

Importance of the eastern Alaskan Beaufort Sea to feeding 
bowhead whales, 1985. Final report, June 1985-May 1986, 
12:19101 (R;US) 

BEETS 
Fermentation 
Lactic acid fermentation of vegetables - an energy conserving 
technique giving tasty products with good keeping qualities, 
12:18473 (R;SE;In Swedish) 
BELOYARSK-3 REACTOR 

Zarechnyy, Sverdlovsk, USSR 

Fuel Assemblies 
Analysis of fast reactor fuel assembly performance taking into 

account their mechanical interaction in the core and 
refuelling line capabilities, 12:18239 (RA;XA) 

Reactor Core Restraints 
Analysis of fast reactor fuel assembly performance taking into 

account their mechanical interaction in the core and 
refuelling line capabilities, 12:18239 (RA;XA) 
BENTONITE 


ermeability 
Ion diffusion in highly densified bentonite, 12:18711 (R;CH;In 
German) 


Prediction of thermodynamic properties of coal derivatives: 
Progress report for period September 1, 1984 to August 31, 
1987, 12:17734 (R;US) 
BENZENE 


on 
Vibrational electron energy loss spectroscopic study of 
benzene, toluene, and pyridine adsorbed on Pd(111) at 180 
K, 12:18725 (J;US) 
Adsorption Heat 
[Acid base properties of coals and other solids: Quarterly 
report No. 5, 12/1/86-2/28/87], 12:17736 (R;US) 
Chemical Reactions 
Vibrational electron energy loss spectroscopic study of 
benzene, toluene, and pyridine adsorbed on Pd(111) at 180 
K, 12:18725 (J;US) 
Energy-Loss Spectroscopy 
Vibrational electron energy loss spectroscopic study of 
benzene, toluene, and pyridine adsorbed on Pd(111) at 180 
K, 12:18725 (J;US) 
Photochemical Reactions 
Photochemistry in a heterogeneous system: chlorophyll- 
sensitized reduction of p-dinitrobenzene by hydrazobenzene, 
12:18745 (J;US) ; 


Polarizability 
[Acid base properties of coals and other solids: Quarterly 
report No. 5, 12/1/86-2/28/87], 12:17736 (R;US) 
Raman Spectroscopy 
Ultrasensitive coherent Raman technique with picosecond 
lasers, 12:18998 (J;US) 
Solvent Properties 
Effect of solvent upon competitive liquid-liquid extraction of 
alkali metal cations by 2-[(sym-Dibenzo-16-crown- 
5)oxy]decanoic acid, 12:18692 (J;US) 
Vibrational States 
Vibrational electron energy loss ic study of 
benzene, toluene, and pyridine adsorbed on Pd(111) at 180 
K, 12:18725 (J;US) 
BENZOIC ALDEHYDE 
See BENZALDEHYDE 
BENZOPYRENE 
Detoxification 
Mechanisms of benzo (alpha)pyrene-detoxication in mammalian 
cells, 12:19137 (BA;US) 
Metabolism 
Mechanisms of benzo (alpha)pyrene-detoxication in mammalian 
cells, 12:19137 (BA;US) 
BENZOTHIOPHENES 
See THIONAPHTHENES 
BER-2 REACTOR 
Hahn-Meitner Institute fuer Kernforschung GmbH, Berlin, 
Federal Republic of Germany 
Modifications 
HMI Department of Nuclear Chemistry and Reactor. 
Scientific report 1985, 12:18672 (R;DE;In German) 
BERLIN-2 RESEARCH REACTOR 
See BER-2 REACTOR 
BERYLLIUM 
Ton-Atom Collisions 
Multiple ionization in relativistic heavy-ion—atom collisions, 
12:19329 (J;US) 
Surface Coating 
Titanium-beryllium residual strain analysis: Role of deposition 
variables on texture and strength, 12:18555 (R;US) 
BERYLLIUM 9 TARGET 
Boron 11 Reactions 
Search for /sup 4/H, /sup 5/H and /sup 6/H nuclei in the 
/sup 11/B-induced reaction on /sup 9/Be, 12:19537 (R;SU) 
BERYLLIUM ALLOYS 
Electric Conductivity 
Effect of pressure and magnetic field on the electrical 
resistivity of UBe/sub 13/, 12:18581 (J;US) 
Electronic Specific Heat 
Low-temperature specific heat of UBeis, 12:18543 (R;US) 
Electronic Structure 
Calculated x-ray photoemission spectrum of UBe/sub 13/, 
i2:18574 (J;US) 
Phase Transformations 
Actinides and heavy fermions (Th/sub x/U/sub 1-x/Beis), 
12:19666 (R;US) 
Photoemission 
Calculated x-ray photoemission spectrum of UBe/sub 13/, 
12:18574 (J;US) 
Superconducting Films 
Thin superconducting film characterization by surface acoustic 
waves. Annual progress report, 30 September 1985-30 
September 1986, 12:18505 (R;US) 
Superconductivity 
Actinides and heavy fermions (Th/sub x/U/sub 1-x/Beis), 
12:19666 (R;US) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA BEAMS (ELECTRONS) 
See ELECTRON BEAMS 
BETA BEAMS (POSITRONS) 
See POSITRON BEAMS 
BETA DECAY 
For neutron and nuclear decay. 





BETA DECAY 
Angular Correlation 


Angular Correlation 
Beta-neutrino angular correlations, 12:19596 (RA;SU;In 
Russian) 
Half-Life 
Half-lives and photon emission probabilities of frequently 
applied radionuclides, 12:19525 (R;DE;In German) 
T Invariance 
Search for T-invariance breaking in the beta decay, 12:19595 
(RA;SU;In Russian) 
BETHE-SALPETER EQUATION 
Wave Functions 
On the simultaneous reduction problem in quantum field 
theory, 12:19482 (RA;SU;In Russian) 
BICARBONATES 
See ACID CARBONATES 
BILE DUCTS 
See BILIARY TRACT 
BILIARY TRACT 
Scintiscanning 
Gamma scintiscanning study of gall bladder motility in cronic 
chagasic. Preliminary results, 12:19181 (RA;BR;In 
Portuguese) 
BILLITONITES 
See TEKTITES 
BIOASSAY 
Proposed revision 1 to Regulatory Guide 8.22: Bioassay at 
uranium mills, 12:17944 (R;US) 
BIOCHEMICAL ACTIVITY 
See BIOCHEMISTRY 
BIOCHEMISTRY 
The estimation of spur yields by Monte Carlo methods, 
12:18747 (BA;US) 
BIOGAS 
See METHANE 
BIOLOGICAL MATERIALS 
Trace Amounts 
HMI Department of Nuclear Chemistry and Reactor. 
Scientific report 1985, 12:18672 (R;DE;In German) 
BIOLOGICAL REACTORS 
See BIOREACTORS 
BIOLOGICAL STRESS 
Biochemistry 
Biochemical reactions of stressed plants, 12:19221 (RA;DE) 
Biological Indicators 
Effect of stress factors on the formation and metabolism of the 
ethylene precursor 1-aminocyclopropane-1-carboxylic acid, 
12:19226 (RA;DE) 
Measuring Methods 
Gas exchange measurements: A method for recognition of 
latent plant injuries, 12:19213 (RA;DE;In German) 


International workshop on physiology and biochemistry of 
stressed plants. Proceedings, 12:19211 (R;DE) 
Physiology 
Photosynthesis, stress and stress factors, 12:19216 (RA;DE;In 
German) 
BIOLOGICAL TESTING 
See BIOASSAY 
BIOLOGICAL WARFARE 
Soviets intend to prevail in nuclear biochemical (NBC) 
warfare, 12:18731 (TG;US) 
BIOMASS 
Combustion 
Combustion of biomass in Austria, Canada, Finland, Norway, 
Sweden and USA, 12:18019 (R;NO) 
Demonstration Programs 
Energy from biomass in Norway, 12:18014 (R;NO;In 
Norwegian) 
Energy Source Development 
Biomass conversion, 12:18403 (BA;US) 
Energy from biomass in Norway, 12:18014 (R;NO;In 
Norwegian) 
Evaluation 
Woody biomass resource of Alabama. Forest Service research 
paper, 12:18016 (R;US) 


Wood fuel. An evaluation of government support of research 
and development, 12:18009 (R;SE;In Swedish) 
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Fracturing 

Study on saccharification of cellulosic wastes with bench scale 
test plant. 1. Characteristics of pulverizer and pulverizing of 
chaff, 12:17956 (R;JP;In Japanese) 

Government Policies 

Wood fuel. An evaluation of government support of research 

and development, 12:18009 (R;SE;In Swedish) 
Liquefaction 

Biomass conversion. Stage of the technology and its 
profitability, 12:18012 (R;FI;In Finnish) 

Diesel fuel from biomass residues, 12:17996 (RA;US) 

Extruder-feeder for reactor systems for biomass fuels 
processing, 12:17999 (RA;US) 

Physical Radiation Effects 

Study on saccharification of cellulosic wastes with bench scale 
test plant. 1. Characteristics of pulverizer and pulverizing of 
chaff, 12:17956 (R;JP;In Japanese) 

Pyrolysis 

Hydrocarbon fuels via catalytic hydroprocessing of biomass 

thermochemical tars, 12:17997 (RA;US) 
Research Programs 

Bioenergy activities of the New Mexico Solar Energy Institute, 
12:17992 (RA;US) 

Cost-shared bioenergy projects in the Southwest: the New 
Mexico experience, 12:17989 (RA;US) 

Energy plantation development in Hawaii, 12:17993 (RA;US) 

Short-rotation woody crop selection for bioenergy in Arizona, 
New Mexico, and Texas, 12:17990 (RA;US) 

Resource Potential 

Bioenergy in the southwest: potentials and unique aspects, 
12:17988 (RA;US) 

Bioenergy activities of the New Mexico Solar Energy Institute, 
12:17992 (RA;US) 

Buffalo gourd as an energy crop in New Mexico, 12:17994 
(RA;US) 

Energy plantation development in Hawaii, 12:17993 (RA;US) 

Potential for microalgae cultivation in the southwestern United 
States for the production of liquid fuels, 12:17991 (RA;US) 

Southwest biomass region: a status long overdue, 12:17995 
(RA;US) 

BIOMASS CONVERSION PLANTS 

Use only for plants converting biomass to fuel, do NOT use for 

plants preparing wastes and biomass for combustion. 
Economic Analysis 

Estimated projected energy revenues from guayule bagasse 

cogeneration plant, 12:18000 (RA;US) 
Methane 

Manure handling and energy production (Biogas collective 

plants), 12:18013 (R;DK;In Danish) 
BIOMEDICAL RADIOGRAPHY 

See also INDUSTRIAL RADIOGRAPHY. 

Radioisotopic angiocardiography by the synchronized first pass 
methodology to the evaluation of ventricular function, 
12:19170 (RA;BR;In Portuguese) 

Reviews 
Annual report of National Institute of Radiological Sciences, 
April 1984-March 1985, 12:19851 (R;JP) 
BIOMIMETIC PROCESSES 
Membrane mimetic chemistry, 12:18740 (R;US) 
BIOREACTORS 

Prior to March 1983 this concept was indexed to CHEMICAL 

REACTORS. 


Fluidized-bed gasification of manures and agricultural residues, 
12:17998 (RA;US) 
Modifications 
Extruder-feeder for reactor systems for biomass fuels 
processing, 12:17999 (RA;US) 
BIPYRIDINES 
Electron Transfer 
Photochemistry of colloidal cadmium sulfide at dihexadecyl 
phosphate vesicle interfaces: electron transfer to 
methylviologen and colloidal rhodium, 12:18744 (J;US) 
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Photochemical Reactions 
Photochemistry of colloidal cadmium sulfide at dihexadecyl 
phosphate vesicle interfaces: electron transfer to 
methylviologen and colloidal rhodium, 12:18744 (J;US) 


on 
Photochemistry of colloidal cadmium sulfide at dihexadecyl 
phosphate vesicle interfaces: electron transfer to 
methylviologen and colloidal rhodium, 12:18744 (J;US) 
BIRDS 
Habitat 
Habitat suitability index models: Black-shouldered kite, 
12:19076 (R;US) 
BISMUTH 
N Shell 
Relativistic calculation of atomic N-shell ionization by protons, 
12:19306 (R;US) 
Proton Reactions 
Relativistic calculation of atomic N-shell ionization by protons, 
12:19306 (R;US) 
BISMUTH IONS 
Energy-Level Transitions 
Laser-produced spectra and QED effects for Fe, Co, Cu, and 
Zn ions of Au, Pb, Bi, Th, and U, 12:19346 (J;US) 
BITTER SPAR 
See DOLOMITE 
BITUMENS 
Biodegradation 
Biodegradation testing of bitumen, 12:17869 (R;US) 
BITUMINOUS COAL 
Acidification 
Chemical cleaning of coal with hot alkaline solutions, 12:17723 
(BA;US) 
Biodegradation 
Microbial desulfurization of bituminous coals, 12:17728 
(BA;US) 


Experimentally determined overall burning rates of pulverized- 
coal chars in specified O/sub 2/ and CO/sub 2/ 
environments, 12:17797 (BA;US) 

Combustion Kinetics 

Experimentally determined overall burning rates of pulverized- 
coal chars in specified O/sub 2/ and CO/sub 2/ 
environments, 12:17797 (BA;US) 

Combustion Properties 

Experimentally determined overall burning rates of pulverized- 
coal chars in specified O/sub 2/ and CO/sub 2/ 
environments, 12:17797 (BA;US) 


Chemical cleaning of coal with hot alkaline solutions, 12:17723 
(BA;US) 

Coal desulfurization and demineralization by molten caustic 
mixtures, 12:17724 (BA;US) 

Demineralization 

Chemical cleaning of coal with hot alkaline solutions, 12:17723 
(BA;US) 

Coal desulfurization and demineralization by molten caustic 
mixtures, 12:17724 (BA;US) 

Microbial desulfurization of bituminous coals, 12:17728 
(BA;US) 


Chemical cleaning of coal with hot alkaline solutions, 12:17723 
(BA;US) 

Coal desulfurization and demineralization by molten caustic 
mixtures, 12:17724 (BA;US) 

Microbial desulfurization of bituminous coals, 12:17728 
(BA;US) 

Devolatilization 

Predicting devolatilization at typical coal combustion 
conditions with the Distributed-Energy Chain Model, 
12:17715 (J;US) 


Experimentally determined overall burning rates of pulverized- 
coal chars in specified O/sub 2/ and CO/sub 2/ 
environments, 12:17797 (BA;US) 


Chemical cleaning of coal with hot alkaline solutions, 12:17723 
(BA;US) 


Labelling 


Particle Size 
Experimentally determined overall burning rates of pulverized- 
coal chars in specified O/sub 2/ and CO/sub 2/ 
environments, 12:17797 (BA;US) 
Supercritical Gas Extraction 
Water-assisted and nondonor-vehicle-assisted coal liquefaction, 
12:17729 (J;US) 
Washing 
Coal desulfurization and demineralization by molten caustic 
mixtures, 12:17724 (BA;US) 
BLACK COAL 


See also ANTHRACITE 
BITUMINOUS COAL 


Coordinated Research Programs 
Innovation Hard Coal 1977-1982. Documentation of project 
results, 12:18387 (R;DE;In German) 
Imports 
Organisation of German Coal Importers. Annual report 1985 
(FRG), 12:17803 (R;DE;In German) 
Permeability 
Stimulation of coal permeability with the aim of in situ- 
recovery. Final report, 12:17696 (R;DE;In German) 
Porosity 
Stimulation of coal permeability with the aim of in situ- 
recovery. Final report, 12:17696 (R;DE;In German) 


Organisation of German Coal Importers. Annual report 1985 
(FRG), 12:17803 (R;DE;In German) 


Organisation of German Coal Importers. Annual report 1985 
(FRG), 12:17803 (R;DE;In German) 
Supply and Demand 
Organisation of German Coal Importers. Annual report 1985 
(FRG), 12:17803 (R;DE;In German) 
Testing 
Stimulation of coal permeability with the aim of in situ- 
recovery. Final report, 12:17696 (R;DE;In German) 
BLACK HOLES 
Cosmic Positrons 
A decade of variable positron annihilation radiation from the 
center of the Milky Way, 12:19291 (BA;US) 


Are baryonic galactic halos possible, 12:19284 (BA;US) 
Mass Distribution 
Are baryonic galactic halos possible, 12:19284 (BA;US) 
Nonluminous Matter 
Are baryonic galactic halos possible, 12:19284 (BA;US) 
Star Models 
A decade of variable positron annihilation radiation from the 
center of the Milky Way, 12:19291 (BA;US) 
BLADES (TURBINES) 
See TURBINE BLADES 
BLANKETS (BREEDING) 
See BREEDING BLANKETS 
BLAST EFFECTS 
C Codes 
Calculation of rock motion during bench blasting, 12:19011 
(R;US) 
BLASTING 
See EXPLOSIVE FRACTURING 
BLASTS 
See EXPLOSIONS 
BLOOD 


Evaluation of I-123 and In-111 labeled anti-platelet monoclonal 
antibody for the scintigraphic localization of in vivo 
thrombi, 12:19186 (J;US) 

BLOOD PLATELETS 
Uses 

Evaluation of 1-123 and In-111 labeled anti-platelet monoclonal 
antibody for the scintigraphic localization of in vivo 
thrombi, 12:19186 (J;US) 


Evaluation of I-123 and In-111 labeled anti-platelet monoclonal 
antibody for the scintigraphic localization of in vivo 
thrombi, 12:19186 (J;US) 





Investigations into the use of radiolabeled monoclonal 
antibodies for selective cell labeling in whole blood: 
Progress report, January 1986-December 1986, 12:19165 
(R;US) 

BLOWERS 
Gas Bearings 

Measurement and analysis on bearing characteristics of gas 

bearing circulator(B/sub 1/), 12:18218 (R;JP) 
Monitoring 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17763 (R;XU) 

Performance Testing 

ASME performance test codes and plant performance 
monitoring, 12:18086 (RA;US) 

Power plant performance testing: an overview of the 
Performance Test Codes, 12:18084 (RA;US) 

BN-350 REACTOR 
Mangyshalk, Shevchenko, USSR 
Fuel Assemblies 

Analysis of fast reactor fuel assembly performance taking into 
account their mechanical interaction in the core and 
refuelling line capabilities, 12:18239 (RA;XA) 

Reactor Core Restraints 

Analysis of fast reactor fuel assembly performance taking into 
account their mechanical interaction in the core and 
refuelling line capabilities, 12:18239 (RA;XA) 

BN-600 REACTOR 

See BELOYARSK-3 REACTOR 
BODY WAVES P (SEISMIC) 

See SEISMIC P WAVES 
BOILER FUEL 

See BOILER FUELS 
BOILER FUELS 

Combustion 

Application of remote-sensing optical instrumentation for 
diagnostics and safety of naval steam boilers. Final report, 
12:17839 (R;US) 

BOILERS 
See also FLUIDIZED BED BOILERS 
Burners 

Application of remote-sensing optical instrumentation for 
diagnostics and safety of naval steam boilers. Final report, 
12:17839 (R;US) 

Design 
Stack opacity model, 12:18102 (RA;US) 
Fluidized-Bed Combustion 

Study of operation of fluidized-bed boiler of block-house order, 

12:18447 (R;FI;In Finnish) 
Heat Transfer 

Application of upper-furnace sorbent injection for SO2 control 
in coal-fired cyclone-equipped boilers, 12:18177 (RA;US) 

Thermal environment in a tangentially pulverized coal-fired 
utility boiler: comparison of field tests with heat transfer 
modeling, 12:18175 (RA;US) 

P 

RP1681/2153: recent progress in the boiler program, 12:18078 

(RA;US) 
Performance Testing 

ASME performanc= test codes and plant performance 
monitoring, 12:18086 (RA;US) 

Performance test codes: underused assets?, 12:18083 (RA;US) 

Power plant performance testing: an overview of the 
Performance Test Codes, 12:18084 (RA;US) 

Thermodynamics 

Thermal environment in a tangentially pulverized coal-fired 
utility boiler: comparison of field tests with heat transfer 
modeling, 12:18175 (RA;US) 

BOILING WATER COOLED AND MODERATED REACTO 
See BWR TYPE REACTORS 
BOOSTERS (PARTICLE) 
See PARTICLE BOOSTERS 
BO 
Tissue Distribution 

Distribution of sulfhydryl boranes in mice and rats, 12:19161 

(RA;US) 
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BORON 


Neutron-induced particle track mapping of elemental 
distributions, 12:18696 (BA;US) 
Chemical Reaction Kinetics 
Gas-phase oxidation of atomic boron and boron monoxide, 
12:18732 (J;US) 
Fission Tracks 
Neutron-induced particle track mapping of elemental 
distributions, 12:18696 (BA;US) 


Neutron-induced particle track mapping of elemental 
distributions, 12:18696 (BA;US) 
Neutron Reactions 
Neutron-induced particle track mapping of elemental 
distributions, 12:18696 (BA;US) 
Oxidation 
Gas-phase oxidation of atomic boron and boron monoxide, 
12:18732 (J;US) 
BORON 10 
Therapeutic Uses 
Introductory remarks, 12:19146 (RA;US) 
Tissue Distribution 
Studies at MIT on biodistribution of B-10 compounds and 
production of epithermal neutrons, 12:19151 (RA;US) 
BORON 10 TARGET 
Electron Reactions 
Pion inelastic scattering, pion photoproduction and inelastic 
electron scattering on light nuclei, 12:19580 (R;SU) 
Photonuclear Reactions 
Pion inelastic scattering, pion photoproduction and inelastic 
electron scattering on light nuclei, 12:19580 (R;SU) 
Pion Reactions 
Pion inelastic scattering, pion photoproduction and inelastic 
electron scattering on light nuclei, 12:19580 (R;SU) 
BORON 11 TARGET 
Proton Reactions 
Investigations on the diagnostic of intense pulsed proton beams 
with the /sup 11/B(p,a)2a-reaction, 12:18956 (R;DE;In 
German) 
BORON COMPLEXES 
Nuclear Magnetic Resonance 
/sup 11/B, /sup 13/C-NMR study of the complex formation of 
phenylboronate with catechol and L-dopa, 12:19185 (RA;JP) 
BORON COMPOUNDS 
See also BORANES 
BORON HYDRIDES 
BORON OXIDES 
A Spectra 
Relationship between shape resonances and bond lengths, 
12:19323 (J;US) 
Biological Localization 
Future boronated molecules for neutron capture therapy, 
12:19160 (RA;US) 
Bond Lengths 
Relationship between shape resonances and bond lengths, 
12:19323 (J;US) 
Chemical Bonds 
Icosahedral boron-rich solids, 12:18660 (J;US) 
Crystal Structure 
Icosahedral boron-rich solids, 12:18660 (J;US) 
Electrical Properties 
Icosahedral boron-rich solids, 12:18660 (J;US) 
Photoionization 
Relationship between shape resonances and bond lengths, 
12:19323 (J;US) 
BORON HYDRIDES 
Therapeutic Uses 
Medical aspects of boron-slow neutron capture therapy, 
12:19147 (RA;US) 
Tissue Distribution 
Neutron capture therapy at Brookhaven National Laboratory, 
12:19156 (RA;US) 
BORON OXIDES 
Chemical Reaction Kinetics 
Gas-phase oxidation of atomic boron and boron monoxide, 
12:18732 (J;US) 
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Oxidation 
Gas-phase oxidation of atomic boron and boron monoxide, 
12:18732 (J;US) 
BOROSILICATE GLASS 
Hydration 
Hydrogen speciation in hydrated layers on nuclear waste glass, 
12:18637 (R;US) 
Leaching 
Waste package materials testing for a salt repository: 1983 
status summary report, 12:17867 (R;US) 
Radioactive Wastes 
HMI Department of Nuclear Chemistry and Reactor. 
Scientific report 1985, 12:18672 (R;DE;In German) 
BOROSILICATES 
See BOROSILICATE GLASS 
BOSONS 


See also GOLDSTONE BOSONS 
INTERMEDIATE BOSONS 


Composite Models 
Framework for composite vector bosons. II. The unstable- 
particle case, 12:19459 (J;US) 


Framework for composite vector bosons. II. The unstable- 

particle case, 12:19459 (J;US) 
String Models 
Covariant equations of motion for the string field and the 
consistency of the conformal algebra, 12:19449 (J;US) 

BOTTOM MESONS 

See B MESONS 
BOUNDARIES (GRAIN) 

See GRAIN BOUNDARIES 
BRACKISH WATER ECOSYSTEMS 

See AQUATIC ECOSYSTEMS 
BRAIN 

See also CEREBELLUM 

Radioisotope Scanning 

Measurement in vivo of dopamine receptor density I: Effect of 
endogenous dopamine on spiroperidol binding, 12:19187 
(J;US) 

Receptors 

Measurement in vivo of dopamine receptor density I: Effect of 
endogenous dopamine on spiroperidol binding, 12:19187 
GJ;US) 

BRASIMONE PEC REACTOR 
See PEC BRASIMONE REACTOR 
BRASSICA 
Radioactivity 

Strontium-90 and cesium-137 in vegetables (producing districts) 
(from May 1984 to December 1984). Environmental and 
dietary materials, 12:19092 (RA;JP) 

Strontium-90 and cesium-137 in vegetables (consuming 
districts) (from September 1984 to December 1984). 
Environmental and dietary materials, 12:19093 (RA;JP) 

BRAZIL 
Peat 

Thermal and near infrared remote sensing in the study of peat 
deposits on the Paraiba do Sul River flood plain (SP). M.S. 
Thesis, 12:17755 (R;BR;In several languages) 

BREEDING BLANKETS 
Ceramics 
Tritium recovery from ceramic breeder blanket. Issues relevant 
to tritium chemical form, 12:19788 (R;JP;In Japanese) 
Comparative Evaluations 
Fusion blankets-A comparative study, 12:19830 (J;US) 
Feasibility Studies 
Fusion biankets-A comparative study, 12:19830 (J;US) 
Materials Testing 
Fusion blankets-A comparative study, 12:19830 (J;US) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRILLOUIN EFFECT 
Uses 

High-average-power solid-state glass laser: Design notes, 

12:18832 (R;US) 
BRILLOUIN SCATTERING 
See BRILLOUIN EFFECT 


BRINES 
Diffusion 
Nuclear waste repository simulation experiments (brine 
migration), Asse Mine of the Federal of Germany: Quarterly 
brine migration data report, July-September 1984, 12:17868 
(R;US) 
Radiolysis 
Waste package materials testing for a salt repository: 1983 
status summary report, 12:17867 (R;US) 
BROMINATED ALIPHATIC HYDROCARBONS 
Electronic Structure 
Electronic state-selective photodissociation of CH2BrlI at 248, 
210, and 193 nm, 12:19324 (J;US) 


Electronic state-selective photodissociation of CH2BrI at 248, 
210, and 193 nm, 12:19324 (J;US) 
Ultraviolet Spectra 
’ Electronic state-selective photodissociation of CH2BrI at 248, 
210, and 193 nm, 12:19324 (J;US) 
BROMINE 76 
Diagnostic Uses 
Measurement in vivo of dopamine receptor density II: Effect 
of d-amphetamine on spiroperidol binding, 12:19189 (J;US) 
BROMINE 77 
Radiochemistry 
Bengal rose labelling with /sup 77/Br, 12:18756 (RA;BR;In 
Portuguese) 
BROMINE 87 
Beta-Minus Decay 
Evaluation of beta intensity data in nuclear decay schemes: 
Comments on some pitfalls, 12:19542 (R;US) 
BROMINE COMPOUNDS 
Dissociation 
Very high resolution photofragmentation-translational 
spectroscopy, 12:18742 (R;US) 
BROOKHAVEN AGS 
Particle Boosters 
Booster parameter list, 12:18899 (R;US) 
Scanning Light Microscopy 
X-ray holographic microscopy experiments at the Brookhaven 
Synchrotron Light Source, 12:18925 (BA;US) 
Storage Rings 
X-ray holographic microscopy experiments at the Brookhaven 
Synchrotron Light Source, 12:18925 (BA;US) 
Radiation Sources 
X-ray holographic microscopy experiments at the Brookhaven 
Synchrotron Light Source, 12:18925 (BA;US) 
BROWN COAL 
See also LIGNITE 


Rates of drying of four South Island lignites, 12:17690 (R;NZ) 
Permeability 
Stimulation of coal permeability with the aim of in situ- 
recovery. Final report, 12:17696 (R;DE;In German) 
Porosity 
Stimulation of coal permeability with the aim of in situ- 
recovery. Final report, 12:17696 (R;DE;In German) 
Testing 
Stimulation of coal permeability with the aim of in situ- 
recovery. Final report, 12:17696 (R;DE;In German) 
BRUNO LEUSCHNER-2 REACTOR 
See GREIFSWALD-2 REACTOR 
BRUNO LEUSCHNER-4 REACTOR 
See GREIFSWALD-4 REACTOR 
BUBBLE CHAMBERS 
Digitizers 
Image digitizer system for bubble chamber laser, 12:18930 
(R;US) 
BUCKLING (STRUCTURAL) 
See DEFORMATION 
BUDGETS 
Data Analysis 
Knowledge-based systems and large public organizations: An 
application to Navy budget analysis. 12:19853 (R;US) 





BUFFALO GOURD 
Cultivation 


BUFFALO GOURD 
Cultivation 
Buffalo gourd as an energy crop in New Mexico, 12:17994 


CONCRETES 
Aging 
Degradation of building materials over a lifespan of 30-100 
years, 12:18322 (R;FR) 
BUILDINGS 


See also COMMERCIAL BUILDINGS 
CONTAINMENT BUILDINGS 
GREENHOUSES 
HOSPITALS 
RESIDENTIAL BUILDINGS 


Cooling Systems 

Forced-air thermal distribution systems in small buildings: R 
and D planning studies in zoning and system losses, 12:18415 
(R;US) 

Decontamination 

TMI-2 auxiliary building elevator shaft and pit 

decontamination, 12:18345 (J;US) 
Design 

Developing an energy design tool: Phase 1 report, 12:18446 

(R;US) 
District Heating 

Study on technical and economical marketing possibilities of 

peat pellets, 12:17802 (R;FI;In Finnish) 
Electric Appliances 

ACEEE [American Council for an Energy-Efficient Economy] 
1986 summer study on energy efficiency in buildings: 
Volume 1, Proceedings from the panel on appliances and 
equipment, 12:18431 (R;US) 

Energy Conservation 

ACEEE [American Council for an Energy-Efficient Economy] 
1986 summer study wa energy efficiency in buildings: 
Volume 7, Proceedings from the panel on social and health 
factors, 12:18424 (R;US) 

ACEEE [American Council for an Energy-Efficient Economy] 
1986 summer study on energy efficiency in buildings: 
Volume 10, Proceedings from the panel on program 
evaluation, 12:18425 (R;US) 

Developing an energy design tool: Phase 1 report, 12:18446 
(R;US) 

Efficiency and renewables research section, 12:18378 (RA;US) 

Energy consumption in Kerava solar village 1983-1985. The 
final report, 12:18034 (R;FI;In Finnish) 

Energy Consumption 

ACEEE [American Council for an Energy-Efficient Economy] 
1986 summer study on energy efficiency in buildings: 
Volume 9, Proceedings from the panel on performance 
measurement and analysis, 12:18427 (R;US) 

Faergy Efficiency 

ACEEE [American Council for an Energy-Efficiency 
Economy] 1986 summer study on energy efficiency in 
buildings: Index Volume, subject and author index, 12:18432 
(R;US) 

ACEEE [American Council for an Energy-Efficient Economy] 
1986 summer study on energy efficiency in buildings: 
Volume 5, Proceedings from the panel on marketing, 
12:18429 (R;US) 

ACEEE [American Council for an Energy-Efficient Economy] 
1986 summer study on energy efficiency in buildings: 
Volume 3, Proceedings from the panel on large building 
technologies, 12:18426 (R;US) 

ACEEE [American Council for an Energy-Efficient Economy] 
1986 summer study on energy efficiency in buildings: 
Volume 4, Proceedings from the panel on incentives, 
12:18430 (R;US) 

ACEEE [American Council for an Energy-Efficient Economy] 
1986 summer study on energy efficiency in buildings: 
Volume 9, Proceedings from the panel on performance 
measurement and analysis, 12:18427 (R;US) 

ACEEE [American Council for an Energy-Efficient Economy] 
1986 summer study on Energy Efficiency in buildings: 
Volume 6, Proceedings from the panel on mandatory 
measures, 12:18428 (R;US) 
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ACEEE [American Council for an Energy-Efficient Economy] 
1986 summer study on energy efficiency in buildings: 
Volume 1, Proceedings from the panel on appliances and 
equipment, 12:18431 (R;US) 

Exhaust Systems 

Spatiotemporal control of exhaust air ventilation, 12:18450 

(R;FI,In Finnish) 
Furnaces 

Study on technical and economical marketing possibilities of 

peat pellets, 12:17802 (R;FI;In Finnish) 
Heating 

Study on technical and economical marketing possibilities of 

peat pellets, 12:17802 (R;FI;In Finnish) 
Heating Systems 

Forced-air thermal distribution systems in small buildings: R 
and D planning studies in zoning and system losses, 12:18415 
(R;US) 

Meetings 

ACEEE [American Council for an Energy-Efficient Economy] 
1986 summer study on energy efficiency in buildings: 
Volume 5, Proceedings from the panel on marketing, 
12:18429 (R;US) 

ACEEE [American Council for an Energy-Efficient Economy] 
1986 summer study on energy efficiency in buildings: 
Volume 4, Proceedings from the panel on incentives, 
12:18430 (R;US) 

ACEEE [American Council for an Energy-Efficient Economy] 
1986 summer study on energy efficiency in buildings: 
Volume 9, Proceedings from the panel on performance 
measurement and analysis, 12:18427 (R;US) 

ACEEE [American Council for an Energy-Efficient Economy] 
1986 summer study on Energy Efficiency in buildings: 
Volume 6, Proceedings from the panel on mandatory 
measures, 12:18428 (R;US) 

ACEEE [American Council for an Energy-Efficient Economy] 
1986 summer study on energy efficiency in buildings: 
Volume 1, Proceedings from the panel on appliances and 
equipment, 12:18431 (R;US) 

Solar Equipment 

Materials aspects of solar energy use in buildings, 12:18036 

(BA;US) 
Solar Heating 
Energy consumption in Kerava solar village 1983-1985. The 
final report, 12:18034 (R;FI;In Finnish) 
Space HVAC Systems 
Efficiency and renewables research section, 12:18378 (RA;US) 
Temperature Distribution 

Forced-air thermal distribution systems in small buildings: R 
and D planning studies in zoning and system losses, 12:18415 
(R;US) 

Thermal Insulation 
Efficiency and renewables research section, 12:18378 (RA;US) 
Ventilation 

Spatiotemporal control of exhaust air ventilation, 12:18450 

(R;FI;In Finnish) 


BUILDINGS (CONTAINMENT) 


See CONTAINMENT BUILDINGS 


BULGARIA 


Coal Mining 
Recent progress in research and development concerning the 
mechanization and automation of coal-mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17759 (R;XU) 
Underground Mining 
Recent progress in research and development concerning the 
mechanization and automation of coal-mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17759 (R;XU) 


BUNDLES (FUEL ELEMENTS) 


See FUEL ELEMENT CLUSTERS 


BUNKER OILS 


See RESIDUAL FUELS 


BURNERS 


See also OIL BURNERS 
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Flames 
Application of remote-sensing optical instrumentation for 
diagnostics and safety of naval steam boilers. Final report, 
12:17839 (R;US) 
BURSA OF FABRICIUS 
See BIRDS 
BURST CAN DETECTION 
See FAILED ELEMENT DETECTION 
BURST REACTORS 
See PULSED REACTORS 
BURST SLUG DETECTION 
See FAILED ELEMENT DETECTION 
BWR TYPE REACTORS 


See also DODEWAARD REACTOR 
PEACH BOTTOM-2 REACTOR 


Proceedings of the workshop on a containment performance 
design objective, 12:18188 (R;US) 
Fuel Pellets 
Iodine release from UO/sub 2/ under steady-state and transient 
conditions. Final report, 12:18327 (R;DE;In German) 
Loss of Coolant 
BWR 200% recirculation pump suction line break LOCA tests, 
RUNs 942 and 943 at ROSA-III without HPCS. Effects of 
initial fluid conditions on LOCA, 12:18329 (R;JP) 
Meltdown 
Results from simulated upper-plenum aerosol transport tests, 
12:18316 (R;US) 
The jet impingement phase of molten core-concrete 
interactions, 12:18319 (R;US) 
Thermal-hydraulic and characteristic models for packed debris 
beds, 12:18338 (R;US) 
Nuclear Fuels 
Fuel performance annual report for 1985, 12:18189 (R;US) 
On-Line Control Systems 
On-line BWR core dynamics monitoring using noise analysis 
technique, 12:18290 (RA;XA) 
Pressure Vessels 
Fatigue-crack propagation behavior of steels in vacuum, and 
implications for ASME Section 11 crack growth analyses, 
12:18528 (R;US) 
Radioactive Aerosols 
Iron oxide aerosol experiments in steam-air atmospheres: NSPP 
[Nuclear Safety Pilot Plant] tests 501-505 and 511: Data 
record report, 12:18297 (R;US) 
Radioactive Wastes 
Treatment of radioactive waste from nuclear power stations, 
12:17904 (RA;DE;In German) 
Reactor Accidents 
QUASAR: A methodology for quantification of uncertainties 
in severe accident source terms, 12:18315 (R;US) 
Roles of engineered safety features in severe accident, 12:18186 
(R;JP) 
Reactor Cores 
Physics problems on analysis of high conversion light water 
reactor. 2. Analysis of PROTEUS experiment by SRAC, 
12:18187 (R;JP;In Japanese) 
Reactor Instrumentation 
IAEA-NPPCI specialists’ meeting on new instrumentation of 
water cooled reactors, Dresden, German Democratic 
Republic, 23-25 April 1985. Proceedings, 12:18190 (R;XA) 
Reactor Materials 
The fatigue-crack propagation behavior of ASTM A533-B 
steel tested in vacuo at LWR operating temperatures, 
12:18185 (R;US) 
Reactor Safety 
Proceedings of the US Nuclear Regulatory Commission 
fourteenth water reactor safety information meeting: Volume 
5, Nuclear plant analyzer and code development, 
International Code Assessment Program, Industry safety 
research, 12:18336 (R;US) 
Troceedings of the US Nuclear Regulatory Commission 
fourteenth water reactor safety information meeting: Volume 
4, ECCS [Emergency Core Cooling Systems] rule revision, 
Integral systems testing, Separate effects/experiments and 
analyses, 2D/3D research, 12:18335 (R;US) 


S Codes 
User’s manual for SCOPERS-2. A static core performance 
simulator for light water reactors (Version 2), 12:19878 
(R;JP) 


C CODES 
Geochemical modelling. Column 2: a computer program for 
simulation of migration, 12:17891 (R;FR) 
Validation 
Development and application of the CRAMP code for fast 
reactor core assessment, 12:18242 (RA;XA) 
C-2260 RESONANCES 
See LAMBDA C PLUS 
CABBAGE 
See BRASSICA 
CABLES (ELECTRIC) 
See ELECTRIC CABLES 
CADARACHE RAPSODIE REACTOR 
See RAPSODIE REACTOR 
CADMIUM 
Biological Effects 
In vivo competition between a metallothionein regulatory 
element and the SV40 enhancer, 12:19139 (J;US) 
Ecological Concentration 
Cadmium concentration of mesopelagic decapods and 
euphausiids from the north-east Atlantic ocean: possible use 
as a dietary marker in food-web studies, 12:19110 (R;US) 


Sorbent and leachate characteristics of fly ash, 12:17801 
(BA;US) 
Toxicity 
Sigmoid growth analyses of wood ducks: the effects of sex, 
dietary protein and cadmium on parameters of the Richards 
model, 12:19231 (J;US) 
CADMIUM 109 
Biological Effects 
Mechanisms and functional morphology associated with metal 
transport in Mercenaria mercenaria (bivalvia: mollusca): 
Progress report No. 7 for the contract period 1 September 
1985 to 31 December 1986, 12:19210 (R;US) ; 
CADMIUM SULFIDE SOLAR CELLS 
Electrical Properties 
Relative carrier densities and trap effects on the properties of 
CdS/CdTe, 12:18021 (J;US) 
CADMIUM SULFIDES 
Absorption Spectroscopy 
Photoelectrochemistry in particulate systems. 6. Electron- 
transfer reactions of small CdS colloids in acetonitrile, 
12:18737 (J;US) 
Carrier Density 
Relative carrier densities and trap effects on the properties of 
CdS/CdTe, 12:18021 (J;US) 
Colloids 
Photoelectrochemistry in particulate systems. 6. Electron- 
transfer reactions of small CdS colloids in acetonitrile, 
12:18737 (J;US) 
Electron Transfer 
Photochemistry of colloidal cadmium sulfide at dihexadecyl 
phosphate vesicle interfaces: electron transfer to 
methylviologen and colloidal rhodium, 12:18744 (J;US) 
Photoelectrochemistry in particulate systems. 6. Electron- 
transfer reactions of small CdS colloids in acetonitrile, 
12:18737 (J;US) 
Emission Spectroscopy 
Photoelectrochemistry in particulate systems. 6. Electron- 
transfer reactions of small CdS colloids in acetonitrile, 
12:18737 (J;US) 
Photochemical Reactions 
Photochemistry of colloidal cadmium sulfide at dihexadecyl 
phosphate vesicle interfaces: electron transfer to 
methylviologen and colloidal rhodium, 12:18744 (J;US) 





CADMIUM SULFIDES 
Photolysis 


Photolysis 
Photoelectrochemistry in particulate systems. 6. Electron- 
transfer reactions of small CdS colloids in acetonitrile, 
12:18737 (J;US) 
Traps 
Relative carrier densities and trap effects on the properties of 
CdS/CdTe, 12:18021 (J;US) 
CADMIUM TELLURIDE SOLAR CELLS 
Electrical Properties 
Relative carrier densities and trap effects on the properties of 
CdS/CdTe, 12:18021 (J;US) 
CADMIUM TELLURIDES 
Carrier Density 
Relative carrier densities and trap effects on the properties of 
CdS/CdTe, 12:18021 (J;US) 
Crystal Doping 
Determination of dopant and deep imperfection profiles in p- 
type CdTe by improved constant capacitance-voltage 
transient measurements, 12:18645 (J;US) 
Electric Contacts 
Influence of ac contact impedance on high-frequency, low- 
temperature, or fast-transient junction measurements in 
semiconductors, 12:18646 (J;US) 
Electric Impedance 
Influence of ac contact impedance on high-frequency, low- 
temperature, or fast-transient junction measurements in 
semiconductors, 12:18646 (J;US) 
Electrical Testing 
Determination of dopant and deep imperfection profiles in p- 
type CdTe by improved constant capacitance-voltage 
transient measurements, 12:18645 (J;US) 
Impurities 
Determination of dopant and deep imperfection profiles in p- 
type CdTe by improved constant capacitance-voltage 
transient measurements, 12:18645 (J;US) 
Traps 
Relative carrier densities and trap effects on the properties of 
CdS/CdTe, 12:18021 (J;US) 
CALCIUM 
Purification 
Large-scale calcium metal sample preparation for *4Ca isotope 
pre-enrichment and AMS [accelerator mass spectrometer] 
(Accelerator mass spectrometer), 12:18511 (R;US) 
Solvent Extraction 
. The role of aggregate formation in solvent extraction of 
calcium, 12:18673 (R;US) 
CALCIUM 40 
Vibrational States 
Volume and surface monopole vibrations of nucleon density in 
atomic nuclei, 12:19591 (R;SU;In Russian) 
CALCIUM 40 REACTIONS 
Deep Inelastic Heavy Ion Reactions 
Dissipative diabatic dynamics of nucleus-nucleus collisions, 
12:19571 (R;DE) 
CALCIUM 40 TARGET 
Calcium 40 Reactions 
Dissipative diabatic dynamics of nucleus-nucleus collisions, 
12:19571 (R;DE) 
CALCIUM 41 
Mass Spectroscopy 
Large-scale calcium metal sample preparation for **Ca isotope 
pre-enrichment and AMS [accelerator mass spectrometer] 
(Accelerator mass spectrometer), 12:18511 (R;US) 
CALCIUM CHLORIDES 
Recycling 
Direct oxide reduction (DOR) solvent salt recycle in 
pyrochemical plutonium recovery operations, 12:17894 


See also CALCIUM HYDROXIDES 
Activation Energy 
Fundamental studies of sorbent reactivity in isothermal 
reactors, 12:18173 (RA;US) 
Chemical Reaction Kinetics 
Kinetics of reaction between hydrated lime and sulfur dioxide, 
12:18114 (RA;US) 
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Injection 
Influence of sorbent injection aerodynamics on SO: control, 
12:18179 (RA;US) 
Sorptive Properties 
Alternative SO2 sorbents, 12:18171 (RA;US) 
Application of upper-furnace sorbent injection for SO. control 
in coal-fired cyclone-equipped boilers, 12:18177 (RA;US) 
Comparison of combustion facilities and calcium-based sorbents 
in terms of their sulfur capture performance, 12:18174 
(RA;US) 
Effects of injection temperature and quench rate on sorbent 
utilization, 12:18176 (RA;US) 
Enhanced sulfur capture by promoted calcium-based sorbents, 
12:18169 (RA;US) 
Influence of sorbent injection aerodynamics on SO: control, 
12:18179 (RA;US) 
CALCIUM FLUORIDES 
Optical Properties 
Window heating by a pulsed laser: focal lengths and rise times, 
12:18839 (J;US) 


Properties 
Window heating by a pulsed laser: focal lengths and rise times, 
12:18839 (J;US) 
CALCIUM HYDROXIDES 
Activation Energy 
EPA study of hydroxide reactivity in a differential reactor, 
12:18172 (RA;US) 
Physical parameters governing ihe reactivity of Ca(OH) with 
SO2, 12:18165 (RA;US) 
Evaluation 
Enhanced utilization of furnace injected calcium-based 
sorbents, 12:18166 (RA;US) 
Physical Properties 
Enhanced utilization of furnace injected calcium-based 
sorbents, 12:18166 (RA;US) 
Reactivity of atmospheric and pressure hydrated sorbents for 
SO, control, 12:18167 (RA;US) 
Production 
Sorbent development and production studies, 12:18168 
(RA;US) 
Sorptive Properties 
Effectiveness of additives for enhancing SO2 removal with 
calcium based sorbents, 12:18170 (RA;US) 
CALCULATIONS (COMPUTER) 
See COMPUTER CALCULATIONS 
CALIFORNIA 
Energy Supplies 
California's energy supply and demand in 1984, 12:18382 
(J;US) 
Wind 
Climatology of extreme winds in southern California, 12:19027 
(R;US) 
CALORIMETERS (PARTICLE) 
See SHOWER COUNTERS 
CAM 
See COMPUTER-AIDED MANUFACTURING 
CANADA 
Climates 
Analysis of twentieth century climate fluctuations in northern 
North America, 12:19030 (J;US) 
Standards 
Comparative analysis of quality assurance systems which 
effectively control, review and verify the quality of 
components manufactured for liquid metal cooled fast 
. breeder reactors within the EEC, 12:18227 (R;FR) 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
Failed Element Detection 
On-line real time gamma analysis of primary coolant, 12:18293 
(RA;XA) 
CANINES 
See DOGS 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
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CANONICAL QUANTUM FIELD THEORY 
See LAGRANGIAN FIELD THEORY 
CAPRIC ACID 
See DECANOIC ACID 
CARBAMATES 
Solubility 
Determination of cobalt, copper, mercury, and nickel as Bis(2- 
hydroxyethyl)dithiocarbamate complexes by high- 
performance liquid chromatography, 12:18683 (J;US) 
CARBENES 
Chemical Reactions 
Studies on the reaction of coal with ethoxycarbonylcarbene, 
12:17737 (R;US) 
CARBINOL 
See METHANOL 
CARBON 
See also ACTIVATED CARBON 
CARBON BLACK 
DIAMONDS 


GRAPHITE 
PYROLYTIC CARBON 


Corrosion Resistance 
Development of an injection moulding technology for the 
production of lightweight high-temperature wear resistant 
parts of glassy carbon for machine and motor construction. 
Final report, 12:18620 (R;DE;In German) 
Crystal Structure 
High-resolution electron microscopy study of x-ray multilayer 
structures, 12:18572 (J;US) 
Deposition 
High-resolution electron microscopy study of x-ray multilayer 
structures, 12:18572 (J;US) 
Electron Microscopy 
High-resolution electron microscopy study of x-ray multilayer 
structures, 12:18572 (J;US) 
Fracture Mechanics 
Development of an injection moulding technology for the 
production of lightweight high-temperature wear resistant 
parts of glassy carbon for machine and motor construction. 
Final report, 12:18620 (R;DE;In German) 
Ton-Atom Collisions 
Multiple ionization in relativistic heavy-ion—atom collisions, 
12:19329 (J;US) 
Molding 
Development of an injection moulding technology for the 
production of lightweight high-temperature wear resistant 
parts of glassy carbon for machine and motor construction. 
Final report, 12:18620 (R;DE;In German) 
Performance 
Poly(4-vinylpyridine)-coated glassy carbon flow detectors, 
12:18686 (J;US) 
Pion Minus Reactions 
Inclusive distributions of 7/sup -/ - mesons produced in 7/sup 
-/C interactions at P/sub 0/ = 40 GeV/c and in pC and 
pTa interactions /sub 0/ = 9.9 G, 12:19394 (R;SU;In 
Russian) 
Porosity 
Pore growth kinetics in heat-treated glass-like carbons, 
12:18664 (J;US) 
Production 
Development of an injection moulding technology for the 
production of lightweight high-temperature wear resistant 
parts of glassy carbon for machine and motor construction. 
Final report, 12:18620 (R;DE;In German) 
Proton Reactions 
Inclusive distributions of 7/sup -/ - mesons produced in 7/sup 
-/C interactions at P/sub 0/ = 40 GeV/c and in pC and 
pTa interactions /sub 0/ = 9.9 G, 12:19394 (R;SU;In 
Russian) 
Surface Coating 
Poly(4-vinylpyridine)-coated glassy carbon flow detectors, 
12:18686 (J;US) 
CARBON 12 
Abundance 
Carbon isotopes as tracers of biogenic and fossil-fuel-derived 
carbon transport in the atmosphere, 12:19062 (BA;US) 


Environmental Transport 

Carbon isotopes as tracers of biogenic and fossil-fuel-derived 

carbon transport in the atmosphere, 12:19062 (BA;US) 
CARBON 12 REACTIONS 
Compound-Nucleus Reactions 

Angular momentum effects in preequilibrium cluster emission, 

12:19540 (J;US) 
Elastic Scattering 

Microscopic analysis of heavy ion elastic scattering at 

intermediate energies, 12:19534 (R;FR) 
CARBON 12 TARGET 
Carbon 12 Reactions 

Microscopic analysis of heavy ion elastic scattering at 
intermediate energies, 12:19534 (R;FR) 

Peculiarities of A hyperon and 7 meson production in nucleus- 
nucleus collisions at high energies, 12:19536 (R;SU) 

Electron Reactions 

Pion inelastic scattering, pion photoproduction and inelastic 

electron scattering on light nuclei, 12:19580 (R;SU) 
Oxygen 16 Reactions 

Calibration of the HHIRF tandem accelerator energy- 

analyzing magnet, 12:18960 (J;NL) 
Photonuclear Reactions 

Pion inelastic scattering, pion photoproduction and inelastic 

electron scattering on light nuclei, 12:19580 (R;SU) 
Pion Reactions 

Pion inelastic scattering, pion photoproduction and inelastic 

electron scattering on light nuclei, 12:19580 (R;SU) 
CARBON 13 
Abundance 

Carbon isotopes as tracers of biogenic and fossil-fuel-derived 

carbon transport in the atmosphere, 12:19062 (BA;US) 
Environmental Transport 

Carbon isotopes as tracers of biogenic and fossil-fuel-derived 

carbon transport in the atmosphere, 12:19062 (BA;US) 
Isotope Effects 

Isotopic thermal diffusion of carbon disulfide in the liquid 

phase, 12:18730 (J;US) 
Magnetic Dipole Moments 

Electromagnetic and weak constraints on the ground state 

wave functions of °C and *°N, 12:19603 (J;NL) 
Nuclear Structure 

Electromagnetic and weak constraints on the ground state 

wave functions of *C and '°N, 12:19603 (J;NL) 
CARBON 13 TARGET 
Photonuclear Reactions 

Electromagnetic and weak constraints on the ground state 

wave functions of °C and '*N, 12:19603 (J;NL) 
CARBON 14 
Abundance 

Carbon isotopes as tracers of biogenic and fossil-fuel-derived 

carbon transport in the atmosphere, 12:19062 (BA;US) 
Environmental Transport 

Carbon isotopes as tracers of biogenic and fossil-fuel-derived 

carbon transport in the atmosphere, 12:19062 (BA;US) 
Radiochemistry 

Preparation of saccharides with high molar activity non- 
specifically labelled with carbon-14 with the use of 
photoautotrophic microorganisms, 12:18764 (RA;XM;In 
Russian) 

Solvolysis of some aliphatic and heterocyclic isothiourea as a 
method of labelled compounds synthesis, 12:18782 
(RA;XM;In Russian) 

Use of enzymatic and chemical methods for preparation of 
carbon-14 labelled nucleosides, deoxynucleosides and their 
phosphates in serial production, 12:18766 (RA;XM;In 
Russian) 

CARBON 14 COMPOUNDS 
Chemical Preparation 

Use of enzymatic and chemical methods for preparation of 
carbon-14 labelled nucleosides, deoxynucleosides and their 
phosphates in serial production, 12:18766 (RA;XM;In 
Russian) 

Gas Chromatography 

Gas chromatography analysis of organic compounds labelled 

with /sup 14/C and T, 12:18675 (RA;XM;In Russian) 





CARBON 14 COMPOUNDS 
Liquid Column Chromatography 


Liquid Column Chromatography 
Application of high pressure liquid chromatography for 
production and analysis of organic compounds labelled with 
/sup 14/C and /sup 3/H, 12:18783 (RA;XM;In Russian) 


Spectrophotometric determination of sugars labelled with /sup 
14/C, 12:18779 (RA;XM;In Russian) 
Thin-Layer Chromatography 
Thin-layer ligand-exchange chromatography of cyclic 
nucleoside phosphates labelled with tritium, carbon-14 and 
phosphorus-33, 12:18676 (RA;XM;In Russian) 
CARBON BLACK 
Graphitization 
[Acid base properties of coals and other solids: Quarterly 
report No. 5, 12/1/86-2/28/87] (Carbopack), 12:17736 
(R;US) 
Sorptive Properties 
[Acid base properties of coals and other solids: Quarterly 
report No. 5, 12/1/86-2/28/87] (Carbopack), 12:17736 
(R;US) 
CARBON COMPOUNDS 


See also CARBON FLUORIDES 
CARBON OXYSULFIDE 
CARBON SULFIDES 


Absorption Spectra 
Relationship between shape resonances and bond lengths, 
12:19323 (J;US) 
Bond Lengths 
Relationship between shape resonances and bond lengths, 
12:19323 (J;US) 
Photoionization 
Relationship between shape resonances and bond lengths, 
12:19323 (J;US) 
CARBON DIOXIDE 
Adsorption 
Active sites in char gasification: Quarterly technical progress 
report, 1 October 1986-31 December 1986, 12:17701 (R;US) 
Air Pollution Control 
Integrated programs, 12:18361 (RA;US) 
tmospheric 


Global impacts of CO/sub 2/ changes in the atmosphere, 
12:18367 (BA;US) 
Atom-Molecule Collisions 
Diode laser probing of vibrational product state distributions in 
metal—molecule collisions: Hg(6 *P:)—CO2(mn/sup I/ p), 
12:19322 (J;US) 
Evidence for a rotational rainbow in inelastic hot atom 
experiments?, 12:18787 (J;US) 
Chemical Reactions 
Determination of bicarbonate by ion-exclusion chromatography 
with ion-exchange enhancement of conductivity detection, 
12:18684 (J;US) 
Ecological Concentration 
Brief technology assessment of the carbon dioxide effect, 
12:19064 (J;US) 
Modeling the seasonal variations of surface water CO: in the 
high-latitude North Atlantic Ocean, 12:19106 (R;US) 
Environmental Effects 
Brief technology assessment of the carbon dioxide effect, 
12:19064 (J;US) 
Intermolecular Forces 
Raman study of intermolecular interactions in supercritical 
solutions of naphthalene in COs, 12:19347 (J;US) 
Ton Exchange Chroma 
Determination of bicarbonate by ion-exclusion chromatography 
with ion-exchange enhancement of conductivity detection, 
12:18684 (J;US) 
Phase Studies 
Prediction of thermodynamic properties of coal derivatives: 
Progress report for period September 1, 1984 to August 31, 
1987, 12:17734 (R;US) 
Raman Spectra 
Raman study of intermolecular interactions in supercritical 
solutions of naphthalene in COs, 12:19347 (J;US) 
Recovery 
Modeling heat transfer in an experimental coal-fired furnace 
when CO:/O2 mixtures replace air, 12:17741 (R;US) 
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Recycling 
Modeling heat transfer in an experimental coal-fired furnace 
when CO2/O:2 mixtures replace air, 12:17741 (R;US) 
Reduction 
Electrochemical reduction of aqueous carbon dioxide to 
methanol at molybdenum electrodes with low overpotentials, 
12:18738 (J;CH) 
Seasonal Variations 
Modeling the seasonal variations of surface water CO: in the 
high-latitude North Atlantic Ocean, 12:19106 (R;US) 
Solvent Properties 
Novel experimental studies for coal liquefaction: Quarterly 
progress report, October 1, 1986 to December 31, 1986, 
12:17703 (R;US) 
Supercritical State 

Novel experimental studies for coal liquefaction: Quarterly 
progress report, October 1, 1986 to December 31, 1986, 
12:17703 (R;US) 

Vapor Pressure 

Prediction of thermodynamic properties of coal derivatives: 
Progress report for period September 1, 1984 to August 31, 
1987, 12:17734 (R;US) 

CARBON FLUORIDES 
Breakdown 

Common parametrizations of electron transport, collision cross 
section, and dielectric strength data for binary gas mixtures, 
12:19381 (J;US) 

Charged-Particle Transport 

Common parametrizations of electron transport, collision cross 
section, and dielectric strength data for binary gas mixtures, 
12:19381 (J;US) 

Electron-Molecule Collisions 

Common parametrizations of electron transport, collision cross 
section, and dielectric strength data for binary gas mixtures, 
12:19381 (J;US) 

CARBON MONOXIDE 
Chemical Reactions 

Carbon monoxide reaction with liquid uranium-niobium alloys, 

12:18713 (R;US) 
Desorption 

Desorption and reaction kinetics studied on model supported 
catalysts: Progress report, 12:18524 (R;US) 

Desorption by electronically stimulated adsorbate rotation, 
12:18653 (J;US) 

Electron Collisions 

Desorption by electronically stimulated adsorbate rotation, 
12:18653 (J;US) 

ion 

Testing of new catalyst development methods for increasing 
the life of hydrocarbon synthesis catalysts. Final report, 
12:17961 (R;DE;In German) 

Methanation 

Fischer-Tropsch slurry catalysts for selective transportation 
fuel production, 12:17972 (J;US) 

Secondary reactions of low-molecular weight olefins during 
Fischer-Tropsch synthesis, 12:17968 (J;US) 

Testing of new catalyst development methods for increasing 
the life of hydrocarbon synthesis catalysts. Final report, 
12:17961 (R;DE;In German) 

Monitoring 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17763 (R;XU) 

CARBON OXIDE SULFIDE 
See CARBON OXYSULFIDE 
CARBON OXYSULFIDE 
Energy Transfer 

Phase space bottlenecks: A comparison of quantum and 
classical intramolecular dynamics for collinear OCS, 
12:19321 (J;US) 

CARBON STEELS 
See also STEEL-ASTM-A533-B 
Stress Corrosion 

Stress-corrosion cracking of low-strength carbon steels in 
candidate high-level waste repository environments, 12:18548 
(R;US) 
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Reactions of metastable argon with photodissociation aligned 
carbon disulfide: A study of the steric dependence of two 
competing reaction channels, 12:18714 (J;US) 

Chemical Reactions 

Reactions of metastabie argon with photodissociation aligned 
carbon disulfide: A study of the steric dependence of two 
competing reaction channels, 12:18714 (J;US) 

Diffusion 


Isotopic thermal diffusion of carbon disulfide in the liquid 

phase, 12:18730 (J;US) 
CARBON TETRAFLUORIDE 
Electron-Molecule Collisions 
Electron attachment and ionization processes in CF,, C2Fe, 
CeFs, and n-CyFio, 12:19338 (J;US) 
CARBONYL SULFIDE 
See CARBON OXYSULFIDE 
CARBONYLS 
Only for compounds of metals with carbonyl radicals. 
Catalytic Effects 

Fischer-Tropsch slurry catalysts for selective transportation 
fuel production, 12:17972 (J;US) 

ZSM-5 supported Fe and Ru from Fe/sub 3/(CO)/sub 12/ and 
Ru/sub 3/(CO)/sub 12/: Structure-activity correlations for 
synthesis gas conversion, 12:17971 (J;US) 

CARBOXYLIC ACIDS 
See also AMINO ACIDS 
MONOCARBO. 


XYLIC ACIDS 
Chemical Analysis 
Water chemical ionization mass etry of aldehydes, 
ketones esters, and carboxylic acids, 12:18694 (J;US) 
Metabolism 
Effect of stress factors on the formation and metabolism of the 
ethylene precursor 1-aminocyclopropane-1-carboxylic acid, 
12:19226 (RA;DE) 
CARCINOGENESIS 
Meetings 
Antimutagenesis and anticarcinogenesis mechanisms, 12:19129 
(B;US) 
Research Programs 
Biology Division progress report for period of October 1, 
1985-September 30, 1986, 12:19204 (R;US) 
CARCINOGENS 
Classification 
Synthetic-fuel plants: potential tumor risks to public heatlh, 
12:19232 (J;US) 
Environmental Exposure Pathway 
Synthetic-fuel plants: potential tumor risks to public heatlh, 
12:19232 (J;US) 
Genetic Effects 
DNA repair and replication in xeroderma pigmentosum and 
related disorders, 12:19141 (BA;US) 
Metabolic Activation 
Carcinogens and anticarcinogens, 12:19143 (BA;US) 
CARDIOGRAPHY 
See also RADIOCARDIOGRAPHY 
Radioisotopic angiocardiography by the synchronized first pass 
methodology to the evaluation of ventricular function, 
12:19170 (RA;BR;In Portuguese) 
CARROTS 
Fermentation 
Lactic acid fermentation of vegetables - an energy conserving 
technique giving tasty products with good keeping qualities, 
12:18473 (R;SE;In Swedish) 
CARS SPECTROSCOPY 
See RAMAN SPECTROSCOPY 
CASCADE (EXTRACTION) 
See EXTRACTION COLUMNS 
CASCADE SHOWERS 
Computerized Simulation 
Mathematical simulation of nuclear-physical process induced 
by high-energy particles, 12:19611 (R;SU;In Russian) 
CASCADES (NUCLEAR) 
See NUCLEAR CASCADES 
CASINGS 
See COVERINGS 


CASINGS (WELL) 
See WELL CASINGS 
CASKS 
See also SPENT FUEL CASKS 
Cost 
Cask materials cost comparison, 12:17865 (R;US) 
Design 
Cask materials cost comparison, 12:17865 (R;US) 
Unloading 

Remote systems and automation in radioactive waste package 

handling, 12:17860 (R;US) 
CAST IRON 
Fracture 

Ductile iron data base: correlations between microstructure 
and fracture toughness: Background document for draft 
ASTM ductile iron specification, 12:18560 (R;US) 

Information Systems 

Ductile iron data base: correlations between microstructure 
and fracture toughness: Background document for draft 
ASTM ductile iron specification, 12:18560 (R;US) 

CATALYSTS 
Chemical Preparation 

Catalytic methods for improved coal liquefaction and 
hydrotreating: Quarterly report No. 5 for the period 
September 23, 1986 through December 22, 1986, 12:17704 
(R;US) 

Cooperative research in coal liquefaction infratechnology and 
generic technology development: Quarterly report, October 
1, 1986-January 1, 1987, 12:17705 (R;US) 

Testing of new catalyst development methods for increasing 
the life of hydrocarbon synthesis catalysts. Final report, 
12:17961 (R;DE;In German) 

Comparative Evaluations 

Catalytic methods for improved coal liquefaction and 
hydrotreating: Quarterly report No. 5 for the period 
September 23, 1986 through December 22, 1986, 12:17704 
(R;US) 

Catalytic hydrocracking of tar vapours in hydropyrolysis, 
12:17708 (R;US) 

Performance Testing 

Fischer-Tropsch slurry catalysts for selective transportation 

fuel production, 12:17972 (J;US) 
Photochemical Reactions 

HMI Radiation Chemistry Department. Scientific report 1985, 

12:18741 (R;DE;In German) 
Promoters 

Catalytic methods for improved coal liquefaction and 
hydrotreating: Quarterly report No. 5 for the period 
September 23, 1986 through December 22, 1986, 12:17704 
(R;US) 

CATALYTIC CONVERTERS 
Performance Testing 

Gaseous pollutant emissions of a 1.8-litre Volkswagen Scirocco 
without and with three-way catalyst systems, 12:18496 
(R;US) 

CATALYTIC REFORMING 


Effect of nature of supported metallic catalysts on formation of 
carbon deposits, 12:17819 (R;FR;In French) 
CATAPHORESIS 
See ELECTROPHORESIS 
CATHODOLUMINESCENCE 
Cathode-ray-excited emission 
Kinetics 
Phenomenological model of the red luminescence kinetics in 
ZnTe:O, 12:18655 (J;US) 
CAULIFLOWER 
See BRASSICA 
CDFR REACTOR 
Fuel Assemblies 
CDFR coaxial thermocouple response measurements at high 
Reynolds numbers, 12:18278 (RA;XA) 
STATEN predictions in a CDFR subassembly and the use of 
simulated outlet temperatures to test decision-making 
techniques, 12:18279 (RA;XA) 





CDFR REACTOR 
Reactor Core Restraints 


Reactor Core Restraints 
CDFR design and performance implications of extended burn- 
up, 12:18250 (RA;XA) 
Review of the UK core mechanics experimental programme, 
12:18245 (RA;XA) 
Specifications 
CDFR design and performance implications of extended burn- 
up, 12:18250 (RA;XA) 
CEA GRENOBLE 
Research Programs 
Progress report 1984-1985 (No. 21), 12:19846 (R;FR;In French) 
CEA SACLAY 
Research Programs 
Progress report of the Nuclear Physics Department, 12:19518 
(R;FR;In French) 
CELL GROWTH (ANIMAL) 
See ANIMAL CELLS 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLULOSE 
Acid Hydrolysis 
Utilization of cellulose as a fermentation substrate: problems 
and potential, 12:18008 (R;US) 
Enzymatic Hydrolysis 
Utilization of cellulose as a fermentation substrate: problems 
and potential, 12:18008 (R;US) 
Fermentation 
Utilization of cellulose as a fermentation substrate: problems 
and potential, 12:18008 (R;US) 
CEMENT INDUSTRY 
Particulates 
Asphaltic-concrete industry particulate emissions: source 
category report. Final report, March 1982-October 1985, 
12:18468 (R;US) 


Mechanical Properties 
Cement fixation studies at Oak Ridge Gaseous Diffusion Plant, 
12:19097 (R;US) 
CENTRAL RECEIVERS 
Paints 
10 MWe Solar Thermal Central Receiver Pilot Plant repaint of 
a single receiver panel: Test report, 12:18028 (R;US) 
Temperature Distribution 
Numerical and experimental investigation of the unsteady 
temperature distribution of solar central receivers, 12:18024 
(R;DE;In German) 
CENTRIFUGE ENRICHMENT PLANTS 
Pipes 
International Atomic Energy Agency UFe cascade header pipe 
test loop: Safety assessment, 12:17949 (R;US) 
CERAMIC MELTERS 
Steam explosions in slurry fed ceramic melters, 12:17901 
(R;US) 
Energy Balance 
Prediction of waste glass melt rates, 12:17888 (R;US) 
Research Programs 


LFCM [liquid-fed ceramic melter] vitrification technology: 
Quarterly progress report, April-June 1986, 12:17898 (R;US) 
Testing 
Hanford Waste Vitrification Plant: Nonradioactive liquid-fed 
ceramic melter testing for fiscal year 1986, 12:17915 (R;US) 
CERAMICS 
Crystal Defects 
Surface property modification of ceramics by ion beams, 
12:18614 (J;US) 
Density 
Constrained network model for predicting densification 
behavior of composite powders, 12:18611 (J;US) 
Fracture Properties 
Surface property modification of ceramics by ion beams, 
12:18614 (J;US) 
Ion Implantation 
Surface property modification of ceramics by ion beams, 
12:18614 (J;US) 
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Microhardness 

Surface property modification of ceramics by ion beams, 

12:18614 (J;US) 
Network Analysis 

Constrained network model for predicting densification 

behavior of composite powders, 12:18611 (J;US) 
Sintering 

Constrained network model for predicting densification 

behavior of composite powders, 12:18611 (J;US) 
Surface Treatments 

Surface p modification of ceramics by ion beams, 

12:18614 (J;US) 
Wear Resistance 

Surface property modification of ceramics by ion beams, 

12:18614 (J;US) 
CEREBELLUM 
Positron Computed Tomography 

A comparison of [/sup 18/F]spiroperidol, [/sup 
18/F]benperidol and [/sup 18/F] haloperidol kinetics in 
baboon brain, 12:19188 (J;US) 

Measurement in vivo of dopamine receptor density II: Effect 
of d-amphetamine on spiroperidol binding, 12:19189 (J;US) 

Receptors 

Measurement in vivo of dopamine receptor density Il: Effect 

of d-amphetamine on spiroperidol binding, 12:19189 (J;US) 
CERIUM ALLOYS 
Magnetic Properties 

Evolution with pressure of a heavy mass ground state in 

chemically expanded CeRusSie, 12:18542 (R;US) 
CERIUM OXIDES 
Structural Chemical Analysis 

High temperature studies of stoichiometric cerium dioxide, 

12:18599 (R;US) 
CESIUM 
Adsorption 

Progress in evaluation of radionuclide geochemical information 
developed by DOE high-level nuclear waste repository site 
projects: Semi-annual report for October 1985-March 1986, 
12:19254 (R;US) 

Diffusion 
Ion diffusion in highly densified bentonite, 12:18711 (R;CH;In 
German) 
Hydrolysis 
Hydrolysis and formation constants at 25°C, 12:18708 (R;US) 
Optical Properties 

Nonlinear infrared generation in alkali metal vapors: steady 
state susceptibilities and dynamic behavior. Effective 
relaxation rates and preliminary Raman gain predictions for 
the Cs system. Technical progress report, 1 July-31 
December 1986, 12:18829 (R;US) 

Relaxation Time 

Nonlinear infrared generation in alkali metal vapors: steady 
state susceptibilities and dynamic behavior. Effective 
relaxation rates and preliminary Raman gain predictions for 
the Cs system. Technical progress report, 1 July-31 
December 1986, 12:18829 (R;US) 

Solvent Extraction 

Effect of solvent upon competitive liquid-liquid extraction of 
alkali metal cations by 2-[(sym-Dibenzo-16-crown- 
5)oxy]decanoic acid, 12:18692 (J;US) 

CESIUM 137 
Radiation Doses 

Whole-body retention of /sup 137/Cs emitted in the 

environment, 12:19200 (RA;JP;In Japanese) 
Radioecological Concentration 

Strontium-90 and cesium-137 in soil (from June 1984 to 
December 1984). Environmental and dietary materials, 
12:19084 (RA;JP) 

Strontium-90 and cesium-137 in service water (from June 1984 
to December 1984). Environmental and dietary materials, 
12:19116 (RA;JP) 

Strontium-90 and cesium-137 in freshwater (from July 1984 to 
December 1984). Environmental and dietary materials, 
12:19117 (RA;JP) 
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Strontium-90 and cesium-137 in sea water (from July 1984 to 
September 1984). Environmental and dietary materials, 
12:19118 (RA;JP) 

Strontium-90 and cesium-137 in sea sediments (from May 1984 
to September 1984). Environmental and dietary materials, 
12:19119 (RA;JP) 

Strontium-90 and cesium-137 in rain and dry fallout (for 
domestic program) (from June 1984 to December 1984). 
Environmental and dietary materials, 12:19068 (RA;JP) 

Strontium-90 and cesium-137 in rain and dry fallout (for WHO 
program) (from July 1984 to January 1985). Environmental 
and dietary materials, 12:19069 (RA;JP) 

Strontium-90 and cesium-137 in airborne dust (from April 1984 
to September 1984). Environmental and dietary materials, 
12:19070 (RA;JP) 

Strontium-90 and cesium-137 in sea fish (from June 1984 to 
December 1984). Environmental and dietary materials, 
12:19120 (RA;JP) 

Strontium-90 and cesium-137 in freshwater fish (from July 1984 
to December 1984). Environmental and dietary materials, 
12:19121 (RA;JP) 

Strontium-90 and cesium-137 in shellfish (from May 1984 to 
November 1984). Environmental and dietary materials, 
12:19122 (RA;JP) ' 

Strontium-90 and cesium-137 in seaweeds (from May 1984 to 
June 1984). Environmental and dietary materials, 12:19123 
(RA;JP) 

Strontium-90 and cesium-137 in total diet (from June 1984 to 
December 1984). Environmental and dietary materials, 
12:19085 (RA;JP) 

Strontium-90 and cesium-137 in rice (producing districts) (from 
October 1984 to December 1984). Environmental and 
dietary materials, 12:19086 (RA;JP) 

Strontium-90 and cesium-137 in rice (consuming districts) 
(from September 1984 to December 1984). Environmental 
and dietary materials, 12:19087 (RA;JP) 

Strontium-90 and cesium-137 in milk (producing districts for 
WHO program) (from April 1984 to December 1984). 
Environmental and dietary materials, 12:19088 (RA;JP) 

Strontium-90 and cesium-137 in milk (producing districts for 
domestic program) (from June 1984 to October 1984). 
Environmental and dietary materials, 12:19089 (RA;JP) 

Strontium-90 and cesium-137 in milk (consuming districts) 
(from July 1984 to September 1984). Environmental and 
dietary materials, 12:19090 (RA;JP) 

Strontium-90 and cesium-137 in milk (powdered milk). 
Environmental and dietary materials, 12:19091 (RA;JP) 

Strontium-90 and cesium-137 in vegetables (producing districts) 
(from May 1984 to December 1984). Environmental and 
dietary materials, 12:19092 (RA;JP) 

Strontium-90 and cesium-137 in vegetables (consuming 
districts) (from September 1984 to December 1984). 
Environmental and dietary materials, 12:19093 (RA;JP) 

CESIUM COMPOUNDS 


See also CESIUM FLUORIDES 
CESIUM IODIDES 
CESIUM SULFATES 


Crystal-Phase Transformations 

Neutron diffraction study of superionic phase transition of 
cesium hydro and deuteroselenates, 12:19646 (R;SU;In 
Russian) 

Neutron scattering studies of vibrational spectra and structural 
transformations in superionic conductors CsHSO/sub 4/ and 
CsHSeO/sub 4/, 12:19642 (R;SU) 

Lattice Vibrations 

Neutron scattering studies of vibrational spectra and structural 
transformations in superionic conductors CsHSO/sub 4/ and 
CsHSeO/sub 4/, 12:19642 (R;SU) 

CESIUM FLUORIDES 
Neutron Diffraction 

Bion-mode contribution in the dynamical structure factors of 
the neutron scattering on CsNiFsub(3), 12:19609 (RA;SU;In 
Russian) 

CESIUM IODIDES 
Photon Collisions 

Investigation of a cesium iodide photodissociation laser as a 

source at 455.5 nm. Final technical report, 12:18823 (R;US) 


CESIUM SULFATES 
Order-Disorder Transformations 

Superionic phase transition in hydrogen bonded crystals, 

12:19647 (R;SU;In Russian) 
CETACEANS 

Behavior, disturbance responses and distribution of bowhead 
whales Balaena mysticetus in the eastern Beaufort Sea, 1980- 
84: a summary, 12:19102 (R;US) 

Behavior, disturbance responses, and distribution of bowhead 
whales Balaena mysticetus in the eastern Beaufort Sea. 1980- 
84. Final report, 12:19103 (R;US) 

Prediction of drilling site-specific interaction of industrial 
acoustic stimuli and endangered whales: Beaufort Sea (1985). 
Final report, July 1985-March 1986, 12:17825 (R;US) 

Feeding 

Importance of the eastern Alaskan Beaufort Sea to feeding 
bowhead whales, 1985. Final report, June 1985-May 1986, 
12:19101 (R;US) 

CHALKS 
See LIMESTONE 
CHARGED PARTICLES 
In addition to the specific charged particles listed below, see also 
the list under ELEMENTARY PARTICLES. 
See also DEUTERONS 
IONS 
Bohr Theory 

N. Bohr criterion concerning applicability of classical 
mechanics to the description of charged particle Coulomb 
scattering, 12:19682 (R;SU;In Russian) 

Coulomb Scattering 

N. Bohr criterion concerning applicability of classical 
mechanics to the description of charged particle Coulomb 
scattering, 12:19682 (R;SU;In Russian) 

Particle Production 

Characteristics of charged particle multiplicity in anti nn and 
nn interactions and anti nn annihilation processes at 6.1 
GeV/c, 12:19393 (R;SU;In Russian) 

Multiplicities and angular distributions of charged particles in 
the interactions of the sup(22)Ne nuclei with the 
photoemulsion at 4.1 GeV/c momentum, 12:19643 (R;SU;In 
Russian) 

CHARGED-PARTICLE ACTIVATION 
See CHARGED PARTICLES 
CHARGED-PARTICLE TRANSPORT 

Measurement of the fragmentation of high-energy heavy ion 

beams used in biology and medicine, 12:19619 (BA;US) 
P Codes 
A program to calculate the propagation of high-energy heavy 
ion particles through bulk matter, 12:19618 (BA;US) 
CHARM PARTICLES 
See also D MESONS 
F MESONS 
LAMBDA C PLUS 
P 

High-energy photoproduction of charmed states, 12:19409 

(BA;US) 
CHARMONIUM 
Photoproduction 
High-energy photoproduction of charmed states, 12:19409 
(BA;US) 
CHARPAK CHAMBERS 
See MULTIWIRE PROPORTIONAL CHAMBERS 
CHARS 
Activation Energy 

Coal pyrolysis in a high pressure entrained flow reactor, 
12:17720 (J;US) 

Variations in char reactivity with coal type and pyrolysis 
conditions, 12:17719 (J;US) 

Chemical Reaction Kinetics 

Coal pyrolysis in a high pressure entrained flow reactor, 
12:17720 (J;US) 

Effect of in-situ heat treatment on char reactivity: Quarterly 
report for the period October 1986-December 1986, 12:17791 
(R;US) 





Combustion 


Experimentally determined overall burning rates of pulverized- 


coal chars in specified O/sub 2/ and CO/sub 2/ 
environments, 12:17797 (BA;US) 
Intrinsic oxidation kinetics of rapidly pyrolyzed oil shale, 
12:17843 (R;US) 
Combustion Kinetics 


Experimentally determined overall burning rates of pulverized- 


coal chars in specified O/sub 2/ and CO/sub 2/ 
environments, 12:17797 (BA;US) 
Combustion 


Properties : ; 
Experimentally determined overall burning rates of pulverized- 


coal chars in specified O/sub 2/ and CO/sub 2/ 
environments, 12:17797 (BA;US) 
Gasification 
Active sites in char gasification: Quarterly technical progress 
report, 1 October 1986-31 December 1986 (Phenolic resin 
char), 12:17701 (R;US) 


Experimentally determined overall burning rates of pulverized- 


coal chars in specified O/sub 2/ and CO/sub 2/ 
environments, 12:17797 (BA;US) 
Heat Treatments 

Effect of in-situ heat treatment on char reactivity: Quarterly 
report for the period October 1986-December 1986, 12:17791 
(R;US) 

Oxidation 

Active sites in char gasification: Quarterly technical progress 
report, 1 October 1986-31 December 1986 (Phenolic resin 
char), 12:17701 (R;US) 

Particle Size 

Effect of in-situ heat treatment on char reactivity: Quarterly 
report for the period October 1986-December 1986, 12:17791 
(R;US) 

Experimentally determined overall burning rates of pulverized- 
coal chars in specified O/sub 2/ and CO/sub 2/ 
environments, 12:17797 (BA;US) 

Porosity 

Active sites in char gasification: Quarterly technical progress 
report, 1 October 1986-31 December 1986 (Phenolic resin 
char), 12:17701 (R;US) 

Pressure Effects 

Coal pyrolysis in a high pressure entrained flow reactor, 

12:17720 (J;US) 
Sorptive Properties 

Active sites in char gasification: Quarterly technical progress 
report, 1 October 1986-31 December 1986 (Phenolic resin 
char), 12:17701 (R;US) 

Surface Area 

Active sites in char gasification: Quarterly technical progress 
report, 1 October 1986-31 December 1986 (Phenolic resin 
char), 12:17701 (R;US) 

TES 


Chemical Reaction Kinetics 
Technical analyses of a wet process for flue gas simultaneous 
desulfurization and denitrification, 12:19061 (BA;US) 
CHEMICAL ANALYSIS 
See also MULTI-ELEMENT ANALYSIS 
Sample Preparation 
Evaluation of recycling cyclone spray chambers for ICP-AES, 
12:19004 (J;US) 
CHEMICAL EFFLUENTS 
Bioassay 
New biomedical research program assigned to NIEHS under 
superfund: Comments on plan, 12:19209 (R;US) 


New biomedical research program assigned to NIEHS under 
superfund: Comments on plan, 12:19209 (R;US) 
CHEMICAL EXPLOSIVES 
See also NITROMETHANE 


Blast wave effects at short distances, 12:19008 (R;US) 
CHEMICAL HEAT PUMPS 
Feasibility Studies 
Chemical heat pump project: Final report, 12:18434 (R;US) 
Performance 
Chemical heat pump project: Final report, 12:18434 (R;US) 
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Thermodynamic Cycles 
Chemical heat pump project: Final report, 12:18434 (R;US) 
Working Fluids 
Chemical heat pump project: Final report, 12:18434 (R;US) 
CHEMICAL LASERS 
Pumping 
Investigation of a cesium iodide photodissociation laser as a 
source at 455.5 nm. Final technical report, 12:18823 (R;US) 
CHEMICAL MUTAGENS 
See MUTAGENS 
CHEMICAL REACTIONS 
See also DENITRIFICATION 
DESULFURIZATION 
FISCHER-TROPSCH SYNTHESIS 


HYDROGENATION 
METHANATION 


Chemical Reaction Kinetics 
The estimation of spur yields by Monte Carlo methods, 
12:18747 (BA;US) 
Computerized Simulation 
How to interpret DC conductivity in systems with geminate 
recombination, 12:18749 (BA;US) 
Mathematical Models 
How to interpret DC conductivity in systems with geminate 
recombination, 12:18749 (BA;US) 
Radiation Chemistry 
The estimation of spur yields by Monte Carlo methods, 
12:18747 (BA;US) 
CHEMICAL REACTORS 
See also RETORTS 
Materials Testing 
Kinetics of oxidation of Ni aluminide exposed to oxygen-sulfur 
atmospheres, 12:18522 (R;US) 
CHEMICAL SPILLS 
Health Hazards 
STARA (Studies on Toxicity Applicable to Risk Assessment) 
toxicity data base. Environmental research brief, 12:19236 
(R;US) 
Risk Assessment 
Estimating population at risk from release of hazardous 
materials, 12:19079 (R;US) 
CHEMICAL WARFARE 
Soviets intend to prevail in nuclear biochemical (NBC) 
warfare, 12:18731 (TG;US) 
CHEMICAL WASTES 
Biodegradation 
Start-up and operation of the biodenitrification demonstration 
facility at the FMPC [Feed Materials Production Center], 
12:17845 (R;US) 
Denitration 
Start-up and operation of the biodenitrification demonstration 
facility at the FMPC [Feed Materials Production Center], 
12:17845 (R;US) 
CHEMICALS 
See CARCINOGENS 
DYES 
MUTAGENS 


PIGMENTS 
SURFACTANTS 


CHEMISTRY (WATER) 
See WATER CHEMISTRY 
CHERENKOV COUNTERS 
Mirrors 
Focalizing mirrors based on the fast matured, 12:18936 
(R;SU;In Russian) 
Performance Testing 
The SLD Cerenkov Ring Imaging Detector: Progress report, 
12:18959 (R;US) 
Radiators 
The SLD Cerenkov Ring Imaging Detector: Progress report, 
12:18959 (R;US) 
Uses 
Evaluation of Cerenkov converters for measuring current 
density distribution in large-area electron beams, 12:18958 
(R;US) 
CHERENKOV DETECTORS 
See CHERENKOV COUNTERS 
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CHERNOBYLSK-4 REACTOR 
Reactor Accidents 
Reactor accident of Chernobyl. Measurements performed in 
the Karlsruhe Nuclear Research Center, 12:18333 (R;DE;In 
German) 
CHINESE HAMSTER 
See HAMSTERS 
CHINESE HAMSTER OVARY CELLS 
See CHO CELLS 
CHIRAL SYMMETRY 
Hard meson method in SU(4)xSU(4) chiral theory, 12:19437 
(R;SU;In Russian) 
CHLOR-ALKALI INDUSTRY 


See CHLORINE 
SODIUM CARBONATES 
SODIUM HYDROXIDES 


CHLORATES 
Specific compounds should be indexed by coordination of a 
descriptor of the form (CATION) COMPOUNDS and the 
above anion descriptor. 
Physical Radiation Effects 
Acoustic quadrupole resonance of sup(35)C1 nuclei in y- 
irradiated sodium chloride crystals, 12:19648 (RA;SU;In 
Russian) 
CHLORELLA 
Biosynthesis 
Preparation of saccharides with high molar activity non- 
specifically labelled with carbon-14 with the use of 
photoautotrophic microorganisms, 12:18764 (RA;XM;In 
Russian) 
CHLORINATED ALIPHATIC HYDROCARBONS 
See also CHLOROFORM 
Air Pollution 
1,2-Dichloroethane (DCE). Evaluation of a criteria document, 
12:19045 (R;US;DU) 
Environmental Transport 
Dual-gamma attenuation for the determination of porous 
medium saturation with respect to three fluids, 12:19113 
(J;US) 
CHLORINE 
Diffusion 
Ion diffusion in highly densified bentonite, 12:18711 (R;CH;In 
German) 
CHLORINE 35 
Nuclear Quadrupole Resonance 
Acoustic quadrupole resonance of sup(35)C1 nuclei in y- 
irradiated sodium chloride crystals, 12:19648 (RA;SU;In 
Russian) 
Spin Echo 
Acoustic quadrupole resonance of sup(35)C1 nuclei in y- 
irradiated sodium chloride crystals, 12:19648 (RA;SU;In 
Russian) 
CHLORINE 35 REACTIONS 
Bremsstrahlung 
Nucleus-nucleus Bremsstrahlung from scattering angle selected 
Cl-Sn collisions, 12:19547 (R;US) 
CHLORINE 36 
Mass Spectroscopy 
Accelerator mass spectrometry of **Cl, 12°I, and 1°7Os, 
12:19082 (R;US) 
CHLORINE 37 REACTIONS 
Bremsstrahlung 
Nucleus-nucleus Bremsstrahlung from scattering angle selected 
Cl-Sn collisions, 12:19547 (R;US) 
CHLORINE CHLORIDES 
See CHLORINE 
CHLORINE COMPOUNDS 
See also CHLORATES 
Breakdown 
Common parametrizations of electron transport, collision cross 
section, and dielectric strength data for binary gas mixtures, 
12:19381 (J;US) 
Charged-Particle Transport 
Common parametrizations of electron transport, collision cross 
section, and dielectric strength data for binary gas mixtures, 
12:19381 (J;US) 


Electron-Molecule Collisions 
Common parametrizations of electron transport, collision cross 
section, and dielectric strength data for binary gas mixtures, 
12:19381 (J;US) 
CHLOROFORM 
Solvent Properties 
Effect of solvent upon competitive liquid-liquid extraction of 
alkali metal cations by 2-[(sym-Dibenzo-16-crown- 
5)oxy]decanoic acid, 12:18692 (J;US) 
CHLOROPHYLL 
Biosynthesis 
Chlorophyll pigments under metabolic stress, 12:19225 
(RA;DE) 
Catalytic Effects 
Photochemistry in a heterogeneous system: chlorophyll- 
sensitized reduction of p-dinitrobenzene by hydrazobenzene, 
12:18745 (J;US) 
Energy Transfer 
Theoretical investigation of fluorescence concentration 
quenching in two-dimensional disordered systems. 
Application to chlorophyll a in monolayers of 
dioleylphosphatidylcholine, 12:18723 (J;US) 


Theoretical investigation of fluorescence concentration 
quenching in two-dimensional disordered systems. 
Application to chlorophyll a in monolayers of 
dioleylphosphatidylcholine, 12:18723 (J;US) 

CHLOROPLASTS 
Pathological Changes 

Induction and mechanism of plant pigment bleaching, 12:19227 

(RA;DE;In German) 


ity 
Induction and mechanism of plant pigment bleaching, 12:19227 
(RA;DE;In German) 
CHO CELLS 
Gene Mutations 
Mechanisms of benzo (alpha)pyrene-detoxication in mammalian 
cells, 12:19137 (BA;US) 
CHOLINE 
Micellar Systems 
Small-angle neutron scattering techniques applied to the study 
of polydisperse rodlike diheptanoylphosphatidylcholine 
micelles, 12:18726 (J;US) 
CHONDRITES 
Isotope Ratio 
Cosmogenic radionuclides and noble gases in the Wethersfield 
(1982) chondrite, 12:19283 (J;US) 
CHROMATOGRAPHIC COLUMNS 
See EXTRACTION COLUMNS 
CHROMATOGRAPHY 
See also ION EXCHANGE CHROMATOGRAPHY 


RADIOCHROMATOGRAPHY 
SUPERCRITICAL FLUID CHROMATOGRAPHY 


Column efficiency in micellar electrokinetic capillary 
chromatography, 12:18691 (J;US) 

Parametric Analysis 
Column efficiency in micellar electrokinetic capillary 

chromatography, 12:18691 (J;US) 
CHROMIUM 
Cross- 

Study of intra-molecular crosslinking of polyacrylamide in 
Cr(IIl)-polyacrylamide gelation by size-exclusion 
chromatography, low-angle laser light scattering, and 
viscometry, 12:18733 (BA;US) 


Sorbent and leachate characteristics of fly ash, 12:17801 
(BA;US) 
CHROMIUM 53 TARGET 
Carbon 12 Reactions 
Angular momentum effects in preequilibrium cluster emission, 
12:19540 (J;US) 
CHROMIUM ALLOYS 
See also ALLOY-IN-100 


HASTELLOY XR 
STAINLESS STEELS 





CHROMIUM ALLOYS 
Corrosion Resistance 


Corrosion Resistance 

Erosion-corrosion of metals in coal gasification atmospheres, 

12:17714 (J;US) 
Crack Propagation 

Stress corrosion cracking behavior of an amorphous FeCrNiW 

alloy, 12:18593 (J;US) 
Erosion 

Erosion-corrosion of metals in coal gasification atmospheres, 

12:17714 (J;US) 
Fabrication 

Processing and properties of powder metallurgy NisAl-Cr-Zr- 

B for use in oxidizing environments, 12:18515 (R;US) 
Grain Boundaries 

Erosion-corrosion of metals in coal gasification atmospheres, 

12:17714 (J;US) 
Ton Collisions 

Precipitation of krypton in an amorphous Ti-Cr alloy (Ti-Cr 

Thin Films), 12:19632 (R;US) 
Mechanical Properties 

Processing and properties of powder metallurgy NisAl-Cr-Zr- 

B for use in oxidizing environments, 12:18515 (R;US) 
Physical Radiation Effects 

Effect of nickel content on the minimum critical void radius in 
ternary austenitic alloys (Fe-Cr-Ni), 12:18531 (R;US) 

Neutron irradiation of Fe-Mn, Fe-Cr-Mn and Fe-Cr-Ni alloys 
and an explanation of their differences in swelling behavior, 
12:18529 (R;US) 

Powder Metallurgy 

Processing and properties of powder metallurgy NisAl-Cr-Zr- 

B for use in oxidizing environments, 12:18515 (R;US) 
Stress Corrosion 

Stress corrosion cracking behavior of an amorphous FeCrNiW 

alloy, 12:18593 (J;US) 
CHROMIUM-MOLYBDENUM STEELS 

Fossil Energy Program: Semiannual progress report for April 

1 through September 30, 1986, 12:17687 (R;US) 
Corrosion 

An examination of methods for analysis of liquid metal 

corrosion, 12:18592 (J;US) 
Crack Propagation 

Transients in fatigue crack growth due to a change in AK or 

R, 12:18590 (J;US) 
Fatigue 
Transients in fatigue crack growth due to a change in AK or 
R, 12:18590 (J;US) 

CHROMODYNAMICS 

See QUANTUM CHROMODYNAMICS 
CIRCULAR POINT COLLECTORS 

See PARABOLIC DISH COLLECTORS 
CISTRONS 

See GENES 
CITIES 

See URBAN AREAS 
CLASSICAL MECHANICS 

Invariance Principles 

Rational functions of momentum as invariants for one- 
dimensional, time-dependent potentials: Basic theory, 
12:19688 (J;US) 

Rational functions of momentum as invariants for one- 
dimensional, time-dependent potentials: Two- and three- 
resonance cases, 12:19689 (J;US) 

Numerical Analysis 

Rational functions of momentum as invariants for one- 
dimensional, time-dependent potentials: Basic theory, 
12:19688 (J;US) 

Rational functions of momentum as invariants for one- 
dimensional, time-dependent potentials: Two- and three- 
resonance cases, 12:19689 (J;US) 

Potentials 

Rational functions of momentum as invariants for one- 
dimensional, time-dependent potentials: Basic theory, 
12:19688 (J;US) 

Rational functions of momentum as invariants for one- 
dimensional, time-dependent potentials: Two- and three- 
resonance cases, 12:19689 (J;US) 
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CLATHRATES 
Chemical Reaction Kinetics 
Thermal effects on the behavior of electrons trapped in 
aqueous solid clathrates, 12:18722 (J;US) 
CLAYS 
See also BENTONITE 
Chemical Properties 
A preliminary assessment of mineralogical criteria on the 
utility of argillaceous rocks and minerals for high-level 
radioactive waste disposal, 12:18635 (R;US) 
Hydraulic Conductivity 
A preliminary assessment of mineralogical criteria on the 
utility of argillaceous rocks and minerals for high-level 
radioactive waste disposal, 12:18635 (R;US) 
Mechanical Properties 
A preliminary assessment of mineralogical criteria on the 
utility of argillaceous rocks and minerals for high-level 
radioactive waste disposal, 12:18635 (R;US) 
Physical Properties 
A preliminary assessment of mineralogical criteria on the 
utility of argillaceous rocks and minerals for high-level 
radioactive waste disposal, 12:18635 (R;US) 
Thermodynamic Properties 
A preliminary assessment of mineralogical criteria on the 
utility of argillaceous rocks and minerals for high-level 
radioactive waste disposal, 12:18635 (R;US) 
CLIMATES 
Forecasting 
Brief technology assessment of the carbon dioxide effect, 
12:19064 (J;US) 
CLINOPTILOLITE 
Ion Microprobe Analysis 
Surface analytical investigations with SIMS as aid to improve 
zeolite catalysts. Final report, 12:18698 (R;DE;In German) 
Surface Properties 
Surface analytical investigations with SIMS as aid to improve 
zeolite catalysts. Final report, 12:18698 (R;DE;In German) 
CLUSTERS (FUEL ELEMENTS) 
See FUEL ELEMENT CLUSTERS 
CLUSTERS (ION) 
See ION PAIRS 
CLUSTERS (SOLID) 
See SOLID CLUSTERS 
COAL 
See also BLACK COAL 
BROWN COAL 
SUBBITUMINOUS COAL 
Acidification 
Chemical cleaning of coal: Effect on the removal of trace 
elements, 12:17725 (BA;US) 
Biodegradation 
Fossil Energy Program: Semiannual progress report for April 
1 through September 30, 1986, 12:17687 (R;US) 
Microbial solubilization of coal, 12:17713 (J;US) 
Chemical Analysis 
Sodium in low-rank coal, 12:17739 (J;US) 
Chemical Composition 
Medium-sulfur coal and fly ash resistivity, 12:18140 (RA;US) 
Sorbent and leachate characteristics of fly ash, 12:17801 
(BA;US) 
Chemical Properties 
Coal samples available from the Premium Coal Sample 
Program, 12:17693 (J;US) 
Chemical Reactions 
Studies on the reaction of coal with ethoxycarbonylcarbene, 
12:17737 (R;US) 
Chlorination 
Coal desulfurization in a fluidized bed reactor, 12:17712 (J;US) 


Advanced physical coal cleaning: A strategy for controlling 
acid rain precursor emissions, 12:17694 (BA;US) 
Removal of organic sulfur from coal by reaction with 
supercritical alcohols, 12:17727 (BA;US) 
Combustion 
Alternative coal combustion systems, 12:17793 (R;NZ) 
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Comprehensive report to Congress: Clean Coal Technology 
program: Advanced cyclone combustor with integral sulfur, 
nitrogen and ash control, 12:17789 (R;US) 

Desulfurization of hot flue gases, preliminary study, 12:17792 
(R;FI;In Finnish) 

Effect of in-situ heat treatment on char reactivity: Quarterly 
report for the period October 1986-December 1986, 12:17791 
(R;US) 

Research strategy for the development of flue gas treatment 
technology, 12:17749 (BA;US) 

Combustion Products 

Chemical reactivity of polycyclic aromatic compounds 
adsorbed on coal stack ash, 12:17800 (BA;US) 

Deposition control using transpiration: Final report, 12:17790 
(R;US) 

Organic compounds from coal combustion, 12:17799 (BA;US) 

Sorbent and leachate characteristics of fly ash, 12:17801 
(BA;US) 

Comminution 

Chemistry and reactivity of micronized coals: Technical 

progress report No. 6, 12:17689 (R;US) 
Comparative Evaluations 
Formulation of slurries for slurry-fed coal gasifiers, 12:17697 
(R;US) 
Dechlorination 
Coal desulfurization in a fluidized bed reactor, 12:17712 (J;US) 
Demineralization 

Chemical cleaning of coal: Effect on the removal of trace 
elements, 12:17725 (BA;US) 

Removal of organic sulfur from coal by reaction with 
supercritical alcohols, 12:17727 (BA;US) 


Advanced physical coal cleaning: A strategy for controlling 
acid rain precursor emissions, 12:17694 (BA;US) 

Coal desulfurization in a fluidized bed reactor, 12:17712 (J;US) 

Cooperative research in coal liquefaction infratechnology and 


generic technology development: Quarterly report, October 
1, 1986-January 1, 1987 (Desulfurization with sulfolobus 
brierleyi), 12:17705 (R;US) 
Molten hydroxide coal desulfurization using model systems, 
12:17726 (BA;US) 
Removal of organic sulfur from coal by reaction with 
supercritical alcohols, 12:17727 (BA;US) 
Dissolution 
Fossil Energy Program: Semiannual progress report for April 
1 through September 30, 1986, 12:17687 (R;US) 
Microbial solubilization of coal, 12:17713 (J;US) 
Solvent swelling of coal and coal macerals, 12:17740 (J;US) 
Energy Consumption 
1986 GRI baseline projection of US energy supply and demand 
to 2010, 12:17837 (R;US) 
Environmental Impacts 
Global impacts of CO/sub 2/ changes in the atmosphere, 
12:18367 (BA;US) 
Flue Gas 
Desulfurization of hot flue gases, preliminary study, 12:17792 
(R;FI;In Finnish) 
Fluidized-Bed Combustion 
Pollution control in fluidized bed combustors, 12:17798 
(BA;US) 
Fuel Substitution 
Conversion from oil to coal firing - will it pay?, 12:18091 
(R;GB) 
Hydrogenation 
A low cost high energy density carbon black fuel mix for heat 
engines, 12:17787 (R;US) 
Coal abstracts, Volume 11, No. 1, 12:17686 (R;GB) 
Coal desulfurization in a fluidized bed reactor, 12:17712 (J;US) 
Information 
Coal abstracts, Volume 11, No. 1, 12:17686 (R;GB) 
Market 
Coal abstracts, Volume 11, No. 1, 12:17686 (R;GB) 
Coal market. Structure and prices, 12:17804 (R;SE;In Swedish) 
Maturation 
Natural and artificial maturation of homogeneous coal series, 
12:17738 (R;FR;In French) 


Oxidation 
Microbial solubilization of coal, 12:17713 (J;US) 
Physical Properties 
Coal samples available from the Premium Coal Sample 
Program, 12:17693 (J;US) 
Solvent swelling of coal and coal macerals, 12:17740 (J;US) 
Pneumatic Transport 
Study of dense phase cohesive coal transport in plugs: 
Quarterly report, September-November 1986, 12:17786 
(R;US) 
Prices 


1986 GRI baseline projection of US energy supply and demand 
to 2010, 12:17837 (R;US) 


A low cost high energy density carbon black fuel mix for heat 
engines, 12:17787 (R;US) 
Coal pyrolysis in a high pressure entrained flow reactor, 
12:17720 (J;US) 
Response surface model predictions for the flash pyrolysis of 
Montana Rosebud coal, 12:17721 (J;US) 
Variations in char reactivity with coal type and pyrolysis 
conditions, 12:17719 (J;US) 
Quality Control 
Sodium in low-rank coal, 12:17739 (J;US) 
Resource Assessment 
Regional and urban studies section, 12:18359 (RA;US) 
Sample Preparation 
Coal samples available from the Premium Coal Sample 
Program, 12:17693 (J;US) 
Sampling 
Coal samples available from the Premium Coal Sample 
Program, 12:17693 (J;US) 
Staged Combustion 
Pollution control in fluidized bed combustors, 12:17798 
(BA;US) 
Structural Chemical Analysis 
Studies on the reaction of coal with ethoxycarbonylcarbene, 
12:17737 (R;US) 
Supply and Demand 
Monthly energy review, October 1986, 12:18384 (R;US) 
Swelling 
Solvent swelling of coal and coal macerals, 12:17740 (J;US) 


Coal abstracts, Volume 11, No. 1, 12:17686 (R;GB) 
Washing 
Coal cleaning: Progress and potential, 12:17692 (J;US) 
COAL BURNING APPLIANCES 
Fly Ash 
Cytotoxicity of combustion products from small coal burning 
installations for lung macrophages, 12:17746 (R;NL;DU) 
The mutagenicity of combustion products from small coal 
burning installations in the Ames test, 12:17747 (R;NL;DU) 
COAL Di:POSITS 
See also COAL SEAMS 
Drill Cores 
Utah coal core methane desorption project: Final report, 
12:17754 (R;US) 


Coal abstracts, Volume 11, No. 1, 12:17686 (R;GB) 
Sampling 
Cooperative research in coal liquefaction infratechnology and 
generic technology development: Quarterly report, October 
1, 1986-January 1, 1987, 12:17705 (R;US) 
COAL FINES 
Particle Size 
Chemistry and reactivity of micronized coals: Technical 
progress report No. 6, 12:17689 (R;US) 
Storage 
Chemistry and reactivity of micronized coals: Technical 
progress report No. 6, 12:17689 (R;US) 
Toxicity 
In vitro cytotoxicity testing of coal fly ash and coal dust 
samples for bovine alveolar macrophages, 12:17806 
(R;NL;DU) 





COAL GAS 
Combustion 


COAL GAS 
Combustion 
Photofragment fluorescence as an analytical technique: 
Application to gas-phase alkali compounds, 12:17796 (J;US) 
COAL GASIFICATION 
Coal abstracts, Volume 11, No. 1, 12:17686 (R;GB) 
Agglomerating Ash Process 

High-pressure operation of a fluidized-bed ash-agglomerating 
gasifier, 12:17699 (R;US) 

High-pressure ash-agglomeration gasification of United States 
coals, 12:17700 (R;US) 

Catalysts 

Coal gasification with internal recirculation catalysts, 12:17716 
(J;US) 

Chemical Reaction Kinetics 

In-mine variation and its effects on coal gasification, 12:17717 
(J;US) 

Chemical Reactors 

Mountain fuel resources 30 tons per day entrained flow coal 

gasification process development unit, 12:17718 (J;US) 
Corrosion 

Corrosion in simulated coal gasification atmospheres and its 

effect on creep behaviour, 12:17698 (R;FR) 
Fuel Feeding Systems 

Mountain fuel resources 30 tons per day entrained flow coal 

gasification process development unit, 12:17718 (J;US) 
Process Development Units 

Mountain fuel resources 30 tons per day entrained flow coal 

gasification process development unit, 12:17718 (J;US) 
Waste Water 

Anaerobic fluid-bed treatment of coal conversion wastewater: 
First quarterly technical progress report for the period 
August 15, 1986-November 15, 1986, 12:17743 (R;US) 

Laboratory evaluation of two schemes for the treatment of 
coal gasification wastewater: Topical report, 12:17744 
(R;US) 

COAL GASIFICATION PLANTS 
Chemical Reactors 
Kinetics of oxidation of Ni aluminide exposed to oxygen-sulfur 
atmospheres, 12:18522 (R;US) 
Corrosion 
Corrosion in coal gasification systems, 12:17730 (BA;US) 
Environmental Effects 

[Great Plains Coal Gasification project]: Quarterly 
environmental, safety, medical, and industrial hygiene report, 
fourth quarter 1986, 12:17750 (R;US) 

Materials Testing 

Erosion-corrosion of metals in coal gasification atmospheres, 
12:17714 (J;US) 

Erosion-resistant materials for critical areas of coal liquefaction 
and coal gasification systems, 12:17731 (BA;US) 

Stress and environmental interactions for INCOLOY 800H in 
coal gasification environments, 12:17710 (J;US) 

Pollution Control 

[Great Plains Coal Gasification project]: Quarterly 
environmental, safety, medical, and industrial hygiene report, 
fourth quarter 1986, 12:17750 (R;US) 

Safety 

[Great Plains Coal Gasification project]: Quarterly 
environmental, safety, medical, and industrial hygiene report, 
fourth quarter 1986, 12:17750 (R;US) 

Waste Water 

Fossil Energy Program: Semiannual progress report for April 
1 through September 30, 1986, 12:17687 (R;US) 

Toxic organic emissions from synfuels and related industrial- 
wastewater treatment systems. Final report, June 1985-June 
1986, 12:19055 (R;US) 

COAL INDUSTRY 
Business 
Saarbergwerke AG. Report about the business year 1985, 
12:18386 (R;DE;In German) 
Environmental Effects 
Coal abstracts, Volume 11, No. 1, 12:17686 (R;GB) 
Financial Data 

Saarbergwerke AG. Report about the business year 1985, 

12:18386 (R;DE;In German) 


ERA-12/9 / 100S 


Information 
Coal abstracts, Volume 11, No. 1, 12:17686 (R;GB) 
COAL LIQUEFACTION 
See also H-COAL PROCESS 
Coal abstracts, Volume 11, No. 1, 12:17686 (R;GB) 
Catalysts 
Catalytic methods for improved coal liquefaction and 
hydrotreating: Quarterly report No. 5 for the period 
September 23, 1986 through December 22, 1986, 12:17704 
(R;US) 
Cooperative research in coal liquefaction infratechnology and 
generic technology development: Quarterly report, October 
1, 1986-January 1, 1987, 12:17705 (R;US) 
Chemical Reactors 
Novel experimental studies for coal liquefaction: Quarterly 
progress report, October 1, 1986 to December 31, 1986, 
12:17703 (R;US) 


Fossil Energy Program: Semiannual progress report for April 
1 through September 30, 1986, 12:17687 (R;US) 

Improved coal conversion in CO/water systems: Final report 
for the period September 4, 1984 through September 1, 1986, 
12:17702 (R;US) 

Coordinated Research Programs 

Cooperative research in coal liquefaction infratechnology and 
generic technology development: Quarterly report, October 
1, 1986-January 1, 1987, 12:17705 (R;US) 

Organic Solvents 

Novel liquefaction solvent: H/sub 2/O-H/sub 2/S, 12:17711 

G;NL) 
Research Programs 

Improved coal conversion in CO/water systems: Final report 
for the period September 4, 1984 through September 1, 1986, 
12:17702 (R;US) 

Novel experimental studies for coal liquefaction: Quarterly 
progress report, October 1, 1986 to December 31, 1986, 
12:17703 (R;US) 

Temperature Control 

Fossil Energy Program: Semiannual progress report for April 

1 through September 30, 1986, 12:17687 (R;US) 
COAL LIQUEFACTION PLANTS 
Failure Mode Analysis 

Fossil Energy Program: Semiannual progress report for April 

1 through September 30, 1986, 12:17687 (R;US) 
Materials Testing 

Corrosion resistant materials for coal liquefaction systems, 
12:17732 (BA;US) 

Erosion-resistant materials for critical areas of coal liquefaction 
and coal gasification systems, 12:17731 (BA;US) 

Fossil Energy Program: Semiannual progress report for April 
1 through September 30, 1986, 12:17687 (R;US) 

Waste Water 

Toxic organic emissions from synfuels and related industrial- 
wastewater treatment systems. Final report, June 1985-June 
1986, 12:19055 (R;US) 

COAL LIQUIDS 


Fossil Energy Program: Semiannual progress report for April 
1 through September 30, 1986, 12:17687 (R;US) 
Denitrification 
Catalytic methods for improved coal liquefaction and 
hydrotreating: Quarterly report No. 5 for the period 
September 23, 1986 through December 22, 1986, 12:17704 
(R;US) 
Diffusion 
Evaluation of protective garment fabrics challenged by 
petroleum and synfuel fluids, 12:18799 (R;US) 
Fractionation 
Development and evaluation of supercritical fluid 
chromatography/mass spectrometry for polar and high- 
molecular-weight coal components: Technical progress 
report for the period October 1, 1985 - September 30, 1986, 
12:17805 (R;US) 
Hydrogenation 
Catalytic methods for improved coal liquefaction and 
hydrotreating: Quarterly report No. 5 for the period 
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September 23, 1986 through December 22, 1986, 12:17704 
(R;US) 
Fossil Energy Program: Semiannual progress report for April 
1 through September 30, 1986, 12:17687 (R;US) 
Synthetic gasolines and diesel fuels from processing of shale 
oils and coal liquids, 12:18493 (B;US) 
Production 
Removal of organic sulfur from coal by reaction with 
supercritical alcohols, 12:17727 (BA;US) 
Quantitative Chemical Analysis 
Development and evaluation of supercritical fluid 
chromatography/mass spectrometry for polar and high- 
molecular-weight coal components: Technical progress 
report for the period October 1, 1985 - September 30, 1986, 
12:17805 (R;US) 
Structural Chemical Analysis 
Improved coal conversion in CO/water systems: Final report 
for the period September 4, 1984 through September 1, 1986, 
12:17702 (R;US) 


ic 

Prediction of thermodynamic properties of coal derivatives: 
Progress report for period September 1, 1984 to August 31, 
1987, 12:17734 (R;US) 

Thermophysical properties correlations and pseudocomponent 
characterization parameter estimation for fossil fluids: Final 
report, September 1, 1983-August 31, 1986, 12:17735 (R;US) 

Viscosity 

Thermophysical properties correlations and pseudocomponent 
characterization parameter estimation for fossil fluids: Final 
report, September 1, 1983-August 31, 1986, 12:17735 (R;US) 

COAL MINES 


Climates 

Drivage development and support of roadways and faces in 
deep mines and, consequently, in more difficult mining, 
geological and atmospheric conditions, 12:17765 (R;XU) 

COAL MINING 
Mining Engineering 
Innovation Hard Coal 1977-1982. Documentation of project 
results, 12:18387 (R;DE;In German) 
Mining Equipment 
Innovation Hard Coal 1977-1982. Documentation of project 
results, 12:18387 (R;DE;In German) 
COAL PLANERS 
See COAL PLOWS 
COAL PLOUGHS 
See COAL PLOWS 
COAL PLOWS 
Comparative Evaluations 

Recent progress in research and development concerning the 
mechanization and automation of coal-mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17759 (R;XU) 

Performance Testing 

Recent progress in research and development concerning the 
mechanization and automation of coal-mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17766 (R;XU) 

Recent progress in research and development concerning the 
mechanization and automation of coal-mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17759 (R;XU) 

Remote Control 

Recent progress in research and development concerning the 
mechanization and automation of coal-mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17759 (R;XU) 

Technology Assessment 

Recent progress in research and development concerning the 
mechanization and automation of coal-mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17766 (R;XU) 

Recent progress in research and development concerning the 
mechanization and automation of coal-mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17759 (R;XU) 

COAL PREPARATION 
Coal abstracts, Volume 11, No. 1, 12:17686 (R;GB) 


Comparative Evaluations 
Coal cleaning: Progress and potential (Deep and moderate 
cleaning of coal from different seams), 12:17692 (J;US) 
Computerized Simulation 
Coal cleaning: Progress and potential (Deep and moderate 
cleaning of coal from different seams), 12:17692 (J;US) 


Coal cleaning: Progress and potential (Deep and moderate 


cleaning of coal from different seams), 12:17692 (J;US) 
Research 


Programs 
Coal preparation, 12:17695 (J;US) 
Assessment 


T 

Coal preparation, 12:17695 (J;US) 

COAL PREPARATION PLANTS 
Capitalized Cost 

Preparation and analyses of low-rank coals for combustion 

applications: Final report, 12:17688 (R;US) 
Operating Cost 
Preparation and analyses of low-rank coals for combustion 
applications: Final report, 12:17688 (R;US) 
COAL SEAMS 
Comparative Evaluations 
Coal cleaning: Progress and potential, 12:17692 (J;US) 
Thickness 

Recent progress in research and development concerning the 
mechanization and automation of coal-mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17775 (R;XU) 

Recent progress in research and development concerning the 
mechanization and automation of coal-mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17766 (R;XU) 

Recent progress in research and development concerning the 
mechanization and automation of coal mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17761 (R;XU) 

Recent progress in research and development concerning the 
mechanization and automation of coal-mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17759 (R;XU) 

COAL TAR 


Catalytic hydrocracking of tar vapours in hydropyrolysis, 
12:17708 (R;US) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-OIL MIXTURES 
See COAL 


FUEL OILS 
FUEL SLURRIES 
COATINGS 
See also PROTECTIVE COATINGS 


REFLECTIVE COATINGS 
VAPOR DEPOSITED COATINGS 


Tech Application: Short wave infrared curing: Vol. 1, No. 1, 
12:18456 (R;US) 
Performance 
Poly(4-vinylpyridine)-coated glassy carbon flow detectors, 
12:18686 (J;US) 
COBALT 
Catalytic Effects 
Catalytic methods for improved coal liquefaction and 
hydrotreating: Quarterly report No. 5 for the period 
September 23, 1986 through December 22, 1986, 12:17704 
(R;US) 
Catalytic hydrocracking of tar vapours in hydropyrolysis, 
12:17708 (R;US) 
Liquid Column Chromatography 
Determination of cobalt, copper, mercury, and nickel as Bis(2- 
hydroxyethyl)dithiocarbamate complexes by high- 
performance liquid chromatography, 12:18683 (J;US) 
COBALT 60 
Radiation Doses 
Whole-body retention of /sup 60/Co emitted in the 
environment, 12:19201 (RA;JP;In Japanese) 





COBALT 60 
Retention Functions 


Retention Functions 
Whole-body retention of /sup 60/Co emitted in the 
environment, 12:19201 (RA;JP;In Japanese) 
COBALT COMPLEXES 
Solubility 
Determination of cobalt, copper, mercury, and nickel as Bis(2- 
hydroxyethy])dithiocarbamate complexes by high- 
performance liquid chromatography, 12:18683 (J;US) 
COGENERATION PLANTS 
See DUAL-PURPOSE POWER PLANTS 
COHERENT ANTI-STOKES RAMAN SPECTROSCOPY 
See RAMAN SPECTROSCOPY 
COKE 
Industrial Plants 
Metallurgical-coke-industry particulate emissions: source 
category report. Final report, June 1983-August 1986, 
12:19054 (R;US) 
COKE-OVEN GAS 
See COAL GAS 
COLD NEUTRONS 
See also ULTRACOLD NEUTRONS 
Beam Transport 
Monte Carlo program for the cold neutron beam guide, 
12:18915 (R;JP) 
COLD PLASMA 
Charged-Particle Transport 
Detuning of relativistic Langmuir waves in the beat-wave 
accelerator, 12:19753 (J;US) 
Equations of Motion 
Detuning of relativistic Langmuir waves in the beat-wave 
accelerator, 12:19753 (J;US) 
COLLECTIVE MODEL 
Deep Inelastic Heavy Ion Reactions 
Dissipative diabatic dynamics of nucleus-nucleus collisions, 
12:19571 (R;DE) 
Irreversible Processes 
Selfconsistent diabatic approach to dissipative collective 
nuclear motion, 12:19570 (R;DE) 
Mean-Field Theory 
Aspects of a collective single-particle model, 12:19573 
(R;DE;In German) 
COLLECTOR PROPERTIES 
See PERMEABILITY 
COLLECTOR PROPERTIES (ROCKS) 
See PERMEABILITY 
COLLECTRONS 
See SELF-POWERED NEUTRON DETECTORS 
COLLEGES 
See EDUCATIONAL FACILITIES 
COLLIERIES 
See COAL MINES 
COLLISIONAL PLASMA 
Atom Transport 
Neutral transport in plasmas with velocity dependent charge 
exchange collision frequency, 12:19748 (J;US) 
Charge Exchange 
Neutral transport in plasmas with velocity dependent charge 
exchange collision frequency, 12:19748 (J;US) 
Convection 
Nonlinear evolution of drift instabilities in the presence of 
collisions, 12:19759 (J;US) 
Drift Instability 
Nonlinear evolution of drift instabilities in the presence of 
collisions, 12:19759 (J;US) 
ECR Heating 
Poloidal electric field generated by electron cyclotron heating 
in a collisional tokamak plasma, 12:19744 (J;US) 
Electric Fields 
Poloidal electric field generated by electron cyclotron heating 
in a collisional tokamak plasma, 12:19744 (J;US) 
Electron-Ion Collisions 
Nonlinear evolution of drift instabilities in the presence of 
collisions, 12:19759 (J;US) 
Nonlinear Problems 
Nonlinear evolution of drift instabilities in the presence of 
collisions, 12:19759 (J;US) 
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Plasma Simulation 
Neutral transport in plasmas with velocity dependent charge 
exchange collision frequency, 12:19748 (J;US) 
COLOGNE SPIRITS 
See ETHANOL 
COLORIMETRY 
See ABSORPTION SPECTROSCOPY 
COLUMBIUM 
See NIOBIUM 
COLUMNS (EXTRACTION) 
See EXTRACTION COLUMNS 
COLUMNS (MECHANICAL) 
See MECHANICAL STRUCTURES 
COMBINED GAS AND STEAM CYCLE POWER PLANTS 
See COMBINED-CYCLE POWER PLANTS 
COMBINED-CYCLE POWER PLANTS 
Prior to March, 1976, the descriptors COMBINED CYCLES and 
FOSSIL-FUEL POWER PLANTS or THERMAL POWER 
PLANTS were used for indexing this concept. 
Coal Gasification 
Formulation of slurries for slurry-fed coal gasifiers, 12:17697 


Applicability of pressurized fluidized bed combustion to 
heating power plants, 12:17709 (R;FI;In Finnish) 
COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
Flame Propagation 
Hydrogen-air combustion in a spherical combustion chamber 
with central ignition and comparison of the results with 
kinetic calculations, 12:17960 (R;DE;In German) 
Mathematical Models 
Experimentally determined overall burning rates of pulverized- 
coal chars in specified O/sub 2/ and CO/sub 2/ 
environments, 12:17797 (BA;US) 
Research Programs 
Activities report of the Laboratory of Mechanics and Energy 
Studies. Annual report, 1985, 12:18789 (R;FR;In French) 
COMBUSTION CHAMBERS 
Cooling 
Liquid oxygen cooling of high pressure LOX/hydrocarbon 
rocket thrust chambers, 12:18873 (R;US) 
COMBUSTION PRODUCTS 
Environmental Effects 
Energy and environment related research work in Finland (the 
Ministry of Trade and Industry). Guidelines for the years 
1986-1990, 12:18369 (R;FI;In Finnish) 
Particulates 
External-combustion particulate emissions: source category 
report. Final report, June 1984-July 1986, 12:19056 (R;US) 
Quantitative Chemical Analysis 
Serially interfaced gas chromatography/Fourier transform 
infrared spectrometer/ion trap mass spectrometer system, 
12:18690 (J;US) 
COMBUSTORS 
See also CYCLONE COMBUSTORS 
FLUIDIZED-BED COMBUSTORS 
Technology Assessment 
Alternative coal combustion systems, 12:17793 (R;NZ) 
COMETS 
See also HALLEY COMET 
Emission Spectra 
Studies of radiative transfer in planetary atmospheres. 
Semiannual status report, 1 June-30 November 1986, 
12:19278 (R;US) 
Mathematical Models 
Studies of radiative transfer in planetary atmospheres. 
Semiannual status report, 1 June-30 November 1986, 
12:19278 (R;US) 
Shock Waves 
Analysis of the Giacobini-Zinner bow wave, 12:19271 (R;US) 
COMMERCIAL BUILDINGS 
Floors 
Review of commercial floor space forecasting methods: Final 
report, 12:18436 (R;US) 
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Refrigerating Machinery 
Development and testing of a screw compressor supermarket 
refrigeration system: Phase 2, Final report, 12:18421 (R;US) 
COMMERCIAL DEMONSTRATION FAST REACTOR 
See CDFR REACTOR 
COMMUNITIES 
Water Pollution Control 
Clean-streams handbook: a citizen’s manual for building a clean 
water community, 12:19126 (R;US) 
COMPACT IGNITION TOKAMAK 
A Tokamak proposed as a next-step after TFTR, i.e., for extensive 
ignited-core studies. 


Rotating shield ceiling for the Compact Ignition Tokamak test 
cell, 12:19807 (J;US) 
Planning 
Recent progress on the Compact Ignition Tokamak (CIT), 
12:19802 (R;US) 
Plasma Diagnostics 
Application of millimeter-wave scattering to diagnostics of 
fusion alphas, 12:19712 (R;US) 
Research Programs 
Rotating shield ceiling for the Compact Ignition Tokamak test 
cell, 12:19807 (J;US) 
Test Facilities 
Rotating shield ceiling for the Compact Ignition Tokamak test 
cell, 12:19807 (J;US) 
COMPACTORS 


Conference of radiation control program directors’ information 
for licensing low-level radioactive waste incinerators and 
compactors, 12:17897 (R;US) 

COMPOSITE MATERIALS 
Elasticity 

Identification of material constants for a composite shell 

structure, 12:18791 (R;US) 
Erosion 

Nuclear-hardness simulation and analysis of composite aircraft 
structures. Volume 2. Dust erosion assessment. Technical 
report, 30 June 1982-30 November 1984, 12:19007 (R;US) 

Fabrication 

Fossil Energy Program: Semiannual progress report for April 

1 through September 30, 1986, 12:17687 (R;US) 
Matrix Materials 

Investigation and synthesis of high temperature and increased- 
stiffness rsp aluminum alloys. Annual Technical report, 1 
October 1985-30 September 1986, 12:18501 (R;US) 

Reflectance and thermal response of graphite-fiber reinforced 
epoxy during irradiation by a high-power CO, laser, 
12:18617 (R;US) 

Mechanical Properties 

Fossil Energy Program: Semiannual progress report for April 

1 through September 30, 1986, 12:17687 (R;US) 
Plasticity 

Localized plasticity of graphite/magnesium metal matrix 

composites, 12:18627 (R;US) 
Research Programs 
Activities report of the Laboratory of Mechanics and Energy 
Studies. Annual report, 1985, 12:18789 (R;FR;In French) 
Wear 
Wear of an alumina-silicon carbide whisker composite, 
12:18622 (R;US) 
COMPOSITE MODELS 
See also QUARK MODEL 
Supersymmetry 
On self-consistent N=1 supersymmetric composite models, 
12:19421 (RA;SU) 
COMPOUND-NUCLEUS REACTIONS 
S Matrix 
Statistical theory of nuclear cross section fluctuations with 
account S-matrix unitarity, 12:19598 (RA;SU;In Russian) 
COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 


COMPRESSORS 
Transition Flow 
Investigation of nonstable flow phenomena in radial 
compressors. Final report of project B5, theoretical part, 
12:18858 (R;DE;In German) 
COMPUTED TOMOGRAPHY 
See COMPUTERIZED TOMOGRAPHY 
COMPUTER ARCHITECTURE 
Analysis of synchronous computing arrays, 12:19859 (R;US) 
Fast algorithms for structural analysis: least squares and related 
computations. Annual interim report, 15 July 1985-14 July 
1986, 12:19860 (R;US) 
Parallel optical data processing. Final report, 1 September 
1984-1 February 1986, 12:19857 (R;US) 
Proposed technology and procurement policy for SNAP III. 
Final report, April-September 1986, 12:19856 (R;US) 
Synthesis of partitionable multistage networks. Final report, 
12:19855 (R;US) 
COMPUTER CALCULATIONS 
Methods, not results. 
Estimating population at risk from release of hazardous 
materials, 12:19079 (R;US) 
Parallel Processing 
Parallel algorithms for quantum chemistry. I. Integral 
transformations on a hypercube multiprocessor, 12:19326 
(J;US) 
COMPUTER CODES 
Computer codes are indexed by their initial letter and CODES, 
e.g., A CODES. If the code name begins with a number the 
code is indexed to NUMBER CODES. 
See also A CODES 
B CODES 
C CODES 
E CODES 
EXECUTIVE CODES 
F CODES 
P CODES 
R CODES 
W CODES 
Programming Languages 
The security analyzer: A security analyzer program written in 
Prolog, 12:17948 (R;US) 
COMPUTER GRAPHICS 
ODA [Office Document Architecture] and the WG8 Projects: 
a review and a proposal for harmonization (Office 
Document Architecture), 12:19885 (R;US) 
Proposed technology and procurement policy for SNAP III. 
Final report, April-September 1986, 12:19856 (R;US) 
Review of color output devices at SNLA, 12:19881 (R;US) 
Data Base Management 
Monitoring the use of ISSCO products, 12:19848 (R;US) 
COMPUTER NETWORKS 
Parallel Processing 
Synthesis of partitionable multistage networks. Final report, 
12:19855 (R;US) 
COMPUTER PROGRAMS 
See COMPUTER CODES 
COMPUTER-AIDED MANUFACTURING 
Measuring Instruments 
Soft functional gaging on coordinate measuring machines, 
12:18820 (R;US) 
COMPUTERIZED CONTROL SYSTEMS 
Computer-Aided Design 
Prototype of a computer method for designing and analyzing 
heating, ventilating, and air-conditioning proportional, 
electronic-control systems. Master's thesis, 12:18412 (R;US) 
Data Acquisition Systems 
Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17778 (R;XU) 
Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17774 (R;XU) 
Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 


12:17773 (R;XU) 





COMPUTERIZED CONTROL SYSTEMS 
Data Acquisition Systems 


Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17772 (R;XU) 

Data Analysis 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17773 (R;XU) 

COMPUTERIZED TOMOGRAPHY 

An imaging technique in which transmission measurements of a 
narrow beam of rays, photons, or particles made at several 
different angles around an object may be used with a computer 
program to obtain a clear image of one plane 

Computer Graphics 
Review of color output devices at SNLA, 12:19881 (R;US) 
Processing 


Review of color output devices at SNLA, 12:19881 (R;US) 
CONCENTRATING COLLECTORS 
Design 
Axially symmetric nonimaging flux concentrators with the 
maximum theoretical concentration ratio, 12:18041 (J;US) 
Functional Models 
Concentrating photovoltaic collectors. Final report, 9 October 
1985-31 October 1986, 12:18039 (R;US) 
CONCENTRATIONS (RADIONUCLIDES) 
See RADIOACTIVITY 
CONCENTRATOR SOLAR CELLS 
Prior to July, 1979 SOLAR CELLS or specific solar cells 
descriptors and SOLAR CONCENTRATORS were used to 
index this concept. 
Concentrating photovoltaic collectors. Final report, 9 October 
1985-31 October 1986, 12:18039 (R;US) 
CONCRETES 
See also REINFORCED CONCRETE 
Mechanical Properties 
Cement fixation studies at Oak Ridge Gaseous Diffusion Plant, 
12:19097 (R;US) 
CONDENSERS (STEAM) 
See STEAM CONDENSERS 
CONIFERS 
Biological Stress 
Recognizing plant stress caused by ozone, 12:19222 (RA;DE) 
CONNECTIONS 
See JOINTS 
CONSERVATION (ENERGY) 
See ENERGY CONSERVATION 
CONSERVATION LAWS 
Algorithms 
Semi-implicit and fully implicit shock-capturing methods for 
hyperbolic conservation laws with stiff source terms, 
12:19379 (R;US) 
CONSOLIDATED FUEL REPROCESSING PROGRAM 
The Oak Ridge National Laboratory's Robotics and Intelligent 
Systems Program, 12:17850 (R;US) 
CONTACT RADIOTHERAPY 
See RADIOTHERAPY 
CONTACTORS 
See SWITCHES 
CONTAINMENT 


See also CONTAINMENT BUILDINGS 
CONTAINMENT SYSTEMS 


Proceedings of the workshop on a containment performance 
design objective, 12:18188 (R;US) 


Proceedings of the workshop on a containment performance 
design objective, 12:18188 (R;US) 
CONTAINMENT BUILDINGS 
Building Materials 
Degradation of building materials over a lifespan of 30-100 
years, 12:18322 (R;FR) 
CONTAINMENT SYSTEMS 
Melting 
Natural convection characteristics of pool penetration into a 
melting miscible substrate. Final report, 12:18342 (R;US) 
CONTAMINATION (INTERNAL) 
See RADIONUCLIDE KINETICS 
CONTENT ANALYSIS 
See CHEMICAL ANALYSIS 
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CONTROL EQUIPMENT 
See also SERVOMECHANISMS 
Field Tests 


Design of the energy management system for the HVAC- 
equipment in industrial buildings, 12:18439 (R;FI;In Finnish) 
CONTROL (RADIOACTIVITY) 
See RADIATION MONITORING 
CONTROL SYSTEMS 
For automated processes including feedback. 


See also COMPUTERIZED CONTROL SYSTEMS 
ON-LINE CONTROL SYSTEMS 


Demonstration Programs 
Demonstration of district heating load control system, Project 
plan, 12:18486 (R;FI;In Finnish) 
Design 
Control system modernization for thermal power plants, 
12:18067 (RA;US) 
Energy Management 
Design of the energy management system for the HVAC- 
equipment in industrial buildings, 12:18439 (R;FI;In Finnish) 
Maintenance 
Design of the energy management system for the HVAC- 
equipment in industrial buildings, 12:18439 (R;FI;In Finnish) 
Mathematical Models 
A survey of adaptive control technology in robotics, 12:18806 
(R;US) 
Performance 
Control system modernization for thermal power plants, 
12:18067 (RA;US) 
Research Programs 
Demonstration of district heating load control system, Project 
plan, 12:18486 (R;FI;In Finnish) 
Servomechanisms 
A survey of adaptive control technology in robotics, 12:18806 
(R;US) 
Systems Analysis 
A survey of adaptive control technology in robotics, 12:18806 
(R;US) 
Valves 
Spatiotemporal control of exhaust air ventilation, 12:18450 
(R;FI;In Finnish) 
CONVECTION 
Modulation 
Observability of hexagons in modulated Rayleigh—Benard 
convection, 12:19385 (J;US) 
COOLANTS 
See also specific coolant materials. 
Flow Rate 
Water flow measurement by neutron correlation, 12:18214 
(RA;XA) 
COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also OPEN-CYCLE COOLING SYSTEMS 


REACTOR COOLING SYSTEMS 
THERMONUCLEAR REACTOR COOLING SYSTEMS 


Design 
High-average-power solid-state glass laser: Design notes, 
12:18832 (R;US) 
Technology Transfer 
Wet-dry cooling demonstration: A transfer of technology: 
Final report, 12:18459 (R;US) 
COOLING TOWERS 
Reliability 
Restoration, testing and repair of 30-year old cooling towers at 
the Paducah Gaseous Diffusion Plant, Phase 2, 12:18463 
(R;US) 
Repair 
Restoration, testing and repair of 30-year old cooling towers at 
the Paducah Gaseous Diffusion Plant, Phase 2, 12:18463 
(R;US) 
Testing 
Restoration, testing and repair of 30-year old cooling towers at 
the Paducah Gaseous Diffusion Plant, Phase 2, 12:18463 
(R;US) 
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COOLING WATER CHEMICAL TREATMENT 
See WATER CHEMISTRY 
COPOLYMERS 


Associative polymers for mobility control in enhanced oil 
recovery: First annual report for the period October 1985- 
October 1986 (Copolymers of acrylamide with analogs of 3- 
acrylamide-3-methylbutanoate), 12:17811 (R;US) 

Structural Chemical Analysis 

Associative polymers for mobility control in enhanced oil 
recovery: First annual report for the period October 1985- 
October 1986 (Copolymers of acrylamide with analogs of 3- 
acrylamide-3-methylbutanoate), 12:17811 (R;US) 

Synthesis 

Associative polymers for mobility control in enhanced oil 
recovery: First annual report for the period October 1985- 
October 1986 (Copolymers of acrylamide with analogs of 3- 
acrylamide-3-methylbutanoate), 12:17811 (R;US) 

COPPER 


Diffusion bonding depleted uranium to copper, 12:18551 
(R;US) 
Coatings 
Glancing angle scattering and neutralization of a positron beam 
at metal surfaces, 12:19330 (J;US) 
Crystal Structure 
Low-energy electron and positron diffraction measurements 
and analysis on Cu(100), 12:18569 (J;US) 
Diffusion Welding 
Development of the diffusion bonding process, 12:18546 
(R;US) 
Electric Contacts 
Influence of ac contact impedance on high-frequency, low- 
temperature, or fast-transient junction measurements in 
semiconductors, 12:18646 (J;US) 
Electric Impedance 
Influence of ac contact impedance on high-frequency, low- 
temperature, or fast-transient junction measurements in 
semiconductors, 12:18646 (J;US) 
Electron Diffraction 
Low-energy electron and positron diffraction measurements 
and analysis on Cu(100), 12:18569 (J;US) 
Energy Levels 
Anomalous surface-state penetration near a band edge, 
12:18586 (J;US) 
Hydrolysis 
Hydrolysis and formation constants at 25°C, 12:18708 (R;US) 
Ton-Atom Collisions 
Multiple ionization in relativistic heavy-ion—atom collisions, 
12:19329 (J;US) 


Sorbent and leachate characteristics of fly ash, 12:17801 
(BA;US) 
Liquid Column Chromatography 
Determination of cobalt, copper, mercury, and nickel as Bis(2- 
hydroxyethyl)dithiocarbamate complexes by high- 
performance liquid chromatography, 12:18683 (J;US) 
Optical Properties 
Glancing incidence measurements of diamond turned copper 
mirrors, 12:18576 (J;US) 
Penetration Depth 
Penetration depth of a superconducting superlattice, 12:18570 
(J;US) 
Photoelectron Spectroscopy 
Geometry of (22)S/Cu(001) determined with use of angle- 
resolved-photoemission extended fine structure, 12:18562 
(J;US) 
Physical Radiation Effects 
Spectral effects in low-dose fission and fusion neutron 
irradiated metals and alloys, 12:18530 (R;US) 
Positron Collisions 
Glancing angle scattering and neutralization of a positron beam 
at metal surfaces, 12:19330 (J;US) 
Low-energy electron and positron diffraction measurements 
and analysis on Cu(100), 12:18569 (J;US) 


Sorptive Properties 
Geometry of (22)S/Cu(001) determined with use of angle- 
resolved-photoemission extended fine structure, 12:18562 
(J;US) 
Spectral Reflectance 
Glancing incidence measurements of diamond turned copper 
mirrors, 12:18576 (J;US) 


Penetration depth of a superconducting superlattice, 12:18570 
GJ;US) 


Properties 
Anomalous surface-state penetration near a band edge, 
12:18586 (J;US) 
Tensile Properties 
Spectral effects in low-dose fission and fusion neutron 
irradiated metals and alloys, 12:18530 (R;US) 
Work Functions 
Temperature dependence of the positronium work function, 
12:19333 (J;US) 
COPPER 63 
Neutron Reactions 
Activation experiments with ultracold neutrons. Measurement 
of neutron absorption coefficient at subbarrier reflection 
from copper surface, 12:19613 (R;SU;In Russian) 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 


Ocean Thermal Energy Conversion - Materials issues, 12:18031 
(BA;US) 


Deformation-induced amorphization of crystalline particles in a 
Cu-Ti metallic glass, 12:18545 (R;US) 
Electric Conductivity 
Response of Kondo lattice systems to pressure (YbAgCu; 
YbCu2Sie; YoRheSiz), 12:18541 (R;US) 
Electronic Structure 
Electronic structure of magnetic impurities in copper, 12:18578 
(J;US) 
Kondo Effect 
Response of Kondo lattice systems to pressure (YbAgCu; 
YbCuzSie; YbRheSiz), 12:18541 (R;US) 
Vitrification 
Deformation-induced amorphization of crystalline particles in a 
Cu-Ti metallic glass, 12:18545 (R;US) 
COPPER BASE ALLOYS 
Sputtering 
Charge transfer processes and sputtering processes of self- 
sustaining alkali metal coatings on metal surfaces, 12:18509 
(R;US) 
COPPER COMPLEXES 
Solubility 
Determination of cobalt, copper, mercury, and nickel as Bis(2- 
hydroxyethyl)dithiocarbamate complexes by high- 
performance liquid chromatography, 12:18683 (J;US) 
COPPER FLUORIDES 
Magnons 
Polarized neutron studies of forbidden magnons in the two- 
dimensional ferromagnet KoCuF,, 12:18649 (J;US) 
Neutron Diffraction 
Polarized neutron studies of forbidden magnons in the two- 
dimensional ferromagnet KaCuF,, 12:18649 (J;US) 
COPPER OXIDES 
Critical Field 
Upper critical fields and high superconducting transition 
temperatures of La/sub 1.85/Sr/sub 0.15/CuO, and La/sub 
1.85/Ba/sub 0.15/CuO,, 12:18608 (J;US) 
Sorptive Properties 
Characterization and fundamental studies on CuO sorbent 
materials to determine attrition mechanisms on substrate 
gamma alumina: Technical progress report No. 1 for the 
period September 23, 1986 to December 23, 1986, 12:19037 
(R;US) 
Transition Temperature 
Upper critical fields and high superconducting transition 
temperatures of La/sub 1.85/Sr/sub 0.15/CuO, and La/sub 
1.85/Ba/sub 0.15/CuO,, 12:18608 (J;US) 





COPPER VAPOR LASERS 
A Codes 


COPPER VAPOR LASERS 
See GAS LASERS 
CORES (DRILL) 
See DRILL CORES 
CORES (REACTOR) 
See REACTOR CORES 
CORIUM 
A Codes 
Thermal-hydraulic and characteristic models for packed debris 
beds, 12:18338 (R;US) 
CORN STOVER 
See AGRICULTURAL WASTES 
CORONA DISCHARGES 
Numerical Analysis 
Asymptotic analysis of corona discharge from thin electrodes, 
12:19319 (R;US) 
CORONA (SOLAR) 
See SOLAR CORONA 
CORONARIES 
Diagnosis 
Myocardic perfusion with thallium-201 in symptomatic patients 
with slow flow to cinecororarigraphy, 12:19173 (RA;BR;In 
Portuguese) 
CORRELATION FUNCTIONS 
Equations of Motion 
Equation of motion for correlation function of strongly- 
coupled plasma, 12:19770 (BA;US) 
CORROSION INHIBITORS 
Inhibiting localized corrosion during storage of dilute SRP 
wastes, 12:17886 (R;US) 
COSMIC MUONS 
Prior to July, 1975 information was indexed to MUONS. 
Cosmic Ray Detection 
Search for magnetic monopoles, neutrino oscillations, and 
superhigh energy physics: Technical progress report, 
12:19262 (R;US) 
COSMIC NEUTRINOS 
Prior to July, 1975 information was indexed to NEUTRINOS. 
Abundance 
Looking for cosmological neutrinos through resonant 
absorption of cosmic ray neutrinos, 12:19285 (BA;US) 
Cosmic Ray Detection 
Search for magnetic monopoles, neutrino oscillations, and 
superhigh energy physics: Technical progress report, 
12:19262 (R;US) 
Detection 
Looking for cosmoiogical neutrinos through resonant 
absorption of cosmic ray neutrinos, 12:19285 (BA;US) 
COSMIC NUCLEI 
Prior to July , 1975 information was indexed to NUCLEI. 
Inclusive Interactions 
Nucleus-nucleus interactions between 20 and 65 GeV per 
nucleon, 12:19400 (J;US) 
COSMIC POSITRONS 
Prior to July, 1975 information was indexed to POSITRONS. 
Annihilation 
A decade of variable positron annihilation radiation from the 
center of the Milky Way, 12:19291 (BA;US) 
COSMIC RAY DETECTION 
Research Programs 
Looking for cosmological neutrinos through resonant 
absorption of cosmic ray neutrinos, 12:19285 (BA;US) 
Monopoles and the Homestake underground scintillation 
detector, 12:19405 (BA;US) 
Solid Scintillation Detectors 
Monopoles and the Homestake underground scintillation 
detector, 12:19405 (BA;US) 
COSMOGONY 
See COSMOLOGY 
COSMOLOGICAL MODELS 
Computerized Simulation 
Double inflation: A possible resolution of the large-scale 
structure problem, 12:19266 (R;US) 
Constraints 
The Big Bang, the universe and everything, 12:19289 (BA;US) 
Cosmological Constant 
The Big Bang, the universe and everything, 12:19289 (BA;US) 
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Element Abundance 
The Big Bang, the universe and everything, 12:19289 (BA;US) 
Fluctuations 
Galactic cycles and their relationship to life on earth, 12:19287 
(BA;US) 
Gauge Invariance 
Gauge-invariant perturbations in anisotropic homogeneous 
cosmological models, 12:19280 (R;JP) 
Network Analysis 
Evolution of cosmic networks, 12:19281 (J;US) 
Nucleosynthesis 
The Big Bang, the universe and everything, 12:19289 (BA;US) 
Postulated Particles 
Mirror fermions and cosmology, 12:19512 (BA;US) 
Reaction Kinetics 
Primordial lithium: New reaction rates, new abundances, new 
constraints, 12:19268 (R;US) 
Relict Radiation 
The Big Bang, the universe and everything, 12:19289 (BA;US) 
Reviews 
Inflation in the universe, Circa 1986, 12:19263 (R;US) 
Scalar Fields 
Inflation in spherically symmetric inhomogeneous models, 
12:19267 (R;US) 


Mirror fermions and cosmology, 12:19512 (BA;US) 
Supersymmetric inflationary cosmology, 12:19261 (R;US) 
Velocity 
The large-scale peculiar velocity field in flat models of the 
universe, 12:19264 (R;US) 
COSMOLOGY 
Galactic Evolution 
Galactic cycles and their relationship to life on earth, 12:19287 
(BA;US) 
Nonluminous Matter 
Are baryonic galactic halos possible, 12:19284 (BA;US) 
Nucleosynthesis 
The Big Bang, the universe and everything, 12:19289 (BA;US) 
Planetary Evolution 
Galactic cycles and their relationship to life on earth, 12:19287 
(BA;US) 
Relict Radiation 
Looking for cosmological neutrinos through resonant 
absorption of cosmic ray neutrinos, 12:19285 (BA;US) 
New measurements of the spectrum of the cosmic microwave 
background, 12:19286 (BA;US) 
The Big Bang, the universe and everything, 12:19289 (BA;US) 
Star Evolution 
Galactic cycles and their relationship to life on earth, 12:19287 
(BA;US) 
COSMOS 
See UNIVERSE 
COST ESTIMATION 
Regional logging residue supply curve project: Volume 1, 
Final report, 12:18002 (R;US) 
COTTON 
Fluidized Bed Refuse Gasification 
Economic implications of biomass energy conversion, 12:18001 
(RA;US) 
COULOMB ATTRACTION 
See COULOMB FIELD 
COULOMB BARRIER 
See COULOMB FIELD 
COULOMB FIELD 
Perturbation Theory 
Simplified fixed-point perturbation theory and its application to 
the Coulomb + short-range potential, 12:19679 (R;SU) 
COULOMB POTENTIAL 
See COULOMB FIELD 
COULOMB REPULSION 
See COULOMB FIELD 
W COOLING TOWERS 
See COOLING TOWERS 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
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A study of trench covers to minimize infiltration at waste 
disposal sites: Final report (Glacial till, loess, sand, and 
gravel), 12:17896 (R;US) 

Field Tests 

A study of trench covers to minimize infiltration at waste 
disposal sites: Final report (Glacial till, loess, sand, and 
gravel), 12:17896 (R;US) 

CP INVARIANCE 
Symmetry 


Breaking 
Problems of CP-violation in early unification theories, 12:19422 
(RA;SU) 


Evidence from crater ages for periodic impacts on the Earth, 
12:19244 (J;GB) 
CRETACEOUS PERIOD 
Conditions 
Evidence from crater ages for periodic impacts on the Earth, 
12:19244 (J;GB) 
Trace element patterns at a non-marine Cretaceous-Tertiary 
boundary, 12:19256 (J;GB) 
CRICETULUS 
See HAMSTERS 
CRITICAL ORGANS 
Radiation Doses 
Calculation of dose from external photon exposures using 
reference human phantoms and Monte Carlo methods. Pt. 3. 
Organ doses in X-ray diagnoses, 12:19166 (R;DE) 


Critical enrichment and critical density of infinite systems for 
nuclear criticality safety evaluation, 12:19875 (R;JP;In 
Japanese) 


SIMCRI: a simple computer code for calculating nuclear 
criticality parameters, 12:19876 (R;JP) 


Study of estimating the effective multiplication factor of an 
individual bare unit for evaluation of criticality safety of 
units in array, 12:18811 (R;JP;In Japanese) 

CRITICALITY ACCID 
See CRITICALITY 
CROSS SECTIONS 
Bragg Reflection 

Deviations from Bragg’s rule for the stopping cross sections of 
deuterium in titanium and zirconium deuteride films, 
12:19664 (BA;US) 

Data Covariances 
Covariances for adjusted derived quantities, 12:19529 (R;US) 

CROSSFLOW COOLING TOWERS 

See COOLING TOWERS 
CROWN ETHERS 

See POLYETHYLENE GLYCOLS 
CRUDE OIL 

See PETROLEUM 
CRUSHING 


Study on saccharification of cellulosic wastes with bench scale 
test plant. 1. Characteristics of pulverizer and pulverizing of 
chaff, 12:17956 (R;JP;In Japanese) 

Physical Radiation Effects 

Study on saccharification of cellulosic wastes with bench scale 
test plant. 1. Characteristics of pulverizer and pulverizing of 
chaff, 12:17956 (R;JP;In Japanese) 

CRYOSTATS 
Plastic Scintillation Detectors 

Cryostat for »SR-investigations with cooled scintillation 

counters, 12:18812 (R;SU;In Russian) 
CRYSTAL LATTICES 
Computerized Simulation 

Close-packed (polytypic) structures in molecular-dynamics 

simulations, 12:19659 (J;US) 
Elasticity 

Elastic interaction and stability of misfitting cuboidal 

inhomogeneities, 12:19655 (J;US) 


CRYSTALS 

See also MOLECULAR CRYSTALS 

Dendritic Web Growth Method 
Velocity selection in the symmetric model of dendritic crystal 
growth, 12:19657 (J;US) 

CUCURBITA FOETIDISSIMA 

See BUFFALO GOURD 
CUMULATIVE EFFECT 

See PARTICLE PRODUCTION 


Hydrolysis 
Hydrolysis and formation constants at 25°C, 12:18708 (R;US) 
CURRENT DENSITY 
Measuring Instruments 
Evaluation of Cerenkov converters for measuring current 
density distribution in large-area electron beams, 12:18958 
(R;US) 
CURRENT-DRIVE HEATING 
Reviews 
Theory of current drive in plasmas, 12:19767 (J;US) 


Development and testing of a collecting curtain for an 
electrostatic precipitator, 12:18156 (RA;US) 
Testing 
Development and testing of a collecting curtain for an 
electrostatic precipitator, 12:18156 (RA;US) 
CUTTING TOOLS 
Protective Coatings 
Studies of the interface composition of TiN films formed by 
plasma-assisted chemical vapor deposition using an in-situ 
scratching device, 12:18604 (R;US) 
CYCLOALKANES 
Performance Testing 
Water-assisted and nondonor-vehicle-assisted coal liquefaction, 
12:17729 (J;US) 
CYCLONE COMBUSTORS 
Demonstration Programs 
Comprehensive report to Congress: Clean Coal Technology 
program: Advanced cyclone combustor with integral sulfur, 
nitrogen and ash control, 12:17789 (R;US) 
CYCLOTRON RADIATION 
Emission 
Radiation from pulsed electron beams in space plasmas. Interim 
report, January 1984-March 1985, 12:19710 (R;US) 
Whistler emission and absorption coefficients from an 
anisotropic, multi-component plasma including dielectric 
response, 12:19769 (D;US) 
CYLINDERS 
Objects of cylindrical shape. For containers see headings such as 
GAS CYLINDERS. 


Identification of material constants for a composite shell 
structure, 12:18791 (R;US) 
CZECH WWR-C REACTOR 
See WWR-S-PRAGUE REACTOR 
CZECHOSLOVAKIA 
Coal Industry 
Drivage, development and support of roadways and faces in 
deep mines and consequently in more difficult mining, 
geological and atmospheric conditions, 12:17760 (R;XU) 
Coal Mining 
Coal-mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17762 (R;XU) 
Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17779 
(R;XU) 


Recent progress in research and development concerning the 
mechanization and automation of coal mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17761 (R;XU) 





Surface Mining 


Surface Mining 

Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17779 
(R;XU) 

Underground Mining 

Coal-mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17762 (R;XU) 

Drivage, development and support of roadways and faces in 
deep mines and consequently in more difficult mining, 
geological and atmospheric conditions, 12:17760 (R;XU) 

Recent progress in research and development concerning the 
mechanization and automation of coal mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17761 (R;XU) 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 


12:17763 (R:XU) 


D MESONS 
Prior to Jan. 1985 this information was indexed with the 
descriptor D-1865 RESONANCES. 
Mass Difference 
Chiral mechanism of breaking the AT=1 rule in nonleptonic 
weak decays of charmed hadrons, 12:19433 (R;SU;In 
Russian) 
Weak Hadronic Decay 
Chiral mechanism of breaking the AT=1 rule in nonleptonic 
weak decays of charmed hadrons, 12:19433 (R;SU;In 
Russian) 
D PLUS RESONANCES 
See D MESONS 
D ZERO RESONANCES 
See D MESONS 
D-1865 RESONANCES 
See D MESONS 
DAIRY INDUSTRY 
Energy Conservation 
Energy Integrated dairy Farm System in Puerto Rico, 
12:18457 (R;US) 
Energy Integrated Dairy Farm System in North Dakota, 
12:18458 (R;US) 
Waste Product Utilization 
Energy Integrated dairy Farm System in Puerto Rico, 
12:18457 (R;US) 
DARK MATTER 
See NONLUMINOUS MATTER 
DATA ACQUISITION SYSTEMS 
Recording Systems 
Practical aspects of photonic data recording, 12:18994 (R;US) 
Specifications 
TKO specification, 12:18921 (R;JP) 
DATA ANALYSIS 
Research Programs 
Nuclear Physics and Technology Division: Progress report for 
the year 1985, 12:19524 (R;FR;FR) 
DATA PROCESSING 
Manipulation of unit facts. 
See also TASK SCHEDULING 
Algorithms 
Cellular-automata method for phase unwrapping, 12:19703 
G;US) 
Parallel Processing 
Parallel optical data processing. Final report, 1 September 
1984-1 February 1986, 12:19857 (R;US) 
DEBRIS (NUCLEAR) 
See FISSION PRODUCTS 
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DECANOIC ACID 
Solvent Properties 
Effect of solvent upon competitive liquid-liquid extraction of 
alkali metal cations by 2-[(sym-Dibenzo-16-crown- 
5)oxy]decanoic acid, 12:18692 (J;US) 
DECAY 
For nuclear or particle decay only. 


See also ALPHA DECAY 
BETA DECAY 


On-Line Measurement Systems 
EhLGA measuring apparatus for investigation of short-lived 
isotope decay, 12:18953 (R;SU;In Russian) 
DECIDUOUS TREES 
Biological Stress 
Recognizing plant stress caused by ozone, 12:19222 (RA;DE) 
DEEP INELASTIC HEAVY ION REACTIONS 
Irreversible Processes 
Dissipative diabatic dynamics of nucleus-nucleus collisions, 
12:19571 (R;DE) 
Pair Production 
Puzzling positron peaks in heavy-ion collisions, 12:19572 
(R;DE) 
DEEP INELASTIC SCATTERING 
Quark Model 
Multiquark interactions, 12:19575 (RA;SU) 
Radiative Corrections 
Radiative corrections to deep inelastic muon scattering, 
12:19428 (R;SU) 
DEFORMATION 
See also NUCLEAR DEFORMATION 
Correlations 
Experimental characterization of the hydraulic and mechanical 
behavior of a jointed rock specimen, 12:19250 (R;US) 
DEFORMED NUCLEI 
Interacting Boson Model 
Confrontation between the quasiparticle-phonon nuclear model 
and the interacting boson for deformed nuclei (sup(158)Gd, 
sup(158,160,162)Dy, sup(168,170)Er, sup(172)Yb, sup(178)Hf 
deformed nuclei), 12:19583 (R;SU) 
Mean-Field Theory 
Relativistic Hartree calculations for axially deformed nuclei, 
12:19604 (J;US) 
Nilsson-Mottelson Model 
Nuclear rotation, Nambu-Goldstone mode and Higgs 
mechanism, 12:19600 (R;JP) 
Nuclear Structure 
Relativistic Hartree calculations for axially deformed nuclei, 
12:19604 (J;US) 
Quasiparticle-Phonon Model 
Confrontation between the quasiparticle-phonon nuclear model 
and the interacting boson for deformed nuclei (sup(158)Gd, 
sup(158,160,162)Dy, sup(168,170)Er, sup(172)Yb, sup(178)Hf 
deformed nuclei), 12:19583 (R;SU) 
DEGRADATION (NUCLEAR) 
See DECAY 
DEGRADATION (RADIOINDUCED) 
See RADIOLYSIS 
DEHYDROGENASES 
See OXIDOREDUCTASES 
DELAYED NEUTRONS 
Neutron Emission 
P/sub n/ measurements at TRISTAN by a £-n coincidence 
technique, 12:19539 (R;US) 
DELTA RESONANCES (MESON) 
See MESON RESONANCES 
DELTA-1236 RESONANCES 
Particle Production 
Resonance particle production in inelastic N-N and 7-N 
interactions, 12:19426 (R;SU) 
DENDRITIC WEB GROWTH METHOD 
Large area sheet task: Advanced dendritic web growth 


development: Final report, May 1985 to September 1986, 
12:18007 (R;US) 
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DENITRIFICATION 
Additives 
Controlling nitrogen oxide and sulfur dioxide emissions with 
modified calcium hydroxide, 12:19032 (R;US) 
Catalysts 
Catalytic methods for improved coal liquefaction and 
hydrotreating: Quarterly report No. 5 for the period 
September 23, 1986 through December 22, 1986, 12:17704 
(R;US) 
Economics 
Characterization and fundamental studies on CuO sorbent 
materials to determine attrition mechanisms on substrate 
gamma alumina: Technical progress report No. 1 for the 
period September 23, 1986 to December 23, 1986, 12:19037 
(R;US) 
Proceedings: 1986 joint symposium on dry SO, and 
simultaneous SO2/NO/sub x/ control technologies: Volume 
2, Economics, power plant integration, and commercial 
applications, 12:17745 (R;US) 
Technology Utilization 
Proceedings: 1986 joint symposium on dry SO: and 
simultaneous SO2./NO/sub x/ control technologies: Volume 
2, Economics, power plant integration, and commercial 
applications, 12:17745 (R;US) 


Allocations 
LINRAT - an energy rationing model for Denmark, 12:18362 
(R;DK;In Danish) 
DENTISTRY 
Occupational Safety 
Visible-light resin-curing units: retinal hazards and protective 
lenses. Final report, December 1982-May 1986, 12:19233 


DEOXYPENTOSE NUCLEIC ACID 
See DNA 
DEOXYRIBONUCLEIC ACID 


Diffusion bonding depleted uranium to copper, 12:18551 
(R;US) 
Oxidation 
Pilot plant operation of the Uranium Chip Oxidation Facility at 
the Y-12 Plant, 12:17926 (R;US) 
DEPLETION (ISOTOPIC) 
See ISOTOPE SEPARATION 
DEPOSITION 
For the laying down of a substance on a surface; for deposition of 
elements and nuclides in tissues of living organisms use 
RETENTION. 
Measuring Methods 
Dry deposition from plumes of coal-fired installations, 12:17753 
(R;NL;DU) 
DEPOSITS (GEOLOGICAL) 
See GEOLOGIC DEPOSITS 
DESERTRON 
See SUPERCONDUCTING SUPER COLLIDER 
DESOXYRIBONUCLEIC ACID 
See DNA 
DESULFURIZATION 
Additives 
Controlling nitrogen oxide and sulfur dioxide emissions with 
modified calcium hydroxide, 12:19032 (R;US) 
Bench-Scale Experiments 
Desulfurization of hot flue gases, preliminary study, 12:17792 
(R;FI;In Finnish) 


Molten hydroxide coal desulfurization using model systems, 

12:17726 (BA;US) 
Economics 

Characterization and fundamental studies on CuO sorbent 
materials to determine attrition mechanisms on substrate 
gamma alumina: Technical progress report No. 1 for the 
period September 23, 1986 to December 23, 1986, 12:19037 
(R;US) 


Chemical Preparation 


Proceedings: 1986 joint symposium on dry SO: and 
simultaneous SO2/NO/sub x/ control technologies: Volume 
2, Economics, power plant integration, and commercial 
applications, 12:17745 (R;US) 
Fluidized Beds 
Desulfurization of hot flue gases, preliminary study, 12:17792 
(R;FI,In Finnish) 
Simulation 
Molten hydroxide coal desulfurization using model systems, 
12:17726 (BA;US) 
Technology Utilization 
Proceedings: 1986 joint symposium on dry SO; and 
simultaneous SO2/NO/sub x/ control technologies: Volume 
2, Economics, power plant integration, and commercial 
applications, 12:17745 (R;US) 
DETECTION (FAILED ELEMENT) 
See FAILED ELEMENT DETECTION 
DETECTION (NUCLEAR EXPLOSIONS) 
See NUCLEAR EXPLOSION DETECTION 
DETECTION (SEISMIC) 
See SEISMIC DETECTION 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATIONS 
Blast Effects 
Blast wave effects at short distances, 12:19008 (R;US) 
Mathematical Models 
Recent advances in numerical modeling of detonations, 
12:19013 (J;DE) 
Shock Waves 
Blast wave effects at short distances, 12:19008 (R;US) 
DETONATORS 
Meetings 
Semiconductor bridge (SCB) development technology transfer 
symposium, 12:19012 (R;US) 
DEUTERIDES 
See also HYDROGEN DEUTERIDE 
Bragg Reflection 
Deviations from Bragg’s rule for the stopping cross sections of 
deuterium in titanium and zirconium deuteride films, 
12:19664 (BA;US) 
DEUTERIUM 
Cubic Lattices 
Nuclear spin-polarized HD, D2, HT and DT solids, liquids and 
high density gases: Quarterly status report No. 10, October 
1, 1986-December 31, 1986, 12:19638 (R;US) 
Diffusion 
Investigation of hydrogen and deuterium through double shell 
(Au+EhI698 alloy) at high temperature and pressure, 
12:18537 (R;SU;In Russian) 
Penetration of hydrogen isotopes through EhI 698 alloy at 
high pressure and temperature, 12:18536 (R;SU;In Russian) 
Isotope Effects 
Determination of deuterated methanes for use as atmospheric 
tracers, 12:18785 (R;US) 
Spin-Lattice Relaxation 
Nuclear spin-polarized HD, D2, HT and DT solids, liquids and 
high density gases: rly status report No. 10, October 
1, 1986-December 31, 1986, 12:19638 (R;US) 
Stopping Power 
Deviations from Bragg’s rule for the stopping cross sections of 
deuterium in titanium and zirconium deuteride films, 
12:19664 (BA;US) 
DEUTERIUM COMPOUNDS 
See also DEUTERIDES 
Absorption Spectroscopy 
Infrared spectra of the clathrate hydrates of acetylene and of 
acetylene/acetone, 12:18724 (J;US) 
A 
Vibrational electron energy loss spectroscopic study of 
benzene, toluene, and pyridine adsorbed on Pd(111) at 180 
K, 12:18725 (J;US) 
Chemical Preparation 
Cr (5) complex synthesis in deuterated ethanediol and 
propanediol for the target with polarized deuterons, 12:18707 
(R;SU;In Russian) 





DEUTERIUM COMPOUNDS 
Chemical Reactions 


Chemical Reactions 
Vibrational electron energy loss spectroscopic study of 
benzene, toluene, and pyridine adsorbed on Pd(111) at 180 
K, 12:18725 (J;US) 
Crystal-Phase Transformations 
Neutron diffraction study of superionic phase transition of 
cesium hydro and deuteroselenates, 12:19646 (R;SU;In 
Russian) 
Energy-Loss Spectroscopy 
Vibrational electron energy loss spectroscopic study of 
benzene, toluene, and pyridine adsorbed on Pd(111) at 180 
K, 12:18725 (J;US) 
Vibrational States 
Vibrational electron energy loss spectroscopic study of 
benzene, toluene, and pyridine adsorbed on Pd(111) at 180 
K, 12:18725 (J;US) 
DEUTERIUM HYDRIDE 
See HYDROGEN DEUTERIDE 
DEUTERIUM OXIDES 
See HEAVY WATER 
DEUTERIUM TARGET 
Deuteron Reactions 
Pion-pion scattering at high energies, 12:19416 (RA;SU) 
Primordial lithium: New reaction rates, new abundances, new 
constraints, 12:19268 (R;US) 
Electron Reactions 
Effect of meson exchange currents and of deuteron quark 
structure in elastic eD scattering, 12:19589 (R;SU;In Russian) 
Form factors and polarization in elastic eD scattering with 
account of meson and quark degrees of freedom in deuteron, 
12:19442 (R;SU;In Russian) 
Retardian effects in meson exchange currents and elastic eD 
scattering, 12:19441 (R;SU;In Russian) 
Hadron Reactions 
Isotopic invariance and Glauber corrections to the effective 
cross sections of reactions in interaction of hadrons with 
deuterons, 12:19438 (R;SU;In Russian) 
Muon Reactions 
Measurement of nuclear effects in deep inelastic muon 
scattering on deuterium, nitrogen and iron targets, 12:19531 
(R;SU) 
Proton Reactions 
Influence of the deuteron polarizability on radiative pd-capture 
at astrophysical low energies, 12:19586 (R;SU) 
Sample Preparation 
Cr (5) complex synthesis in deuterated ethanediol and 
propanediol for the target with polarized deuterons, 12:18707 
(R;SU;In Russian) 
Spin Orientation 
Frozen spin polarized deuteron target 60 cm/sup 3/ in volume, 
12:18945 (R;SU) 
DEUTERON REACTIONS 
Breakup Reactions 
Enhancements observed in the two-proton invariant mass 
distribution in the pionless deuteron breakup at 3.3 GeV/c, 
12:19532 (R;SU) 
Elastic Scattering 
Pion-pion scattering at high energies, 12:19416 (RA;SU) 
DEUTERON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
DEUTERON REACTIONS 
DEUTERONS 
Algebraic Currents 
Retardian effects in meson exchange currents and elastic eD 
scattering, 12:19441 (R;SU;In Russian) 
Diffusion 
Protons and deuterons in stoichiometric and nonstoichiometric 
MgAkO,, 12:18613 (J;US) 
Electromagnetic Form Factors 
Form factors and polarization in elastic eD scattering with 
account of meson and quark degrees of freedom in deuteron, 
12:19442 (R;SU;In Russian) 
Nuclear Reaction Yield 
Entropy of the system formed in heavy ion collision, 12:19577 
(R;SU) 
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Spin Orientation 

Form factors and polarization in elastic eD scattering with 
account of meson and quark degrees of freedom in deuteron, 
12:19442 (R;SU;In Russian) 

Structure Functions 

Form factors and polarization in elastic eD scattering with 
account of meson and quark degrees of freedom in deuteron, 
12:19442 (R;SU;In Russian) 

DEVICES 
See EQUIPMENT 
DIAMONDS 
Failures 
Finite element design of diamond anvils, 12:19002 (J;US) 
DIAPHRAGMS (THERMONUCLEAR DEVICE) 
See LIMITERS 
DIBARYON RESONANCES 
Particle Decay 

Study on anomalous pion production in the Cu(p,7/sup +/))X 
reaction at Tsub(p) equal 350 MeV energy, 12:19395 
(RA;SU;In Russian) 

Particle Production 

Model of rotating joint oriented strings for narrow diproton 
resonances, 12:19439 (R;SU;In Russian) 

Study on anomalous pion production in the Cu(p,7/sup +/)X 
reaction at Tsub(p) equal 350 MeV energy, 12:19395 
(RA;SU;In Russian) 

DIBORANE 
See BORANES 
DIELECTRIC MATERIALS 
Abstracts 


Program and abstracts of fifth international symposium on 
gaseous dielectrics, 12:18790 (R;US) 
High-Frequency Heating 
Potential applications of high-frequency dielectric heating in 
mechanical forest industry in Finland, 12:18462 (R;FI;In 
Finnish) 
Microwave Heating 
Potential applications of high-frequency dielectric heating in 
mechanical forest industry in Finland, 12:18462 (R;FI;In 
Finnish) 
DIELECTRICS 
See DIELECTRIC MATERIALS 
DIESEL ENGINES 
Automotive Fuels 
Investigation of the confined combustion properties of residual 
fuels used in marine and industrial engines. Final report for 
the period 1 November 1982 to 31 July 1984, 12:17827 
(R;DE) 
Exhaust Gases 
Development and validation of an on-board diesel particulates 
sampler, 12:18495 (R;US) 
Fuel Substitution 
Catalytic conversion of biomass derived synthesis gas to diesel 
fuel in a slurry reactor, 12:17973 (J;US) 
Synthetic gasolines and diesel fuels from processing of shale 
oils and coal liquids, 12:18493 (B;US) 
The autoignition and combustion of coal-water slurry under 
simulated diesel engine conditions, 12:17795 (J;US) 
Fuels 
A low cost high energy density carbon black fuel mix for heat 
engines, 12:17787 (R;US) 
DIESEL FUELS 
Biosynthesis 
Catalytic conversion of biomass derived synthesis gas to diesel 
fuel in a slurry reactor, 12:17973 (J;US) 
Yields 
Diesel fuel from biomass residues, 12:17996 (RA;US) 
DIESEL OIL (FRACTION) 
See DIESEL FUELS 
DIFFERENTIAL EQUATIONS 
See also PARTIAL DIFFERENTIAL EQUATIONS 
SCHWINGER FUNCTIONAL EQUATIONS 
Parallel Processing 
Domain decomposition preconditioners for elliptic problems in 
two and three dimensions: First approach, 12:19862 (R;US) 
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DIFFRACTION GRATINGS 
See GRATINGS 
DIFFUSION 
Mathematical Models 
[Atmospheric transport and dispersion of pollutants and related 
meteorological studies]: Program summary, 12:19024 (R;US) 
Survival Time 
Diffusion to nonoverlapping or spatially correlated traps, 
12:19662 (J;US) 
Traps 
Diffusion to nonoverlapping or spatially correlated traps, 
12:19662 (J;US) 
DIGESTER GAS 
See METHANE 
DIGESTION 
Pathological Changes 
Gastric emptying of solids in progressive systemic sclerosis, 
12:19180 (RA;BR;In Portuguese) 
DIMERCAPTOETHANE 
See DITHIOLS 
DIMETHYL KETONE 
See ACETONE 
DIMETHYL SULFOXIDE 
See DMSO 
DIOLS 
See GLYCOLS 
DIOXANE 
Dehalogenation 
Effects of heterogeneous metallic catalysts on radiochemical 
behaviour of hydrogenation and dehalogenation by gaseous 
tritium, 12:18780 (RA;XM;In Russian) 


Effects of heterogeneous metallic catalysts on radiochemical 
behaviour of hydrogenation and dehalogenation by gaseous 


tritium, 12:18780 (RA;XM;In Russian) 
1,4-DIOXANE 
See DIOXANE 
DIOXYETHYLENE ETHER 
See DIOXANE 
DIPHENYLPHOSPHINE OXIDE 
See ORGANIC PHOSPHORUS COMPOUNDS 
DIRAC EQUATION 
Degrees of Freedom 
Dirac-Kaehler equation and geometrical interpretation of dyal 
degrees of freedom, 12:19479 (RA;SU;In Russian) 
Fermions 
Geometrical fermions and the generation model, 12:19478 
(RA;SU;In Russian) 
Spin 
Dirac-Kaehler equation and geometrical interpretation of dyal 
degrees of freedom, 12:19479 (RA;SU;In Russian) 
DIRAC MONOPOLES 
See MAGNETIC MONOPOLES 
DIRECTED-ENERGY WEAPONS 
Ballistic Missile Defense 
Reduction in coverage of KEW (kinetic energy weapons) 
boost-phase-intercept system due to decreased booster burn 
time and increased commitment delay. Final report, 
November 1985-July 1986, 12:19015 (R;US) 
DISASTERS 
Communications 
Communications systems for emergency deployment 
applications, 12:19234 (R;US) 
DISINTEGRATION (FISSION) 
See FISSION 
DISINTEGRATION (NUCLEAR) 
See DECAY 
DISLOCATIONS 
Dislocation reactions at grain boundaries in Lie ordered alloys, 
12:18521 (R;US) 
Transport Theory 
Dislocation transport in shock-loaded single crystals, 12:18657 
(J;US) 
DISPERSANTS (CHEMICAL) 
See SURFACTANTS 


DISPLACEMENT FLUIDS 
Monitoring 
A technical note on measurement of viscous fingering in steam 
extraction of heavy oils, 12:17818 (J;US) 


Associative polymers for mobility control in enhanced oil 
recovery: First annual report for the period October 1985- 
October 1986, 12:17811 (R;US) 

Design, construction, and operation of an apparatus to measure 
viscosity and screen factor of polymer solutions at high 
temperatures: Topical report, 12:17816 (R;US) 

Rheological behavior of Pusher 500 under a variety of 
chemical and thermal conditions: Topical report, 12:17817 
(R;US) 

Viscous Flow 
A technical note on measurement of viscous fingering in steam 
extraction of heavy oils, 12:17818 (J;US) 
DISSOLVED MATERIALS 
See SOLUTES 
DISSOLVED OXYGEN 
See OXYGEN 
DISTILLATES 
Quantitative Chemical Analysis 

Serially interfaced gas chromatography/Fourier transform 
infrared spectrometer/ion trap mass spectrometer system, 
12:18690 (J;US) 

DISTRICT COOLING 
Feasibility Studies 

District heating and cooling for the city of Olympia and the 
Washington State Capitol Campus: Phase 1 feasibility study, 
12:18478 (R;US) 

DISTRICT HEATING 
Control Systems 
Demonstration of district heating load control system, Project 
plan, 12:18486 (R;FI;In Finnish) 
Energy Consumption 
Calculating tarifs for the district heat supply, 12:18480 
(R;DE;In German) 
Feasibility Studies 

District heating and cooling for the city of Olympia and the 
Washington State Capitol Campus: Phase 1 feasibility study, 
12:18478 (R;US) 

Load Management 

Demonstration of district heating load control system, Project 

plan, 12:18486 (R;FI;In Finnish) 
Planning 

Reliability of district heating system and its influence on 

dimensioning, 12:18479 (R;FI;In Finnish) 
Reliability 

Reliability of district heating system and its influence on 

dimensioning, 12:18479 (R;FI;In Finnish) 
Seasonal Thermal Energy Storage 
High and low temperature underground heat storage - 
technical and economic aspects, 12:18477 (R;SE;In Swedish) 
DISUSED MINESHAFTS 
See ABANDONED SHAFTS 
DITHIOLS 
Solubility 

Determination of cobalt, copper, mercury, and nickel as Bis(2- 
hydroxyethyl)dithiocarbamate complexes by high- 
performance liquid chromatography, 12:18683 (J;US) 

DIVA TOKAMAK 
See JFT-2A TOKAMAK 
DIVERTORS 
See also POLOIDAL FIELD DIVERTORS 
Electric Discharges 

Global particle balance in ohmically heated divertor discharge 
of JT-60 tokamak, 12:19786 (R;JP) 

Magnetic Fluctuations during plasma current rise of divertor 
discharge in JT-60, 12:19787 (R;JP) 

Fluctuations 

Magnetic Fluctuations during plasma current rise of divertor 

discharge in JT-60, 12:19787 (R;JP) 
Joule Heating 

Radiation loss and global energy balance of ohmically heated 

divertor discharge in JT-60 tokamak, 12:19726 (R;JP) 





DIVERTORS 
JT-60 Tokamak 


JT-60 Tokamak 

Radiation loss and global energy balance of ohmically heated 

divertor discharge in JT-60 tokamak, 12:19726 (R;JP) 
DMSO 
Adsorption Heat 

[Acid base properties of coals and other solids: Quarterly 

report No. 5, 12/1/86-2/28/87], 12:17736 (R;US) 
Polarizability 

[Acid base properties of coals and other solids: Quarterly 

report No. 5, 12/1/86-2/28/87], 12:17736 (R;US) 
DNA 
Biochemical Reaction Kinetics 

The estimation of spur yields by Monte Carlo methods, 

12:18747 (BA;US) 
Biological Repair 

DNA repair genes of mammalian cells, 12:19140 (BA;US) 

DNA repair and replication in xeroderma pigmentosum and 
related disorders, 12:19141 (BA;US) 

Strand Breaks 

The estimation of spur yields by Monte Carlo methods, 

12:18747 (BA;US) 
DNA REPAIR 
Biochemical Reaction Kinetics 

The estimation of spur yields by Monte Carlo methods, 

12:18747 (BA;US) 
DODECANE 
Vapor Pressure 

Prediction of thermodynamic properties of coal derivatives: 
Progress report for period September 1, 1984 to August 31, 
1987, 12:17734 (R;US) 

DODEWAARD REACTOR 
Dodewaard, Gelderland, Netherlands 
In Core Instruments 

Measurements and analysis of neutron and gamma noise in 

BWR’s, 12:18191 (RA;XA) 
Reactor Noise 

Measurements and analysis of neutron and gamma noise in 

BWR’s, 12:18191 (RA;XA) 
DOGS 
Blood Platelets 

Evaluation of I-123 and In-111 labeled anti-platelet monoclonal 
antibody for the scintigraphic localization of in vivo 
thrombi, 12:19186 (J;US) 

DOLOMITE 
Sorptive Properties 

Studies on the reaction of calcined limestone with sulfur 
dioxide: Technical progress report for the period October- 
December 1986, 12:19035 (R;US) 

Studies on the reaction of calcined limestone with sulfur 
dioxide: Topical report, October 1985-September 1986, 
12:18095 (R;US) 

Studies on the reaction of calcined limestone with sulfur 
dioxide: Technical progress report for the period July- 
September 1986, 12:19036 (R;US) 

DOLPHINS 
See CETACEANS 
DOMESTIC WASTES 
See MUNICIPAL WASTES 
DOPED MATERIALS 
Energy Levels 

Anomalous surface-state penetration near a band edge, 

12:18586 (J;US) 
Surface Properties 
Anomalous surface-state penetration near a band edge, 
12:18586 (J;US) 
DORMITORIES 
See RESIDENTIAL BUILDINGS 
DOSE EQUIVALENTS 
Infants 

Estimation of effective dose equivalent applicable for baby and 
infant. Internal dose calculation system and its application, 
12:19627 (RA;JP;In Japanese) 

Radionuclide Kinetics 

Estimation of effective dose equivalent applicable for baby and 
infant. Internal dose calculation system and its application, 
12:19627 (RA;JP;In Japanese) 
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DOSE REDUCTION FACTOR 
See RADIOPROTECTIVE SUBSTANCES 
DOSE RELATIVE FACTOR 
See RADIOPROTECTIVE SUBSTANCES 
DOSEMETERS 
Design 
New fluorescence techniques for detecting noble gases, 
12:18743 (R;US) 
DOSIMETERS 
See DOSEMETERS 
DOUBLE RESONANCE METHODS 
Historical Aspects 
Double resonance and optical pumping: the early days, 
12:19366 (BA;SG) 
DOUBLET-3 DEVICE 
Beta Ratio 
Initial results from the DIII-D tokamak, 12:19717 (R;US) 
Impurities 
Particle control in a tokamak, 12:19725 (R;JP) 
Pellet Injection 
Particle control in a tokamak, 12:19725 (R;JP) 
Plasma Confinement 
Initial results from the DIII-D tokamak, 12:19717 (R;US) 
DOUNREAY PROTOTYPE FAST REACTOR 
See PFR REACTOR 
DOW PUSHER 700 
See POLYAMIDES 
DPO 
See ORGANIC PHOSPHORUS COMPOUNDS 
DRAG EFFECT 
See ELECTROPHORESIS 
DRAGLINES 
Control Equipment 
Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17784 
(R;XU) 


Efficiency 
Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17784 
(R;XU) 
Information 
Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17784 
(R;XU) 


DRAPERIES 
See CURTAINS 
DRELL MODEL 
Structure Functions 
Quark structure functions measured with the Drell-Yan 
process, 12:19464 (J;NL) 
DRF 
See RADIOPROTECTIVE SUBSTANCES 
DRIFT INSTABILITY 
Instability Growth Rates 
Nonlinear evolution of drift instabilities in the presence of 
collisions, 12:19759 (J;US) 
Saturation 
Nonlinear evolution of drift instabilities in the presence of 
collisions, 12:19759 (J;US) 
DRILL CORES 


ling 
Utah coal core methane desorption project: Final report, 
12:17754 (R;US) 
DRILL SHIPS 
See SHIPS 
DROPLETS 
Evaporation 
A detailed study of burning fuel droplets, 12:17830 (BA;US) 
Particle Size 
A detailed study of burning fuel droplets, 12:17830 (BA;US) 
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DRUG ABUSE 
Detection 
Statistical considerations of the random selection process in a 
drug testing program, 12:19847 (R;US) 
DRUGS 


See also RADIOPHARMACEUTICALS 
RADIOPROTECTIVE SUBSTANCES 


Bengal rose labelling with /sup 77/Br, 12:18756 (RA;BR;In 
Portuguese) 
DRY DEPOSITION 
See DEPOSITION 
DRY SCRUBBERS 
Performance 
Particulate control devices for municipal refuse-to-energy 
plants, 12:18121 (RA;US) 
DRYERS 
See also MICROWAVE DRYERS 
Energy Conservation 
Improved energy efficiency in materials drying, 12:18472 
(R;SE;In Swedish) 
Performance 
Mini spray dryers for low-cost SO2 control, 12:18115 (RA;US) 
DRY-TYPE COOLING TOWERS 
See COOLING TOWERS 


See DEUTERIUM COMPOUNDS 
HEAVY WATER 
TRITIUM COMPOUNDS 


DUAL-PURPOSE POWER PLANTS 
Methane 
Combined power and heat plant using biogas. Analysis of 
plants in operation (Small local CPH plants in Denmark), 
12:17966 (R;DK;In Danish) 
DUCKS 
Animal Growth 
Sigmoid growth analyses of wood ducks: the effects of sex, 
dietary protein and cadmium on parameters of the Richards 
model, 12:19231 (J;US) 
DUCTS 
Modifications 
Hot precipitators and duct design considerations, 12:18123 
(RA;US) 
DUOPLASMATRONS 
Electrostatic Accelerators 
Duoplasmatron with displaced emission window as a positive 
ion source, 12:18917 (R;SU;In Russian) 
Ton Sources 
Duoplasmatron with displaced emission window as a positive 
ion source, 12:18917 (R;SU;In Russian) 
Performance 
Intermediate and high-mass ion beams from a 10-cm 
duopigatron, 12:19835 (J;US) 
DUSTS 
Corrosive Effects 
Nuclear-hardness simulation and analysis of composite aircraft 
structures. Volume 2. Dust erosion assessment. Technical 
report, 30 June 1982-30 November 1984, 12:19007 (R;US) 
Indoor Air Pollution 
Health-hazard evaluation report HETA 83-174-1718, Cooper 
Energy Services Corporation, Grove City, Pennsylvania, 
12:19044 (R;US) 
DWARF STARS 
Pulsating Variable Stars 
Using nonradial pulsations to determine the envelope 
composition of very evolved stars, 12:19269 (R;US) 
DYES 
Emission Spectra 
Excitation transport in solution: A quantitative comparison 
between GAF theory and time-resolved fluorescence 
profiles, 12:18715 (J;US) 
Stability 
Development and application of tracers: examples of field and 
experimental studies, 12:18051 (RA;US) 
DYMAC SYSTEM 


See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 


EARTHQUAKES 
Stress Analysis 


DYNAMIC MATERIALS ACCOUNTABILITY SYSTEM 


See NUCLEAR MATERIALS MANAGEMENT 
PLUTONIUM 


DYNAMICS 
Mathematical Models 
Information-preserving models of physics and computation: 
Final report, 12:19669 (R;US) 
DYNAMICS (BEAM) 
See BEAM DYNAMICS 
DYSPROSIUM 161 TARGET 
Neutron Reactions 
Temperature shift of neutron resonances, 12:19550 (R;SU;In 
Russian) 
DYSPROSIUM 163 
Energy Levels 
Study on the sup(163)Dy y-decay in the (n, 2) reaction, 
12:19555 (R;SU;In Russian) 
Gamma Cascades 
Study on the sup(163)Dy y-decay in the (n, 2) reaction, 
12:19555 (R;SU;In Russian) 
DYSPROSIUM 163 TARGET 
Neutron Reactions 


Temperature shift of neutron resonances, 12:19550 (R;SU;In 
Russian) 


E CODES 
EAC European Accident Code. A modular system of 
computer programs to simulate LMFBR hypothetical 
accidents, 12:18228 (R;FR) 
EARTH ATMOSPHERE 
See also EARTH MAGNETOSPHERE 
IONOSPHERE 
MESOSPHERE 
STRATOSPHERE 
THERMOSPHERE 


Carbon Cycle 
Carbon isotopes as tracers of biogenic and fossil-fuel-derived 
carbon transport in the atmosphere, 12:19062 (BA;US) 
Particle Beams 
Neutral-beam propagation effects in the upper atmosphere. 
Technical report, 12:19295 (R;US) 
Pollution Sources 
Carbon isotopes as tracers of biogenic and fossil-fuel-derived 
carbon transport in the atmosphere, 12:19062 (BA;US) 
EARTH MAGNETOSPHERE 


See also MAGNETOTAIL 
PLASMA SHEET 


Cyclotron Instability 
Electromagnetic ion beam instabilities: Growth at cyclotron 
harmonic wave numbers, 12:19305 (J;US) 
Loss Cone 
Loss-cone population in the magnetosphere: a boundary-layer 
description, 12:19300 (R;US) 
Plasma Waves 
Analytic ion conics in the magnetosphere, 12:19298 (R;US) 
Wave Propagation 
Analysis phase of MITHRAS. Final report, 1 October 1982-30 
September 1985, 12:19293 (R;US) 
EARTH PLANET 
Planetary Evolution 
Galactic cycles and their relationship to life on earth, 12:19287 
(BA;US) 
EARTHQUAKES 
Pressure Drop 
Dynamic stress drops of moderate earthquakes of the Eastern 
Aleutians and their relation to a great earthquake, 12:19249 
(J;US) 
Stress Analysis 
Dynamic stress drops of moderate earthquakes of the Eastern 
Aleutians and their relation to a great earthquake, 12:19249 
(J;US) 





EARTHQUAKES 
Stress Analysis 


Short- and long-period subevents of the 4 February 1965 Rat 
Islands earthquake, 12:19248 (J;US) 
EBIC 
See SCANNING ELECTRON MICROSCOPY 
EBR-2 REACTOR 
Cover Gas 
Liquid metal reactor cover gas purification and analysis in the 
USA, 12:18304 (R;US) 
Fuel Cans 
Performance of ferritic alloy cladding in LMR [liquid metal 
reactor] mixed-oxide fuel pins in EBR-II, 12:18302 (R;US) 
Swelling of 20% cold worked 316 stainless steel fuel pin 
cladding and ducts, 12:18229 (R;US) 
Loss of Flow 
Predicted and measured response of the EBR-II plant to large 
steam pressure changes, 12:18318 (R;US) 
Reactor Materials 
Swelling of 20% cold worked 316 stainless steel fuel pin 
cladding and ducts, 12:18229 (R;US) 
Reactor Operation 
Liquid metal reactor cover gas purification and analysis in the 
USA, 12:18304 (R;US) 
Predicted and measured response of the EBR-II plant to large 
steam pressure changes, 12:18318 (R;US) 
Reactor Protection Systems 
An approach to the verification of a fault-tolerant, computer- 
based reactor safety system: A case study using automated 
reasoning: Volume 1: Interim report, 12:18320 (R;US) 
Reactor Safety 
An approach to the verification of a fault-tolerant, computer- 
based reactor safety system: A case study using automated 
reasoning: Volume 1: Interim report, 12:18320 (R;US) 
ECONOMICS 
Supply disruptions, unemployment, and inflation: A survey of 
alternative analytical models: [Final report], 12:18379 (R;US) 
EDUCATIONAL FACILITIES 
Cooperation 
University/DOE Laboratory Cooperative programs 
administered by Oak Ridge Associated Universities: FY 1986 
annual report, 12:19842 (R;US) 
Measuring Instruments 
US Department of Energy University Research 
Instrumentation Program, FY1984: A follow-up report, 
12:19843 (R;US) 
Research 
Annual report of the Tandem Accelerator Center, University 
of Tsukuba. April 1, 1984-March 31, 1985, 12:19854 (R;JP) 
EFFLUENTS (CHEMICAL) 
See CHEMICAL EFFLUENTS 
EFFLUENTS (GASEOUS) 
See GASEOUS WASTES 
EFFUSION 
See DIFFUSION 
EFR REACTOR 
See JOYO REACTOR 
EHF RADIATION 
See MICROWAVE RADIATION 
EIGENVALUES 
Hamiltonians 
New algebraic majorization-minorization eigenvalue method, 
12:19678 (R;SU) 
Nonlinear Problems 
Nonlinear Eigenvalue Problems in Elliptic Variational 
Inequalities: a local study, 12:19709 (J;US) 
EINSTEIN FIELD EQUATIONS 
Analytical Solution 
Geometric space-time perturbation. I. Multiparameter 
perturbations, 12:19690 (J;US) 
EINSTEIN GRAVITATION THEORY 
See GENERAL RELATIVITY THEORY 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
ELASTIC PROPERTIES 
See ELASTICITY 
ELASTICITY 
Mathematical Models 
Elastic interaction and stability of misfitting cuboidal 
inhomogeneities, 12:19655 (J;US) 
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ELECTRIC BATTERIES 
Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES. 
Electrolytes 
Novel chelating solvent for nonaqueous rechargeable cells. 
Final report, 1 February-31 July 1984, 12:18353 (R;US) 
ELECTRIC CABLES 
See also SUPERCONDUCTING CABLES 
Electrical Insulation 
Accelerated thermal and radiation-oxidation combined 
degradation of electric cable insulation materials, 12:18630 
(R;JP;In Japanese) 
Radiation Effects 
Accelerated thermal and radiation-oxidation combined 
degradation of electric cable insulation materials, 12:18630 
(R;JP;In Japanese) 
ELECTRIC CONTACTORS 
See SWITCHES 
ELECTRIC POWER 
Cost 
Typical electric bills, January 1, 1986, 12:18399 (R;US) 
Emergency Plans 
Integrated programs, 12:18361 (RA;US) 
Energy Consumption 
1986 GRI baseline projection of US energy supply and demand 
to 2010, 12:17837 (R;US) 
Meetings 
Papers presented at a workshop on electric energy systems 
research. Final report, 12:18395 (R;US) 
Power Distribution 
Electric power generation, transmission and distribution, 
12:18093 (R;FI;In Finnish) 
Power Generation 
Electric power generation, transmission and distribution, 
12:18093 (R;FI;In Finnish) 
Power Transmission 
Electric power generation, transmission and distribution, 
12:18093 (R;FI;In Finnish) 
Prices 
1986 GRI baseline projection of US energy supply and demand 
to 2010, 12:17837 (R;US) 
Supply and Demand 
Monthly energy review, October 1986, 12:18384 (R;US) 
Uses 
Electricity uses: Industrial penetration in France at major- 
consumer level, 12:18397 (TG;GB) 
ELECTRIC POWER INDUSTRY 
Business 
Business assessment of the power generation and energy 
storage industry, 12:18396 (R;US) 
Consumption 


View on consultancy - methods - trends - perspectives. 
Proceedings, 12:18389 (R;DE;In German) 
Marketing 
View on consultancy - methods - trends - perspectives. 
Proceedings, 12:18389 (R;DE;In German) 
ELECTRIC POWER SYSTEMS 
See POWER SYSTEMS 


Air Pollution Abatement 
Clean coal technologies and acid rain: Fuel switching and its 
regional impacts, 12:18094 (R;US) 
Data Base Management 
Control and application of distributed data base systems, 
12:18398 (J;US) 
Data Compilation 
Electric Power Monthly, November 1986, 12:18390 (R;US) 
Electric power quarterly, July-September 1986, 12:18391 
(R;US) : 
Energy Conservation 
Utilization of renewable energy sources and energy 
conservation - hitherto successes of the electric utilities. 
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Latest state of development and present projects, August 
1986, 12:18377 (R;DE;In German) 
Load Management 
Annual review of demand-side planning research: 1985 
proceedings, 12:18392 (R;US) 
Energy-efficient new homes programs: An analysis of utility 
experience, 12:18423 (R;US) 
Marketing 
View on consultancy - methods - trends - perspectives. 
Proceedings, 12:18389 (R;DE;In German) 
Off-Peak Energy Storage 
Development of the zinc chloride battery for utility 
applications. Final report, 12:18352 (R;US) 
Rate Structure 
Typical electric bills, January 1, 1986, 12:18399 (R;US) 
Regional Analysis 
Power supply in North-Eastern Switzerland, 12:18394 
(R;DE;In German) 
Renewable Energy Sources 
Utilization of renewable energy sources and energy 
conservation - hitherto successes of the electric utilities. 
Latest state of development and present projects, August 
1986, 12:18377 (R;DE;In German) 
ELECTRICAL INSULATION 
Physical Radiation Effects 
Accelerated thermal and radiation-oxidation combined 
degradation of electric cable insulation materials, 12:18630 
(R;JP;In Japanese) 
Thermal Fatigue 
Accelerated thermal and radiation-oxidation combined 
degradation of electric cable insulation materials, 12:18630 
(R;JP;In Japanese) 
ELECTRICAL INSULATORS 
Chemical Radiation Effects 
HMI Radiation Chemistry Department. Scientific report 1985, 
12:18741 (R;DE;In German) 
Electrical Properties 
Degradation due to wet hydrogen firing on the high voltage 
performance of alumina insulators in vacuum applications, 
12:18603 (R;US) 
Physical Radiation Effects 
Neutron and gamma irradiation effects on organic insulating 
materials for fusion magnets, 12:18631 (R;DE) 
ELECTRICITY 
Only for the physical phenomenon sense; for utility purposes, use 
ELECTRIC POWER. 
Prices 
Electric power generation, transmission and distribution, 
12:18093 (R;FI;In Finnish) 
Safety 
Electric power generation, transmission and distribution, 
12:18093 (R;FI;In Finnish) 
ELECTRODES 
See also ANODES 
Corona Discharges 
Asymptotic analysis of corona discharge from thin electrodes, 
12:19319 (R;US) 
Current Density 
Approximate method to calculate characteristics of 
contaminated-wire and stri-discharge electrodes, 12:18136 
(RA;US) 
Electric Currents 
Approximate method to calculate characteristics of 
contaminated-wire and stri-discharge electrodes, 12:18136 
(RA;US) 
Surface Coating 
Poly(4-vinylpyridine)-coated glassy carbon flow detectors, 
12:18686 (J;US) 
Surface Properties 
Investigation of surface phenomena in thermionic energy 
conversion. Final report, 1 March 1983-31 July 1986, 
12:18406 (R;US) 
ELECTROLYTE TILES 
See MATRIX MATERIALS 
ELECTROLYTES 
See also SOLID ELECTROLYTES 


ELECTRON GUNS 


Chelates 
Novel chelating solvent for nonaqueous rechargeable cells. 


Final report, 1 February-31 July 1984, 12:18353 (R:US) 
ELECTROLYTIC CELLS 


Separators 
Scale up of distance free electrode diaphragm units for 
advanced alkaline electrolysis and fuel cell technology. Final 
report, 12:18411 (R;DE) 
ELECTROMAGNETIC FIELDS 
F Codes 
[An efficient technique for calculating multiple solutions of 
electric field problems: Final report], 12:19873 (R;US) 
Quantum Mechanics 
Theories without AB effect misrepresent the dynamics of the 
electromagnetic field, 12:19708 (BA;US) 
ELECTROMAGNETIC PULSES 
Calculations 


A nominal set of high-altitude EMP environments, 12:19019 
(R;US) 
ELECTROMAGNETS 
See also SUPERCONDUCTING MAGNETS 
Magnetic Fields 
Automated system for measurement of the SP-73 magnetic 
field of Positronij facility, 12:18940 (R;SU;In Russian) 
ELECTROMIGRATION 
See ELECTROPHORESIS 
ELECTRON ACCEPTOR 
See ELECTRONS 
ELECTRON BEAM INDUCED CURRENT 
See SCANNING ELECTRON MICROSCOPY 
ELECTRON BEAM WELDING 
Fossil Energy Program: Semiannual progress report for April 
1 through September 30, 1986, 12:17687 (R;US) 
ELECTRON BEAMS 
Acceleration 
Density and deceleration limits in tapered free electron lasers, 
12:18837 (J;US) 
Laser beam configurations for cumulative interaction with 
electrons in a gas, 12:18883 (J;US) 
Beam Currents 
In-line beam current monitor, 12:19345 (P;US) 
Beam Monitors 
In-line beam current monitor, 12:19345 (P;US) 
Beam Position 
Flux-gate magnetometer for determinaton of beam center of 
gravity position of 30-500 ns high-current beam duration, 
12:18906 (R;SU;In Russian) 
Beam Production 
Production of high-efficiency microsecond heavy-current 
beams, 12:18881 (R;SU;In Russian) 
Current Density 
Evaluation of Cerenkov converters for measuring current 
density distribution in large-area electron beams, 12:18958 
(R;US) 
Instabiiity 
Electron beam hollowing instability simulations, 12:19762 
(J;US) 
On low-frequency Buneman type instability in slowing-down 
structure, 12:18891 (R;SU;In Russian) 
ies 
Guidiug of an electron beam from a rf accelerator by a laser- 
ionized channel, 12:18897 (J;US) 
ELECTRON CONFIGURATION (ATOMS) 
See ELECTRONIC STRUCTURE 
ELECTRON DONOR 
See ELECTRONS 
ELECTRON GUNS 
Design 
Design of a small-orbit/large-orbit gyroklystron experiment, 
12:18871 (J;US) 
Electronic Circuits 
Design of a small-orbit/large-orbit gyroklystron experiment, 
12:18871 (J;US) 
Performance 
Design of a small-orbit/large-orbit gyroklystron experiment, 
12:18871 (J;US) 





ELECTRON NEUTRINOS 
Neutrino Oscillation 


ELECTRON NEUTRINOS 
Neutrino Oscillation 
Limits to v/sub p/,v/sub e/—>v/sub tau/ oscillations and v/sub 
p./,v/sub e/—tau~ direct coupling, 12:19403 (J;US) 
ELECTRON NUCLEAR DOUBLE RESONANCE 
See ENDOR 
ELECTRON REACTIONS 
Deep Inelastic Scattering 
Effect of nuclear binding and Fermi motion on the ratio R/sub 
A/=a/sub L//o/sub T/ in deep-inelastic electron 
scattering, 12:19602 (J;NL) 
Elastic Scattering 
Retardian effects in meson exchange currents and elastic eD 
scattering, 12:19441 (R;SU;In Russian) 
ELECTRON SOURCES 


ion 
Synthesis of brillouin flow sources with compensated 
abberations, 12:18907 (R;SU;In Russian) 
ELECTRON-ATOM COLLISIONS 
Charged-Particle Transport 
Basic data for Monte Carlo calculations of the transport of 
electrons and protons in Ar, CH/sub 4/, and P-10 gases, 
12:19353 (BA;US) 
Differential Cross Sections 
Energy spectra of secondary electrons ejected by high velocity 
ions, 12:19351 (BA;US) 
Electron Emission 
Energy spectra of secondary electrons ejected by high velocity 
ions, 12:19351 (BA;US) 
Inelastic Scattering 
Basic data for Monte Carlo calculations of the transport of 
electrons and protons in Ar, CH/sub 4/, and P-10 gases, 
12:19353 (BA;US) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 
ELECTRONIC EQUIPMENT 


See also OPTICAL SCANNERS 
POWER SUPPLIES 
RESONATORS 


Superconducting Devices 
Development of electronic control of a superconducting 
gravity gradiometer. Final report, 4 October 1985-4 August 
1986 on Phase 2, 12:18793 (R;US) 
ELECTRONIC STRUCTURE 
For electron configuration in atoms and molecules, and electron 
band structure in solids. 
See also N SHELL 
Parallel algorithms for quantum chemistry. I. Integral 
transformations on a hypercube multiprocessor, 12:19326 
(J;US) 
Configuration Interaction 
On the evaluation of nonadiabatic coupling matrix elements for 
MCSCF/CI wave functions. IV. Second derivative terms 
using analytic gradient methods, 12:19341 (J;US) 
ELECTRON-ION COLLISIONS 
Recombination 
Dielectronic recombination, 12:19373 (BA;SG) 
ELECTRON-MOLECULE COLLISIONS 
Charged-Particle Transport 
Basic data for Monte Carlo calculations of the transport of 
electrons and protons in Ar, CH/sub 4/, and P-10 gases, 
12:19353 (BA;US) 
Differential Cross Sections 
Electron-impact spectroscopy investigation of CHs and some 
of its pyrolytic precursors, 12:19343 (J;US) 
Electron Attachment 
Electron attachment and ionization processes in CF,, CaFe, 
CsFs, and n-C,Fio, 12:19338 (J;US) 
Energy-Level Transitions 
Electron-impact spectroscopy investigation of CHs and some 
of its pyrolytic precursors, 12:19343 (J;US) 
Inelastic Scattering 
Basic data for Monte Carlo calculations of the transport of 
electrons and protons in Ar, CH/sub 4/, and P-10 gases, 
12:19353 (BA;US) 
Ionization 
Electron attachment and ionization processes in CF., C2Fe, 
CoFe, and n-C,Fio, 12:19338 (J;US) 
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ELECTRON-POSITRON INTERACTIONS 
Annihilation 
Electroweak interference in a new model of b and tau 
interactions, 12:19452 (J;US) 
High-energy photoproduction of charmed states, 12:19409 
(BA;US) 
Particle Production 
High-energy photoproduction of charmed states, 12:19409 
(BA;US) 
ELECTRON-RING ACCELERATORS 
Beam Production 
Possibility of multicharged ion production in collective 
accelerator electron rings, 12:18912 (RA;SU;In Russian) 
High-Voltage Pulse Generators 
Modulator of the LUEhK-20 linear induction electron ring 
accelerator, 12:18910 (R;SU;In Russian) 
Vacuum Systems 
On possibility of using E, H - crossed fields and gas-dynamic 
flowing of argon in the processes of degassing by the 
method of ion-stimulated desorption of residual gas in the 
KUTI-20, 12:18914 (RA;SU;In Russian) 
ELECTRONS 
Activation Energy 
Thermal effects on the behavior of electrons trapped in 
aqueous solid clathrates, 12:18722 (J;US) 
Electric Dipole Moments 
Bounds on the electron electric dipole moment in a wide class 
of models, 12:19463 (J;US) 
Gyromagnetic Ratio 
Electron and positron geonium experiments, 12:19359 (BA;SG) 
Theory 


Theories without AB effect misrepresent the dynamics of the 
electromagnetic field, 12:19708 (BA;US) 
Trapping 
Thermal effects on the behavior of electrons trapped in 
aqueous solid clathrates, 12:18722 (J;US) 
ELECTROPHORESIS 
Calibration Standards 
Charge standards as reference points in two-dimensional 
western blot patterns, 12:19130 (R:US) 


Processing 
Suitability of two-dimensional electrophoretic protein 
separations for quantitative detection of mutations, 12:19131 
(R;US) 
ELECTROSLAG CASTING 
Fossil Energy Program: Semiannual progress report for April 
1 through September 30, 1986, 12:17687 (R;US) 
ELECTROSTATIC ACCELERATORS 
See also TANDEM ELECTROSTATIC ACCELERATORS 
Electron Beams 
START- a heavy-current nanosecond pulsed electron 
accelerator, 12:18880 (R;SU;In Russian) 
Operation 
Status of the ORNL 25URC accelerator, 12:18877 (R;US) 
ELECTROSTATIC PRECIPITATORS 
Computerized Control Systems 
First utility application of a new microprocessor-based 
distributed control system for electrostatic precipitators, 
12:18147 (RA;US) 
Corona Discharges 
Electrical characteristics of back corona, 12:18153 (RA;US) 
Laboratory measurements of some electrical parameters in 
conventional and wide duct precipitators, 12:18154 (RA;US) 
Simulation of corona discharges under practical precipitator 
conditions, 12:18152 (RA;US) 
Three-dimensional calculations of negative tuft corona, 
12:18151 (RA;US) 
Curtains 
Development and testing of a collecting curtain for an 
electrostatic precipitator, 12:18156 (RA;US) 


Considerations for the cyclic operation of hot-side electrostatic 
precipitators, 12:18124 (RA;US) 

Design of baghouse and electrostatic precipitator for the coal- 
fired flow facility, 12:18405 (RA;US) 
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Pilot-scale evaluation of ESP wide plate spacing, 12:18137 
(RA;US) 

Selected review of critical parameters and formulae for design 
and performance evaluation of electrostatic precipitators, 
12:18134 (RA;US) 

Ducts 

Hot precipitators and duct design considerations, 12:18123 

(RA;US) 


Collection of fine particulate in power plant electrostatic 
precipitators, 12:18103 (RA;US) 
ESP energy management and optimization of collection 
efficiency, 12:18145 (RA;US) 
Electric Fields 
Electric field measurements in an operating precipitator, 
12:18149 (RA;US) 
i ional calculations of negative tuft corona, 
12:18151 (RA;US) 
Electrodes 
Approximate method to calculate characteristics of 
contaminated-wire and stri-discharge electrodes, 12:18136 
(RA;US) 
Energy Consumption 
Electrostatic precipitator power measurements, 12:18144 
(RA;US) 
Evaluation of tests and the economic implications of power 
reduction of electrostatic precipitators, 12:18146 (RA;US) 
Energy Management 
ESP energy management and optimization of collection 
efficiency, 12:18145 (RA;US) 


Considerations for the cyclic operation of hot-side electrostatic 
precipitators, 12:18124 (RA;US) 

Diagnostic technology of precipitator operation, 12:18143 
(RA;US) 

Electrostatic precipitator power measurements, 12:18144 


(RA;US) 

Operating results of moving electrode type electrostatic 
precipitators for coal-fired boilers, 12:18139 (RA;US) 

Performance 

Baltimore Gas & Electric experience with combined SO;/NHs 
injection for precipitator performance improvement, 
12:18126 (RA;US) 

Characterization of discharge electrode performance: results of 
laboratory and pilot plant experiments, 12:18157 (RA;US) 

Collection of fine particulate in power plant electrostatic 
precipitators, 12:18103 (RA;US) 

Comparison of electrostatic precipitator performance 
enhancement technologies, 12:18125 (RA;US) 

Design methodology for optimized water conditioning of high 
resistivity fly ash, 12:18127 (RA;US) 

Diagnostic technology of precipitator operation, 12:18143 
(RA;US) 

Effect of high mass loading on fly ash precipitators, 12:18141 
(RA;US) 

Effective dielectric constant of fly ash, 12:18142 (RA;US) 

Electric field measurements in an operating precipitator, 
12:18149 (RA;US) 

Electrostatic precipitator performance characterization in spray 
dryer flue gas desulfurization systems, 12:18116 (RA;US) 

Hot precipitators and duct design considerations, 12:18123 
(RA;US) 

Improved model for predicting fly ash resistivity, 12:18133 
(RA;US) 

In-plant ash-handling reference manual: Final report, 12:18096 
(R;US) 

Influence of gas distribution on precipitator performance, 
12:18155 (RA;US) 

Laboratory measurements of some electrical parameters in 
conventional and wide duct precipitators, 12:18154 (RA;US) 

Long-term experience with pulsed energization of ESP’s at a 
Danish power station, 12:18132 (RA;US) 

Medium-sulfur coal and fly ash resistivity, 12:18140 (RA;US) 

New chemical conditioner together with good operations and 
maintenance program management helps meet emissions 

objectives, 12:18128 (RA;US) 


Operating results of moving eiectrode type electrostatic 
precipitators for coal-fired boilers, 12:18139 (RA;US) 

Particulate control devices for municipal refuse-to-energy 
plants, 12:18121 (RA;US) 

Pilot-scale evaluation of ES? wide plate spacing, 12:18137 
(RA;US) 

Pilot-scale evaluation of ESP intermittent energization, 
12:18138 (RA;US) 

Predicting cold-side precipitator performance based upon coal 
and ash chemistry, 12:18135 (RA;US) 

Relationship of opacity to the loss mechanisms in ESPs, 
12:18101 (RA;US) 

Researches for optimal integrated flue gas treatment, 12:18119 
(RA;US) 

Selected review of critical parameters and formulae for design 
and performance evaluation of electrostatic precipitators, 
12:18134 (RA;US) 

Performance Testing 

Evaluation of broad and narrow pulse energization of a cold- 
side electrostatic precipitator, 12:18129 (RA;US) 

Field evaluation of pulse energization under different operating 
conditions, 12:18131 (RA;US) 

Finite-diffusivity effects in single-stage precipitators: theory 
and experiment, 12:18150 (RA;US) 

Full scale demonstration results of electrostatic precipitator 
pulse energization, 12:18130 (RA;US) 

Results of parametric tests on an electrostatic precipitator 
operating at high temperature and high pressure conditions, 
12:18110 (RA;US) 

Results of pilot scale tests of E-SOX, 12:18118 (RA;US) 

Power Demand 

Pilot-scale evaluation of ESP intermittent energization, 

12:18138 (RA;US) 
Rectifiers 

Power consumption of opacity feedback controlled 
electrostatic precipitator transformer-rectifiers, 12:18148 
(RA;US) 

Technology Assessment 

Particulate matter control - the rapidly advancing technology, 

12:18097 (RA;US) 
Transformers 

Power consumption of opacity feedback controlled 
electrostatic precipitator transformer-rectifiers, 12:18148 
(RA;US) 

ELECTROSTATIC WAVES 
See PLASMA WAVES 
ELEMENTARY PARTICLES 


See also CHARM PARTICLES 
HADRONS 
INTERMEDIATE BOSONS 
MASSLESS PARTICLES 
POSTULATED PARTICLES 


Equations of Motion 
Classical particle dynamics in the quantum space, 12:19676 
(R;SU) 
Space-Time 
Classical particle dynamics in the quantum space, 12:19676 
(R;SU) 
ELEMENTS 
For chemical elements only. 
See also METALS 
Environmental Transport 
Sources and atmospheric transport of toxic trace elements and 
chlorinated hydrocarbons and their migration through 
individual environmental media, 12:19043 (R;NO) 
ELMO BUMPY TORUS 
Plasma Confinement 
Effect of electric fields and fluctuations on confinement in a 
bumpy torus, 12:19745 (J;US) 
EMC EFFECT 
Nuclear Structure 
EMC-effect and structure of nuclei, 12:19578 (R;SU) 
EMERGENCY PLANS 
Communications systems for emergency deployment 
applications, 12:19234 (R;US) 
Development of the Los Alamos National Laboratory 
Plutonium Facility decontamination room, 12:19198 (R;US) 





EMERGENCY PLANS 
Bibliographies 


Bibliographies 
Evacuation in emergencies: An annotated guide to research, 
12:19235 (R;US) 
EMERGENCY PROVISIONS 
See EMERGENCY PLANS 
EMISSION SPECTROSCOPY 
Sample Preparation 
Evaluation of recycling cyclone spray chambers for ICP-AES, 
12:19004 (J;US) 
EMITTANCE (BEAM) 
See BEAM EMITTANCE 


See ELECTROMAGNETIC PULSES 
EMPLOYEES 
See PERSONNEL 
EMPLOYMENT 
Affirmative Action 

Equal Employment Opportunity Affirmative Action Program 
Plan: Fiscal year 1986, Accomplishment report of affirmative 
action for minorities and women: Fiscal year 1987, Annual 
update of Affirmative Action Program for minorities and 
women, 12:19849 (R;US) 

EMSLAND REACTOR 
Lingen, Niedersachsen, Federal Republic of Germany 
KLE annual report 1985, 12:19850 (R;DE;In German) 
END USE SECTOR 
See INDUSTRY 
TRANSPORTATION SECTOR 
ENDOR 
ics 
Solid-effect rate equations for a spin-1 nucleus, 12:19653 (J;US) 
ENERGY 
See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
Econometrics 
Specification of fuel share models, 12:18363 (R;US) 
ENERGY BALANCE 
Data 
Energy balances 1973-1983, 12:18358 (R;DE;In German) 
Regional Analysis 
Energy balances 1973-1983, 12:18358 (R;DE;In German) 
ENERGY CONSERVATION 
Attitudes 

Public information on energy conservation in town quarters. 
An investigation into the influence of social networks on the 
information process. Final report, 12:18488 (R;NL;DU) 

Environmental Impacts 
Environmental impact section, 12:19128 (RA;US) 
Federal Assistance Programs 
DOE state and local assistance programs: 1986 report, 12:18376 
(R;US) 
Financing 
Innovative financing survey: Final report, 12:18433 (R;US) 
Meetings 

ACEEE [American Council for an Energy-Efficient Economy] 
1986 summer study on energy efficiency in buildings: 
Volume 7, Proceedings from the panel on social and health 
factors, 12:18424 (R;US) 

ACEEE [American Council for an Energy-Efficient Economy] 
1986 summer study on energy efficiency in buildings: 
Volume 10, Proceedings from the panel on program 
evaluation, 12:18425 (R;US) 

Program Management 

DOE state and local assistance programs: 1986 report, 12:18376 

(R;US) 
Public Information 

Public information on energy conservation in town quarters. 
An investigation into the influence of social networks on the 
information process. Final report, 12:18488 (R; NL;DU) 

The project to design and develop an energy-related program 
for public housing residents: Final report, 12:18487 (R;US) 

Public Opinion 

European opinion and the energy problems in 1984, 12:18489 
(R;DE;In German) 

Public information on energy conservation in town quarters. 
An investigation into the influence of social networks on the 
information process. Final report, 12:18488 (R;NL;DU) 
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Research Programs 
The DOE industrial energy conservation program: Research 
and development in the iron and steel industry, 12:18455 
(R;US) 
Risk Assessment 
Environmental impact section, 12:19128 (RA;US) 
Socio-Economic Factors 
Regional and urban studies section, 12:18359 (RA;US) 
Tax Credits 
Data and analysis section, 12:18360 (RA;US) 
Training 
The project to design and develop an energy-related program 
for public housing residents: Final report, 12:18487 (R;US) 
ENERGY CONSUMPTION 
See also FUEL CONSUMPTION 
Data 
End use energy sources, 12:18400 (R;DE;In German) 
Environmental Effects 
Energy and environment related research work in Finland (the 
Ministry of Trade and Industry). Guidelines for the years 
1986-1990, 12:18369 (R;FI;In Finnish) 
Public Opinion 
European opinion and the energy problems in 1984, 12:18489 
(R;DE;In German) 
Tariffs 
Calculating tarifs for the district heat supply, 12:18480 
(R;DE;In German) 
ENERGY DEMAND 
Economic Elasticity 
Energy and the macroeconomy: Capital spending after an 
energy cost shock, 12:18364 (R;US) 
Energy Models 
Future demand for fuel and electricity, 12:19841 (R;US) 
F 
Generating sector specific regional forecasts for nationwide 
energy assessments, 12:18356 (R;US) 
ENERGY MODELS 
Generating sector specific regional forecasts for nationwide 
energy assessments (ARAM), 12:18356 (R;US) 
Linear 
LINRAT - an energy rationing model for Denmark, 12:18362 
(R;DK;In Danish) 
Regional Analysis 
Energy and the environment. Fundamentals for the 
development of local and regional energy supply concepts, 
12:18357 (R;DE;In German) 
ENERGY POLICY 
Decision Making 
Generating sector specific regional forecasts for nationwide 
energy assessments, 12:18356 (R;US) 
Evaluation 
Need for Energy Systems Studies, 12:18368 (R;SE) 
Planning 
1995 energy economy aims. Documentation, 12:18383 
(R;DE;In German) 
Research Programs 
National Energy Research Fund. Research projects 1985, 
12:18370 (R;DE;In German) 
Risk Assessment 
A computer aid for risk and other policy analysis, 12:18366 
(J;US) 
ENERGY SHORTAGES 
Plans 
LINRAT - an energy rationing model for Denmark, 12:18362 
(R;DK;In Danish) 
ENERGY STORAGE 
See also FLYWHEEL ENERGY STORAGE 
OFF-PEAK ENERGY STORAGE 
PHOTOCHEMICAL ENERGY STORAGE 
Business 
Business assessment of the power generation and energy 
storage industry, 12:18396 (R;US) 
Reviews 


Energy storage technology, 12:18346 (BA;US) 
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ENERGY SUPPLIES 
Decision Making 
Latent factors having an influence on energy investment: A 
survey and guide for industry. Abridged version, 12:18380 
(R;DE;In German) 
Energy Models 
Energy and the environment. Fundamentals for the 
development of local and regional energy supply concepts, 
12:18357 (R;DE;In German) 
Forecasting 
RAMSGAS [R and D Analysis Modeling System Natural 
Gas]: A microcomputer-based world gas market model, 
12:17836 (R;US) 
Investment 
Latent factors having an influence on energy investment: A 
survey and guide for industry. Abridged version, 12:18380 
(R;DE;In German) 
Mathematical Models 
Fossil Energy Program: Semiannual progress report for April 
1 through September 30, 1986, 12:17687 (R;US) 
Public Opinion 
European opinion and the energy problems in 1984, 12:18489 
(R;DE;In German) 
Regional Analysis 
Energy and the environment. Fundamentals for the 
development of local and regional energy supply concepts, 
12:18357 (R;DE;In German) 
Power supply in North-Eastern Switzerland, 12:18394 
(R;DE;In German) 
Supply and Demand 
Fossil Energy Program: Semiannual progress report for April 
1 through September 30, 1986, 12:17687 (R;US) 
ENERGY SYSTEMS 
Use only in generic sense; e.g., comparisons of several energy 
systems or theoretical studies when system is not denoted 
specifically. 
See also COOLING SYSTEMS 
HEAT DISTRIBUTION SYSTEMS 
HEATING SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
HYDROTHERMAL SYSTEMS 
LIGHTING SYSTEMS 


POWER SYSTEMS 
SPACE HVAC SYSTEMS 


Environmental Impacts 
ECCES - a model for calculation of environmental 
consequences from energy systems predicting ion 
concentrations and acidification effects in terrestrial 
ecosystems, 12:19081 (R;DK) 
Research Programs 
Need for Energy Systems Studies, 12:18368 (R;SE) 
ENGINEERING 
Supercomputers 
Fast algorithms for structural analysis: least squares and related 
computations. Annual interim report, 15 July 1985-14 July 
1986, 12:19860 (R;US) 
ENGLAND 
See UNITED KINGDOM 
ENRICHMENT (ISOTOPIC) 
See ISOTOPE SEPARATION 
ENRICHMENT PLANTS (CENTRIFUGE) 
See CENTRIFUGE ENRICHMENT PLANTS 
ENVIRONMENT 
Sampling 
Statistical methods for environmental pollution monitoring, 
12:19060 (B;US) 
ENVIRONMENTAL EFFECTS 
This descriptor is to be used only when the actual effects on the 
environment are discussed. 
Regional Analysis 
Proceedings of the workshop on regionalization of aquatic 
impacts using the Adirondacks as a case study, 12:19108 
(R;US) 
Research Programs 
Energy and environment related research work in Finland (the 
Ministry of Trade and Industry). Guidelines for the years 
1986-1990, 12:18369 (R;FI;In Finnish) 


ENVIRONMENTAL EXPOSURE 
M Codes 
Intruder dose pathway analysis for the onsite disposal of 
radioactive wastes: The ONSITE/MAXI1 computer 
program, 12:17941 (R;US) 


Codes 

Intruder dose pathway analysis for the onsite disposal of 
radioactive wastes: The ONSITE/MAXI1 computer 
program, 12:17941 (R;US) 

ENVIRONMENTAL IMPACTS 

This descriptor is to be used to describe the possible effects on the 

environment from a proposed project. 
Simulation 


ECCES - a model for calculation of environmental 
consequences from energy systems predicting ion 
concentrations and acidification effects in terrestrial 
ecosystems, 12:19081 (R;DK) 


An approach to mitigating hydroelectric impacts on shoreline 
ecology, 12:17984 (R;US) 
ENVIRONMENTAL POLICY 
Decision Making 
Generating sector specific regional forecasts for nationwide 
energy assessments, 12:18356 (R;US) 
ENVIRONMENTAL QUALITY 
See also AIR QUALITY 
WATER QUALITY 
Directories 
Public interest groups directory, 12:19191 (R;US) 
ENVIRONMENTAL TRANSPORT 
See also LONG-RANGE TRANSPORT 


RADIONUCLIDE MIGRATION 
RUNOFF 


Mathematical Models 

Groundwater contamination from an inactive uranium mill 
tailings pile. 2. Application of a dynamic mixing model, 
12:19124 (J;US) 

Second-order approach for the modeling of dispersive 
transport in porous media. 3. Application to two porous 
media problems., 12:19112 (J;US) 

Plumes 

Environmental and water-quality operational studies: mixing in 

rivers. Final report, 12:19105 (R;US) 
T Codes 

TRAJ - a FORTRAN 77 computer program for the 
calculation of trajectories on the basis of space and time 
varying velocity fields, 12:19026 (R;DE;In German) 

INHIBITORS 


Fractionation 
Post-translational regulation of two enzymes, tryptophan 
oxygenase and sepiapterin synthase, in Drosophila, 12:19132 
(R;US) 
EOCENE EPOCH 
Boundary Conditions 
Evidence from crater ages for periodic impacts on the Earth, 
12:19244 (J;GB) 
EPIDEMIOLOGY 
Human experience and epidemiology, 12:19206 (R;US) 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUATIONS OF STATE 
Prediction of thermodynamic properties of coal derivatives: 
Progress report for period September 1, 1984 to August 31, 
1987, 12:17734 (R;US) 
EQUILIBRIUM PLASMA 
Numerical Solution 
Numerical computation of helically symmetric equilibria, 
12:19768 (J;NL) 
EQUIPMENT 
Use of a more specific term is recommended. 
See also CONTROL EQUIPMENT 
ELECTRONIC EQUIPMENT 
HEAT RECOVERY EQUIPMENT 
HANDLING EQUIPMENT 
MINING EQUIPMENT 
POLLUTION CONTROL EQUIPMENT 
REMOTE VIEWING EQUIPMENT 
SOLAR EQUIPMENT 
THERMAL ENERGY STORAGE EQUIPMENT 





EQUIPMENT 
Maintenance 


Maintenance 
Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17779 
(R;XU) 


Rotational States 
Damping of nuclear rotational motion at modest temperatures, 
12:19554 (J;US) 
ERBIUM 160 
Rotational States 
Damping of nuclear rotational motion at modest temperatures, 
12:19554 (J;US) 
ERBIUM 165 
Excited States 
Account of recoil term in the Hamiltonian of odd-deformed 
nuclei, 12:19593 (R;SU;In Russian) 
Nuclear Structure 
Account of recoil term in the Hamiltonian of odd-deformed 
nuclei, 12:19593 (R;SU;In Russian) 
ERBIUM 167 TARGET 
Photonuclear Reactions 
Isomer ratios in (‘y,y’) reactions on deformed heavy nuclei /sup 
167/Er, /sup 179/Hf and /sup 183/W, 12:19556 (R;SU;In 
Russian) 
ERBIUM ALLOYS 
Superconducting Films 
Thin superconducting film characterization by surface acoustic 
waves. Annual progress report, 30 September 1985-30 
September 1986, 12:18505 (R;US) 
ERYTHROCYTES 
Labelling 


Investigations into the use of radiolabeled monoclonal 
antibodies for selective cell labeling in whole blood: 
Progress report, January 1986-December 1986, 12:19165 
(R;US) 

ESOPHAGUS 
Pathological Changes 

Gravity force and esophagic transit in progressive systemic 
sclerosis. A gamma scintiscanning study, 12:19182 
(RA;BR;In Portuguese) 

Physiology 

Gravity force and esophagic transit in progressive systemic 
sclerosis. A gamma scintiscanning study, 12:19182 
(RA;BR;In Portuguese) 

Research of gastro esophagic reflux, 12:19177 (RA;BR;In 
Portuguese) 

Research of gastro esophagic reflux by scintigraphic 
methodology in patients with esophagitis of reflux, 12:19178 
(RA;BR;In Portuguese) 

Scin 

Research of gastro esophagic reflux by scintigraphic 
methodology in patients with esophagitis of reflux, 12:19178 
(RA;BR;In Portuguese) 

ESTERASES 
Code number 3.1. 
Chemical Preparation 

Investigation of the nature of semisynthetic esterases: Final 
report for the period September 15, 1981 to December 31, 
1986, 12:19134 (R;US) 

ESTERS 
Includes esters of organic and inorganic acids. 
See also TRIGLYCERIDES 
Chemical Analysis 
Water chemical ionization mass spectrometry of aldehydes, 
ketones esters, and carboxylic acids, 12:18694 (J;US) 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETHANE 
Dissociation 

Very high resolution photofragmentation-translational 

spectroscopy, 12:18742 (R;US) 
1,2-ETHANEDIOL 
See GLYCOLS 
1,2-ETHANEDITHIOL 
See DITHIOLS 
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ETHANOL 
Chemical Reactions 
Removal of organic sulfur from coal by reaction with 
supercritical alcohols, 12:17727 (BA;US) 
Synthesis 
CO-H/sub 2/ reactions. Orientation towards the superior 
alcohols in presence of modified rhodium catalysts, 12:17976 
(R;FR;In French) 
Vapor Pressure 
Prediction of thermodynamic properties of coal derivatives: 
Progress report for period September 1, 1984 to August 31, 
1987, 12:17734 (R;US) 
ETHINE 
See ACETYLENE 
ETHOCEL 
See CELLULOSE 
ETHYL ALCOHOL 
See ETHANOL 
ETHYLENE 
Fischer-Tropsch Synthesis 
Secondary reactions of low-molecular weight olefins during 
Fischer-Tropsch synthesis, 12:17968 (J;US) 
Photoelectron Spectroscopy 
Molecular beam photoelectron spectroscopy: The C2D*, (X 
2Bs) ground state, 12:19320 (J;US) 
Vapor Pressure 
Prediction of thermodynamic properties of coal derivatives: 
Progress report for period September 1, 1984 to August 31, 
1987, 12:17734 (R;US) 
Vibrational States 
Molecular beam photoelectron spectroscopy: The C2D*, (X 
2Bs) ground state, 12:19320 (J;US) 
ETHYLENE GLYCOL 
See GLYCOLS 
ETHYNE 
See ACETYLENE 
EUROPE 
Atmospheric Pressure 
Monthly mean pressure reconstructions for Europe (back to 
1780) and North America (to 1958), 12:19025 (R;US) 
Energy Conservation 
European opinion and the energy problems in 1984, 12:18489 
(R;DE;In German) 
Energy Consumption 
European opinion and the energy problems in 1984, 12:18489 
(R;DE;In German) 
Energy Supplies 
European opinion and the energy problems in 1984, 12:18489 
(R;DE;In German) 
Nuclear Energy 
European opinion and the energy problems in 1984, 12:18489 
(R;DE;In German) 
EUROPEAN COMMUNITIES 
Energy Consumption 
Organisation of German Coal Importers. Annual report 1985, 
12:17803 (R;DE;In German) 
Energy Policy 
1995 energy economy aims. Documentation, 12:18383 
(R;DE;In German) 
Organisation of German Coal Importers. Annual report 1985, 
12:17803 (R;DE;In German) 
EUROPEAN MUON COLLABORATION EFFECT 
See EMC EFFECT 
EUROPIUM 
Adsorption 
Progress in evaluation of radionuclide geochemical information 
developed by DOE high-level nuclear waste repository site 
projects: Semi-annual report for October 1985-March 1986, 
12:19254 (R;US) 
Hydrolysis 
Hydrolysis and formation constants at 25°C, 12:18708 (R;US) 
EUROPIUM 149 
Energy Levels 
Proton states in /sup 149/Eu and triaxiality of nucleus form in 
the N=84-88 region, 12:19553 (R;SU;In Russian) 
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EUROPIUM COMPLEXES 
Nuclear Magnetic Resonance 
NMR study of rare earth and actinide complexes, 12:18705 
(R;FR;In French) 
Structural Chemical Analysis 
NMR study of rare earth and actinide complexes, 12:18705 
(R;FR;In French) 
EVAPORATIVE COOLING 
Technology Transfer 
Wet-dry cooling demonstration: A transfer of technology: 
Final report, 12:18459 (R;US) 
EVEN-ODD NUCLEI 
Even protons, odd neutrons. 
See also CADMIUM 109 
CALCIUM 41 
CARBON 13 
DYSPROSIUM 163 
ERBIUM 159 
ERBIUM 165 
HELIUM 3 
MERCURY 197 
MOLYBDENUM 99 
OSMIUM 187 
POLONIUM 209 
STRONTIUM 89 
SULFUR 35 
TIN 113 
TIN 117 
TIN 121 
URANIUM 233 
URANIUM 235 


M1-Transitions 
Magnetic dipole 1-forbidden transitions in odd nuclei 
(sup(111,113,119)Cd, sup(117,119)Sn, sup(123,125)Te, /sup 
127/1, /sup 145/Gd nuclei), 12:19590 (R;SU;In Russian) 
EXCHANGE (HEAT) 
See HEAT TRANSFER 
EXCIMER LASERS 
(Prior to April, 1984 information was indexed to GAS LASERS 
and, if possible, the applicable excimer.) 
See also KRYPTON FLUORIDE LASERS 
Design 
Aurora: multi-Kilojoule KrF laser system for ICF studies, 
12:18847 (J;US) 
Subpicosecond high power UV: laser system, 12:18850 (J;US) 
Electron Beam Pumping 
A 1-ms electron beam facility for laser kinetic studies, 12:18831 
(R;US) 
Electron Density 
Electron density measurements of electron-beam-pumped XeF 
and KrF laser mixtures, 12:18838 (J;US) 
Emission Spectra 
Ultraviolet excitation and stimulated emission in cryogenic 
rare-gas halide solutions, 12:18846 (J;US) 
Operation 
Subpicosecond high power UV: laser system, 12:18850 (J;US) 
Research Programs 
A 1-ms electron beam facility for laser kinetic studies, 12:18831 
(R;US) 
EXCRETION ANALYSIS 
See PERSONNEL MONITORING 
EXECUTIVE CODES 
NOS/VE experience panel (NOS/VE operating system), 
12:19861 (R;US) 
EXHAUST GASES 
Air Pollution 
Gaseous pollutant emissions of a 1.8-litre Volkswagen Scirocco 
without and with three-way catalyst systems, 12:18496 
(R;US) 
Particulates 
Development and validation of an on-board diesel particulates 
sampler, 12:18495 (R;US) 
EXHAUST SYSTEMS 
Control Systems 
Spatiotemporal control of exhaust air ventilation, 12:18450 
(R;FI;In Finnish) 
EXOTIC ATOMS 
See HADRONIC ATOMS 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 


FABRIC FILTERS 
Performance 


EXPERIMENTAL FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
EXPERT SY 
Real-time expert system for the control of autonomous robot 
navigation in the presence of moving obstacles, 12:18801 
(R;US) 
Uses 
Knowledge-based systems and large public organizations: An 
application to Navy budget analysis, 12:19853 (R;US) 
EXPLODING WIRES 
Meetings 
Semiconductor bridge (SCB) development technology transfer 
symposium, 12:19012 (R;US) 
EXPLORATORY WELLS 
Well Casings 
Testing of casing under extreme loads, 12:17831 (R;DE) 
EXPLOSIONS 


See also ATMOSPHERIC EXPLOSIONS 
EXPLODING WIRES 
NUCLEAR EXPLOSIONS 


Mathematical Models 
An asymptotic analysis of an expanding detonation, 12:19006 
(R;US) 


Modeling rock fracturing in bench-blasting problems, 12:19010 
(R;US) 
EXPOSURE (RADIATION DOSES) 
See RADIATION DOSES 
EXTRACTION COLUMNS 


Flooding of pulsed plate columns. Actual state of engineering, 
12:18680 (R;DE;In German) 
EXTREMELY HIGH FREQUENCY RADIATION 
See MICROWAVE RADIATION 


F CODES 
[An efficient technique for calculating multiple solutions of 
electric field problems: Final report], 12:19873 (R;US) 
F MESONS 
Prior to Jan. 1985 this information was indexed with the 
descriptor F-2030 RESONANCES. 
Weak Hadronic Decay 
Chiral mechanism of breaking the AT=1 rule in nonleptonic 
weak decays of charmed hadrons, 12:19433 (R;SU;In 
Russian) 
F REGION 
Plasma Drift 
Polar cap F layer patches: structure and dynamics, 12:19292 
(R;US) 
F STATES 
Atomic Models 
Density functional theory and f electron systems, 12:19630 
(R;US) 
F-2030 RESONANCES 
See F MESONS 
FABRIC FILTERS 
Evaluation 
Testing and evaluation of ceramic filter fabrics, 12:18108 
(RA;US) 


Fabric filter operating experience on a dry FGD system at 

Austell Box Board Corporation, 12:18117 (RA;US) 
Performance 

Fabric filter operating experience on a dry FGD system at 
Austell Box Board Corporation, 12:18117 (RA;US) 

Hot gas clean-up by means of porous ceramic filter elements, 
12:18109 (RA;US) 

Particulate control devices for municipal refuse-to-energy 
plants, 12:18121 (RA;US) 





FABRIC FILTERS 
Performance Testing 


Performance Testing 
Testing and evaluation of ceramic filter fabrics, 12:18108 
(RA;US) 
Technology Assessment 
Particulate matter control - the rapidly advancing technology, 
12:18097 (RA;US) 
FABRY-PEROT INTERFEROMETER 


Optical cells with partially reflecting windows as nonlinear 
absorbance amplifiers, 12:18687 (J;US) 
Performance 
Optical cells with partially reflecting windows as nonlinear 
absorbance amplifiers, 12:18687 (J;US) 
FACE CENTERED CUBIC 
See FCC LATTICES 
FACILITIES (ACCELERATOR) 
See ACCELERATOR FACILITIES 
FACILITIES (EDUCATIONAL) 
See EDUCATIONAL FACILITIES 
FACILITIES (NUCLEAR) 
See NUCLEAR FACILITIES 
FADDEEV EQUATIONS 
Spline Functions 
Solution of three-particle differential equations by using 
bicubic B-splines, 12:19681 (R;SU;In Russian) 
FAILED ELEMENT DETECTION 
On-Line Measurement Systems 
On-line real time gamma analysis of primary coolant, 12:18293 
(RA;XA) 
Real Time Systems 
On-line real time gamma analysis of primary coolant, 12:18293 
(RA;XA) 
Temperature Noise 
Temperature-noise analysis on a LMFBR defective fuel pin 
irradiated in a sodium loop, 12:18281 (RA;XA) 
FALLOUT 
For radioactive fallout only. 
Annual Variations 
Survey data of radionuclides in environmental materials. 1, 
12:19083 (R;JP) 
FALLOUT PARTICULATES 
See FALLOUT 
FANS 
See BLOWERS 
FARMS 
Energy Conservation 
Energy Integrated dairy Farm System in Puerto Rico, 
12:18457 (R;US) 
Energy Integrated Dairy Farm System in North Dakota, 
12:18458 (R;US) 
Waste Product Utilization 
Energy Integrated dairy Farm System in Puerto Rico, 
12:18457 (R;US) 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST EXPERIMENTAL BREEDER REACTOR JAPAN 
See JOYO REACTOR 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST REACTORS 
See also FBR TYPE REACTORS 
FCA REACTOR 
FFTF REACTOR 
IFR REACTOR 
ZPPR REACTOR 
Temperature Noise 
Methods and tools to detect thermal noise in fast reactors, 
12:18267 (R;XA) 
FASTBUS SYSTEM 
Data Transmission 
Technical specification: monolithic transceiver for FASTBUS 
Cable Segment - CSX, 12:18996 (R;US) 
FAST-MIXED SPECTRUM REACTOR 
See FBR TYPE REACTORS 
FATTY ACIDS 
See CARBOXYLIC ACIDS 
FBR TYPE REACTORS 
See also CDFR REACTOR 
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JOYO REACTOR 

LMFBR TYPE REACTORS 
PEC BRASIMONE REACTOR 
PFR REACTOR 

RAPSODIE REACTOR 


Decision Making 
Theory of white elephants. A rational choice explanation of 
policy failures in government support for civilian 
technology, 12:18375 (R;DE) 
Meltdown 
Investigations on freezing processes of molten cores, 12:18332 
(R;DE;In German) 
FCA REACTOR 
Breeding Blankets 
Experimental study of large scale axially heterogeneous 
LMFBR core at FCA, (5). Experiments of FCA assembly 
XII-2 and their analysis, 12:18307 (R;JP;In Japanese) 
FCC LATTICES 
Grain Boundaries 
Grain-boundary modeling, 12:18516 (R;US) 
FEDAL 
See FAILED ELEMENT DETECTION 
FEDERAL GOVERNMENT 
See NATIONAL GOVERNMENT 
FEDERAL REGION IX 
Prior to June 1982 this concept was indexed to WESTERN 
REGION. 


See also ARIZONA 
CALIFORNIA 
HAWAII 


Air Quality 

Western regional air quality studies: Visibility and air quality 

measurements, 1981-1982: Interim report, 12:19075 (R;US) 
FEDERAL REGION VI 

Prior to June 1982 this concept was indexed to SOUTHWEST 

REGION. 
See also NEW MEXICO 
TEXAS 


Biomass 
Bioenergy in the southwest: potentials and unique aspects, 
12:17988 (RA;US) 
Biomass Plantations 
Southwest biomass region: a status long overdue, 12:17995 
(RA;US) 
FEDERAL REGION VIII 
Prior to June 1982 this concept was indexed to ROCKY 
MOUNTAIN REGION. 


See also MONTANA 
NORTH DAKOTA 
SOUTH DAKOTA 
UTAH 


Air Quality 

Western regional air quality studies: Visibility and air quality 

measurements, 1981-1982: Interim report, 12:19075 (R;US) 
FEDERAL REPUBLIC OF GERMANY 
Coal Industry 

Saarbergwerke AG. Report about the business year 1985, 

12:18386 (R;DE;In German) 
Coal Mining 

Coal-mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17768 (R;XU) 

Innovation Hard Coal 1977-1982. Documentation of project 
results, 12:18387 (R;DE;In German) 

Recent progress in research and development concerning the 
mechanization and automation of coal-mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17766 (R;XU) 

Coal Reserves 

Recent progress in research and development concerning the 
mechanization and automation of coal-mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17766 (R;XU) 

Electric Power Industry 

View on consultancy - methods - trends - perspectives. 

Proceedings, 12:18389 (R;DE;In German) 
Electric Utilities 

Utilization of renewable energy sources and energy 

conservation - hitherto successes of the electric utilities. 
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Latest state of development and present projects, August 
1986, 12:18377 (R;DE;In German) 
Energy Balance 
Energy balances 1973-1983, 12:18358 (R;DE;In German) 
Energy Conservation 

Selected new technologies for efficient use of energy in the 
German industry. Abbreviated version, 12:18467 (R;DE;In 
German) 

Energy Consumption 

End use energy sources, 12:18400 (R;DE;In German) 

Organisation of German Coal Importers. Annual report 1985, 
12:17803 (R;DE;In German) 

Energy Policy 

Organisation of German Coal Importers. Annual report 1985, 

12:17803 (R;DE;In German) 
Energy Supplies 

Energy and the environment. Fundamentals for the 
development of local and regional energy supply concepts, 
12:18357 (R;DE;In German) 

HTGR Type Reactors 

Market potential of modular high temperature reactors. As 
combined heat and power plants in the Federal Republic of 
Germany, 12:18216 (R;FR) 

Imports 

Organisation of German Coal Importers. Annual report 1985, 

12:17803 (R;DE;In German) 
LMFBR Type Reactors 

Survey on the German research programme for blockage 
detection within LMFBR fuel elements by measurements 
and analysis of temperature fluctuations at the coolant outlet, 
12:18269 (RA;XA) 

Radioactive Waste Disposal 

Nuclear waste repository simulation experiments (brine 
migration), Asse Mine of the Federal of Germany: Quarterly 
brine migration data report, July-September 1984, 12:17868 
(R;US) 

Radioactive Wastes 

Amount of radioactive wastes in the Federal Republic of 
Germany. Waste inventory for the year 1984, 12:17912 
(R;DE;In German) 

Renewable Energy Sources 

Utilization of renewable energy sources and energy 
conservation - hitherto successes of the electric utilities. 
Latest state of development and present projects, August 
1986, 12:18377 (R;DE;In German) 

Standards 

Comparative analysis of quality assurance systems which 
effectively control, review and verify the quality of 
components manufactured for liquid metal cooled fast 
breeder reactors within the EEC, 12:18227 (R;FR) 

Underground Mining 

Coal-mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17768 (R;XU) 

Recent progress in research and development concerning the 
mechanization and automation of coal-mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17766 (R;XU) 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17767 (R;XU) 

FEED MATERIALS PLANTS 
See also FEED MATERIALS PRODUCTION CENTER 
Environmental Impacts 
Environmental impact section, 12:19128 (RA;US) 
Regulations 
Proposed revision 1 to Regulatory Guide 8.22: Bioassay at 
uranium mills, 12:17944 (R;US) 
Risk Assessment 
Environmental impact section, 12:19128 (RA;US) 
Waste Water 
The Biodenitrification Development Program, 12:17846 (R;US) 
Working Conditions 

Proposed revision 1 to Regulatory Guide 8.22: Bioassay at 

uranium mills, 12:17944 (R;US) 


FFTF REACTOR 
Reactor Core Restraints 


FEED MATERIALS PRODUCTION CENTER 
Waste Processing 
Start-up and operation of the biodenitrification demonstration 
facility at the FMPC [Feed Materials Production Center], 
12:17845 (R;US) 
FEEDWATER HEATERS 
Performance Testing 
Power plant performance testing: an overview of the 
Performance Test Codes, 12:18084 (RA;US) 
Review of ASME performance test code for feedwater heaters 
and condensers, 12:18087 (RA;US) 
Review of ASME Performance Test Code for closed 
feedwater heaters, 12:18088 (RA;US) 
FERC GAS AREAS 
Analysis of production from tight-gas formations. Volume 3. 
Designation level data. Final report, 12:17835 (R;US) 
FERMENTATION ALCOHOL 


Facility at Fermi National Accelerator Laboratory, Batavia, 
Illinois, includes main synchroton, booster synchrotron, and 
linac. 

Research 

New and old accelerators: What can they do for astrophysics, 

12:19406 (BA;US) 
FERMILAB TEVATRON 
Experiment Planning 
Antiproton proton searches for quark-gluon plasma at the 
Fermilab collider, 12:19392 (R;US) 
FERMIONS 
See also BARYONS 
Mass 
Dynamically generated fermionic masses, 12:19447 (R;US) 
FERRIC COMPOUNDS 
See IRON COMPOUNDS 
FERRITIC STEELS 
Corrosion Resistance 

Erosion-corrosion of metals in coal gasification atmospheres, 

12:17714 (J;US) 
Erosion 

Erosion-corrosion of metals in coal gasification atmospheres, 

12:17714 (J;US) 
Grain Boundaries 
Erosion-corrosion of metals in coal gasification atmospheres, 
12:17714 (J;US) 
FERROUS COMPOUNDS 
See IRON COMPOUNDS 
FFTF REACTOR 
Westinghouse Hanford Company, Richland, Washington 
Containment Systems 

A summary of sodium vapor trap experience at the Fast Flux 

Test Facility, 12:18303 (R;US) 
Cover Gas 

Liquid metal reactor cover gas purification and analysis in the 
USA, 12:18304 (R;US) 

Radiological considerations of the reactor cover gas processing 
system at the FFTF [Fast Flux Test Facility], 12:18305 
(R;US) 

Electromagnetic Pumps 

The replacement of an electromagnetic primary sodium 
sampling pump in the Fast Flux Test Facility, 12:18300 
(R;US) 

Materials Testing 

Effects of irradiation on the fracture toughness of Alloy 718 

plate and weld, 12:18230 (R;US) 
Nuclear Fuels 

Start up testing for the secure automated fabrication line, 

12:17848 (R;US) 
Primary Coolant Circuits 

The replacement of an electromagnetic primary sodium 
sampling pump in the Fast Flux Test Facility, 12:18300 
(R;US) 

Reactor Core Restraints 

Overview of core designs and requirements/criteria for core 

restraint systems, 12:18306 (RA;XA) 





Reactor Operation 
Fast Flux Test Facility: First three years of operation and 
future mission, 12:18301 (R;US) 
Liquid metal reactor cover gas purification and analysis in the 
USA, 12:18304 (R;US) 


Technical specification upgrading at the Fast Flux Test 
Facility (FFTF), 12:18299 (R;US) 
FIBERGLASS 
Biological Effects 
Long-term health effects in hamsters and rats exposed 
chronically to man-made vitreous fibers, 12:19229 (R;US) 
Chronic Exposure 
Long-term health effects in hamsters and rats e 
chronically to man-made vitreous fibers, 12:19229 (R;US) 
FIELD TESTS 
Control Systems 
Spatiotemporal control of exhaust air ventilation, 12:18450 
(R;FI;In Finnish) 
FIELDS GNETIC) 
See ELECTROMAGNETIC FIELDS 
FIELDS (GRAVITATIONAL) 
See GRAVITATIONAL FIELDS 
FIELDS (MAGNETIC) 
See MAGNETIC FIELDS 
FILM BOILING 
Heat Transfer 
Experimental study of film boiling heat transfer in steam-water 
two-phase flow, 12:18205 (R;JP) 
FILM FLOW 
Flow Models 
Heating and evaporation of turbulent liquid films: Annual 
progress report, 12:18857 (R;US) 
Transfer 


Heating and evaporation. of turbulent liquid films: Annual 
progress report, 12:18857 (R;US) 


Not for PHOTOGRAPHIC FILMS or NUCLEAR 
EMULSIONS. 
See also SOLAR CONTROL FILMS 
SUFERCONDUCTING FILMS 
THIN FILMS 
Evaporation 
Heating and evaporation of turbulent liquid films: Annual 
progress report, 12:18857 (R;US) 


Substrate effects on surface-plasmon spectra in metal-island 
films, 12:18565 (J;US) 
Thickness 
Evaluation of centrifugal barrel tumbling process for 
impregnation of molybdenum disulfide powder lubricant: 
topical report, 12:18506 (R;US) 
FINGERPRINTING (OIL SPILLS) 
See OIL SPILLS 
FINISHING (SURFACE) 
See SURFACE FINISHING 
FINITE ELEMENT METHOD 
Finite element design of diamond anvils, 12:19002 (J;US) 
FIREDAMP 
See METHANE 
FIRES 
Air Pollution 
Atmospheric dispersion index for prescribed burning. Forest 
Service research paper, 12:19047 (R;US) 


Mechanisms of blast-fire interaction. Technical report, 15 July 
1981-31 May 1983, 12:19014 (R;US) 
Radioactive Aerosols 
Transport of breeder reactor-fire-generated sodium oxide 
aerosols for building-wake-dominated meteorology, 12:18341 
(R;US) 
FIREWOOD 
See WOOD FUELS 
FISCHER-TROPSCH SYNTHESIS 


Effects of H/sub 2/O and CO/sub 2/ on the activity and 
composition of iron Fischer-Tropsch catalysts, 12:17970 
G;US) 
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Fischer-Tropsch slurry catalysts for selective transportation 
fuel production, 12:17972 (J;US) 
Chemical Reactors 
Novel experimental studies for coal liquefaction: Quarterly 
progress report, October 1, 1986 to December 31, 1986, 
12:17703 (R;US) 
FISHBONE INSTABILITY 
Loss of beam ions to the inside of the PDX [Poloidal Divertor 
iment] tokamak during the fishbone instability, 
12:19737 (R;US) 
FISHES 


Strontium-90 and cesium-137 in sea fish (from June 1984 to 
December 1984). Environmental and dietary materials, 
12:19120 (RA;JP) 

Strontium-90 and cesium-137 in freshwater fish (from July 1984 
to December 1984). Environmental and dietary materials, 
12:19121 (RA;JP) 

FISSION 
Cross Sections 

The fission cross sections of *°Th, **Th, *°U, **U, 7°*U, 
238U, 37Np, Pu and *Pu relative 7U at 14.74 MeV 
neutron energy, 12:19561 (R;US) 

Prompt Protons 

Coherent evaluation of anti v/sub p/ for *°U, #*U, and **Pu, 

12:19565 (R;FR) 
FISSION PRODUCTS 
Behavior 
The behavior of fuel and fission products in manoeuvring the 
power of the water-cooled reactors, 12:18192 (R;US) 

FISSIONABLE MATERIALS MANAGEMENT 

See NUCLEAR MATERIALS MANAGEMENT 
FISSURED FORMATIONS 

See FRACTURED RESERVOIRS 
FLAME SPECTROMETRY 

See EMISSION SPECTROSCOPY 
FLAMES 

Monitoring 

Application of remote-sensing optical instrumentation for 
diagnostics and safety of naval steam boilers. Final report, 
12:17839 (R;US) 

FLASH TUBES 
Design 

High-average-power solid-state giass laser: Design notes, 
12:18832 (R;US) 

Sandia X-ray laser program, 12:18842 (J;US) 

FLASKS 
See CASKS 
FLAT PLATE COLLECTORS 


Efficiency of a solar collector with internal boiling, 12:18038 
(R;US) 
Testing 
Efficiency of a solar collector with internal boiling, 12:18038 
(R;US) 
FLAVOR MODEL 
Drell Model 
Quark structure functions measured with the Drell-Yan 
process, 12:19464 (J;NL) 
FLOODING FLUIDS 
See DISPLACEMENT FLUIDS 
FLORIDA 
Geothermal Systems 
Geothermal springs of the West Florida continental shelf: 
evidence for dolomitization and radionuclide enrichment, 
12:18044 (J;NL) 
FLOW BLOCKAGE 
Simulation 
STATEN predictions in a CDFR subassembly and the use of 
simulated outlet temperatures to test decision-making 
techniques, 12:18279 (RA;XA) 
Temperature Noise 
STATEN predictions in a CDFR subassembly and the use of 
simulated outlet temperatures to test decision-making 
techniques, 12:18279 (RA;XA) 





FLOW COUNTERS 
Beta Particles 


Beta-ray counting flow cell for determination of strontium 
concentration in the environment, 12:18962 (J;US) 
FLOW (FLUID) 
See FLUID FLOW 
FLOW MODELS 
Flow Rate 
Verification of the extended-gradient diffusion model by 
measurements of the mean and fluctuating temperature fields 
in sodium flow downstream of a multi-bore jet block, 
12:18277 (RA;XA) 
Temperature Noise 
Verification of the extended-gradient diffusion model by 
measurements of the mean and fluctuating temperature fields 
in sodium flow downstream of a multi-bore jet block, 
12:18277 (RA;XA) 
FLOWMETERS 
Verification of the extended-gradient diffusion model by 
measurements of the mean and fluctuating temperature fields 
in sodium flow downstream of a multi-bore jet block, 
12:18277 (RA;XA) 
FLUE GAS 
Air Pollution Control 


Modeling heat transfer in an experimental coal-fired furnace 

when CO2/O:2 mixtures replace air, 12:17741 (R;US) 
Chemical Reaction Kinetics 

Technical analyses of a wet process for flue gas simultaneous 

desulfurization and denitrification, 12:19061 (BA;US) 
Denitrification 

Controlling nitrogen oxide and sulfur dioxide emissions with 
modified calcium hydroxide, 12:19032 (R;US) 

Research and development for advanced combined NO/sub 
x//SO:2 removal systems. Final report, August 28, 1983- 
August 30, 1985, 12:17742 (R;US) 

Technical analyses of a wet process for flue gas simultaneous 
desulfurization and denitrification, 12:19061 (BA;US) 

Desulfurization 

Clean coal technologies and acid rain: Fuel switching and its 
regional impacts, 12:18094 (R;US) 

Construction and operation of a pilot plant for the production 
of high-quality gypsum to be used in underground mining. 
Final report, 12:18619 (R;DE;In German) 

Controlling nitrogen oxide and sulfur dioxide emissions with 
modified calcium hydroxide, 12:19032 (R;US) 

Desulfurization of hot flue gases, preliminary study, 12:17792 
(R;FI,In Finnish) 

Research and development for advanced combined NO/sub 
x//SO2 removal systems. Final report, August 28, 1983- 
August 30, 1985, 12:17742 (R;US) 

Research strategy for the development of flue gas treatment 
technology, 12:17749 (BA;US) 

Technical analyses of a wet process for flue gas simultaneous 
desulfurization and denitrification, 12:19061 (BA;US) 

Heat Recovery 
Tests with cleaned and uncleaned gas on a pilot plant. Final 
report, 12:18461 (R;DE) 
Quantitative Chemical Analysis 
Organic compounds from coal combustion, 12:17799 (BA;US) 
Scrubbing 

Research strategy for the development of flue gas treatment 
technology, 12:17749 (BA;US) 

Technical analyses of a wet process for flue gas simultaneous 
desulfurization and denitrification, 12:19061 (BA;US) 

FLUID FLOW 

See also FILM FLOW 

GAS FLOW 
HYPERSONIC FLOW 
IDEAL FLOW 
INCOMPRESSIBLE FLOW 
STEADY FLOW 
TURBULENT FLOW 


TWO-PHASE FLOW 
VORTEX FLOW 


Calculation Methods 


Roughness on river beds. A literary study, 12:19104 (R;NO;In 
Norwegian) 


Simulation 
Granular solids flow project: Quarterly report, October- 
December 1986, 12:19380 (R;US) 
Drag 
Bounds on the permeability of a random array of partially 
penetrable spheres, 12:19382 (J;US) 
Finite Difference Method 
“a finite difference methods in fluid dynamics, 12:19375 
Mathematical Models 
Three-dimensional finite-element model for simulating water 
flow in variability saturated porous media, 12:19077 (J;US) 
Reynolds Number 
Bounds on the permeability of a random array of partially 
penetrable spheres, 12:19382 (J;US) 
FLUID FLOW COUNTERS 
See FLOW COUNTERS 
FLUID INJECTION 
See also STEAM INJECTION 
Displacement Fluids 
Rheological behavior of Pusher 500 under a variety of 
chemical and thermal conditions: Topical report, 12:17817 
(R;US) 
Tracer Techniques 
Development and application of tracers: examples of field and 
experimental studies, 12:18051 (RA;US) 
FLUID MECHANICS 
See also HYDRAULICS 
HYDRODYNAMICS 
Research Programs 
Activities report of the Laboratory of Mechanics and Energy 
Studies. Annual report, 1985, 12:18789 (R;FR;In French) 
FLUIDIZED BED 
See FLUIDIZED BEDS 
FLUIDIZED BED BOILERS 


Systems 

Fossil Energy Program: Semiannual progress report for April 

1 through September 30, 1986, 12:17687 (R;US) 
FLUIDIZED BED REFUSE GASIFICATION 
Cost 

Economic implications of biomass energy conversion, 12:18001 

(RA;US) 
FLUIDIZED BEDS 
Fluid Mechanics 

Hydrodynamics, mixing, and segregation in gas fluidized beds: 
Technical progress report, 22 October 1986 to 21 January 
1987, 12:18872 (R;US) 

Fluidization 

Hydrodynamics, mixing, and segregation in gas fluidized beds: 
Technical progress report, 22 October 1986 to 21 January 
1987, 12:18872 (R;US) 

FLUIDIZED-BED COMBUSTION 
Air Pollution Control 

Studies on the reaction of calcined limestone with sulfur 
dioxide: Technical progress report for the period October- 
December 1986, 12:19035 (R;US) 

Studies on the reaction of calcined limestone with sulfur 
dioxide: Topical report, October 1985-September 1986, 
12:18095 (R;US) 

Studies on the reaction of calcined limestone with sulfur 
dioxide: Technical progress report for the period July- 
September 1986, 12:19036 (R;US) 

Control 

Study of operation of fluidized-bed boiler of block-house order, 

12:18447 (R;FI,In Finnish) 
Fuel Injection Systems 

Study of operation of fluidized-bed boiler of block-house order, 

12:18447 (R;FI,In Finnish) 
Heat Transfer 

Study of operation of fluidized-bed boiler of block-house order, 

12:18447 (R;FI;In Finnish) 
Pilot Plants 

Study of operation of fluidized-bed boiler of block-house order, 

12:18447 (R;FI,In Finnish) 





FLUIDIZED-BED COMBUSTION 
Power Generation 


Power Generation 
Applicability of pressurized fluidized bed combustion to 
heating power plants, 12:17709 (R;FI;In Finnish) 
Technology Assessment 
Fossil Energy Program: Semiannual progress report for April 
1 through September 30, 1986, 12:17687 (R;US) 
FLUIDIZED-BED COMBUSTORS 
Air Pollution Control 
Pollution control in fluidized bed combustors, 12:17798 


Computed and experimental motion picture determination of 
bubble and solids motion in a two-dimensional fluidized-bed 
with a jet and immersed obstacle, 12:17788 (R;US) 

Cost Benefit Analysis 

Applicability of pressurized fluidized bed combustion to 

heating power plants, 12:17709 (R;FI;In Finnish) 
Cyclone Separators 

Pollution control in fluidized bed combustors, 12:17798 

(BA;US) 


Fossil Energy Program: Semiannual progress report for April 


1 through September 30, 1986, 12:17687 (R;US) 
Pollution control in fluidized bed combustors, 12:17798 
(BA;US) 
Economics 


Fossil Energy Program: Semiannual progress report for April 
1 through September 30, 1986, 12:17687 (R;US) 
Efficiency 
Pollution control in fluidized bed combustors, 12:17798 
(BA;US) 
Electrostatic Precipitators 
Pollution control in fluidized bed combustors, 12:17798 
(BA;US) 
Fabric Filters 
Pollution control in fluidized bed combustors, 12:17798 
(BA;US) 
Materials T 
Kinetics of oxidation of Ni aluminide exposed to oxygen-sulfur 
atmospheres, 12:18522 (R;US) 


Applicability of pressurized fluidized bed combustion to 
heating power plants, 12:17709 (R;FI;In Finnish) 
FLUORINATED ALIPHATIC HYDROCARBONS 
See also CARBON TETRAFLUORIDE 
Electron-Molecule Collisions 
Electron attachment and ionization processes in CF, C2Fe, 
CsFs, and n-C,Fio, 12:19338 (J;US) 
FLUORINE 18 
Diagnostic Uses 
A comparison of [/sup 18/F]spiroperidol, [/sup 
18/F]benperidol and [/sup 18/F] haloperidol kinetics in 
baboon brain, 12:19188 (J;US) 
Tracer Techniques 
A comparison of [/sup 18/F]spiroperidol, [/sup 
18/F]benperidol and [/sup 18/F] haloperidol kinetics in 
baboon brain, 12:19188 (J;US) 
FLUORINE 19 
Heavy Ion Fusion Reactions 
Production and detection of alpha-unstable actinide nuclei, 
12:19563 (R;DE;In German) 
FLUORINE 19 REACTIONS 
MeV Range 100-1000 
Correlated fluctuations in the ®° y(?®F,x)y reaction excitation 
functions, 12:19541 (R;FR) 
FLUORINE COMPOUNDS 
Absorption Spectra 
Relationship between shape resonances and bond lengths, 
12:19323 (J;US) 
Bond 
Relationship between shape resonances and bond lengths, 
12:19323 (J;US) 
Photoionization 
Relationship between shape resonances and bond lengths, 
12:19323 (J;US) 
FLUORS 
See PHOSPHORS 


ERA-12/9 / 126S 


FLUTE INSTABILITY 
Stabilization 

Ponderomotive stabilization of flute modes in mirrors: 

Feedback control and numerical results, 12:19756 (J;US) 
FLY ASH 
Air Pollution Control 

Approximate method to calculate characteristics of 
contaminated-wire and stri-discharge electrodes, 12:18136 
(RA;US) 

Baltimore Gas & Electric experience with combined SO;/NHs 
injection for precipitator performance improvement, 
12:18126 (RA;US) 

Characterization of discharge electrode performance: results of 
laboratory and pilot plant experiments, 12:18157 (RA;US) 

Collection of fine particulate in power plant electrostatic 
precipitators, 12:18103 (RA;US) 

Comparison of electrostatic precipitator performance 
enhancement technologies, 12:18125 (RA;US) 

Considerations for the cyclic operation of hot-side electrostatic 
precipitators, 12:18124 (RA;US) 

Design methodology for optimized water conditioning of high 
resistivity fly ash, 12:18127 (RA;US) 

Design of baghouse and electrostatic precipitator for the coal- 
fired flow facility, 12:18405 (RA;US) 

Development of improved single drop collection efficiency 
correlations for microcomputer modelling of venturi 
scrubber performance, 12:18098 (RA;US) 

Development and testing of a collecting curtain for an 
electrostatic precipitator, 12:18156 (RA;US) 

Diagnostic technology of precipitator operation, 12:18143 
(RA;US) 

Effect of high mass loading on fly ash precipitators, 12:18141 
(RA;US) 

Effective dielectric constant of fly ash, 12:18142 (RA;US) 

Electric field measurements in an operating precipitator, 
12:18149 (RA;US) 

Electrical characteristics of back corona, 12:18153 (RA;US) 

Electrostatic precipitator power measurements, 12:18144 
(RA;US) 

Electrostatic precipitator performance characterization in spray 
dryer flue gas desulfurization systems, 12:18116 (RA;US) 

ESP energy management and optimization of collection 
efficiency, 12:18145 (RA;US) 

Evaluation of broad and narrow pulse energization of a cold- 
side electrostatic precipitator, 12:18129 (RA;US) 

Evaluation of tests and the economic implications of power 
reduction of electrostatic precipitators, 12:18146 (RA;US) 

Fabric filter operating experience on a dry FGD system at 
Austell Box Board Corporation, 12:18117 (RA;US) 

Field evaluation of pulse energization under different operating 
conditions, 12:18131 (RA;US) 

Finite-diffusivity effects in single-stage precipitators: theory 
and experiment, 12:18150 (RA;US) 

First utility application of a new microprocessor-based 
distributed control system for electrostatic precipitators, 
12:18147 (RA;US) 

Full scale demonstration results of electrostatic precipitator 
pulse energization, 12:18130 (RA;US) 

Fume filtration through a dynamic liquid spray curtain, 
12:18099 (RA;US) 

Granular bed filter component design for high temperature and 
high pressure, 12:18111 (RA;US) 

Hot gas clean-up by means of porous ceramic filter elements, 
12:18109 (RA;US) 

Hot precipitators and duct design considerations, 12:18123 
(RA;US) 

Improved model for predicting fly ash resistivity, 12:18133 
(RA;US) 

Influence of gas distribution on precipitator performance, 
12:18155 (RA;US) __ 

Integrated control device for micronic and submicronic 
particulate and acidic gas control, 12:18122 (RA;US) 

Interaction of a gas with solid and liquid particles in a rotating 
system, 12:18112 (RA;US) 

Kinetics of reaction between hydrated lime and sulfur dioxide, 
12:18114 (RA;US) 





127S / ERA-12/9 


Laboratory measurements of some electrical parameters in 
conventional and wide duct precipitators, 12:18154 (RA;US) 

Long-term experience with pulsed energization of ESP’s at a 
Danish power station, 12:18132 (RA;US) 

Medium-sulfur coal and fly ash resistivity, 12:18140 (RA;US) 

Mini spray dryers for low-cost SO: control, 12:18115 (RA;US) 

New chemical conditioner together with good operations and 
maintenance program management helps meet emissions 
objectives, 12:18128 (RA;US) 

Operating results of moving electrode type electrostatic 
precipitators for coal-fired boilers, 12:18139 (RA;US) 

Options to alleviate plume opacity problems caused by 
condensation aerosols, 12:18100 (RA;US) 

Particulate matter control - the rapidly advancing technology, 
12:18097 (RA;US) 

Particulate control at high temperature and pressure for 
emerging electric power generation technologies, 12:18107 
(RA;US) 

Particulate control integration with wet scrubber SO2 removal 
and waste generation, 12:18113 (RA;US) 

Particulate control devices for municipal refuse-to-energy 
plants, 12:18121 (RA;US) 

Pilot-scale evaluation of ESP wide plate spacing, 12:18137 
(RA;US) 

Pilot-scale evaluation of ESP intermittent energization, 
12:18138 (RA;US) 

Power consumption of opacity feedback controlled 
electrostatic precipitator transformer-rectifiers, 12:18148 
(RA;US) 

Predicting the particle size distribution of fly ash, 12:18104 
(RA;US) 

Predicting cold-side precipitator performance based upon coal 
and ash chemistry, 12:18135 (RA;US) 

Quality assurance considerations for particle size 
measurements, 12:18105 (RA;US) 

Relationship of opacity to the loss mechanisms in ESPs, 
12:18101 (RA;US) 

Researches for optimal integrated flue gas treatment, 12:18119 
(RA;US) 

Results of parametric tests on an electrostatic precipitator 
operating at high temperature and high pressure conditions, 
12:18110 (RA;US) 

Results of pilot scale tests of E-SOX, 12:18118 (RA;US) 
Selected review of critical parameters and formulae for design 
and performance evaluation of electrostatic precipitators, 

12:18134 (RA;US) 

Simulation of corona discharges under practical precipitator 
conditions, 12:18152 (RA;US) 

Stack opacity model, 12:18102 (RA;US) 

Technical and economic evaluation of high temperature and 
high pressure particulate cleanup systems, 12:18106 (RA;US) 

Testing and evaluation of ceramic filter fabrics, 12:18108 
(RA;US) 

Three-dimensional calculations of negative tuft corona, 
12:18151 (RA;US) 

Utility case history on firing enhanced emulsified fuel oil to 
reduce particulate and NO/sub x/ emissions, 12:18120 
(RA;US) 

Chemical Composition 

Chemical reactivity of polycyclic aromatic compounds 
adsorbed on coal stack ash, 12:17800 (BA;US) 

Medium-sulfur coal and fly ash resistivity, 12:18140 (RA;US) 

New chemical conditioner together with good operations and 
maintenance program management helps meet emissions 
objectives, 12:18128 (RA;US) 

Chemical Reaction Kinetics 

Chemical reactivity of polycyclic aromatic compounds 

adsorbed on coal stack ash, 12:17800 (BA;US) 
Control 

In-plant ash-handling reference manual: Final report, 12:18096 

(R;US) 
Demetallization 

Sorbent and leachate characteristics of fly ash, 12:17801 

(BA;US) 
Dielectric 
Effective dielectric constant of fly ash, 12:18142 (RA;US) 


FOOD 
Radioactivity 


Electric Conductivity 

Design methodology for optimized water conditioning of high 
resistivity fly ash, 12:18127 (RA;US) 

Improved model for predicting fly ash resistivity, 12:18133 
(RA;US) 

Medium-sulfur coal and fly ash resistivity, 12:18140 (RA;US) 

Filtration 

An electrified granular bed filter for the filtration of fly ash, 

12:17748 (R;NL;DU) 
Leaching 

Organic compounds from coal combustion, 12:17799 (BA;US) 

Sorbent and leachate characteristics of fly ash, 12:17801 
(BA;US) 

Mixing 

Methods of improvement of fly ashes for concrete application 

by means of separation or mixing, 12:17733 (R;NL;DU) 
Mutagen Screening 

The mutagenicity of combustion products from small coal 

burning installations in the Ames test, 12:17747 (R;NL;DU) 
Particle Size 

Predicting the particle size distribution of fly ash, 12:18104 
(RA;US) 

Quality assurance considerations for particle size 
measurements, 12:18105 (RA;US) 

Separation Equipment 

Methods of improvement of fly ashes for concrete application 

by means of separation or mixing, 12:17733 (R;NL;DU) 
Separation Processes 

Methods of improvement of fly ashes for concrete application 

by means of separation or mixing, 12:17733 (R;NL;DU) 
Solvent Extraction 

The mutagenicity of combustion products from small coal 

burning installations in the Ames test, 12:17747 (R;NL;DU) 
Sorptive Properties 

Chemical reactivity of polycyclic aromatic compounds 
adsorbed on coal stack ash, 12:17800 (BA;US) 

Sorbent and leachate characteristics of fly ash, 12:17801 
(BA;US) 

Transformation of benzo(a)pyrene-/sup 14/C and 
benz(a)anthracene-/sup 14/C adsorbed on fly ash under 
influence of light and by air pollutants, 12:17752 (R; NL;DU) 

Surface Properties 

Micro-surface-analytical techniques for characterizing fly ash: 

Interim report, 12:19039 (R;US) 
Toxicity 

Cytotoxicity of combustion products from small coal burning 
installations for lung macrophages, 12:17746 (R;NL;DU) 

In vitro cytotoxicity testing of coal fly ash and coal dust 
samples for bovine alveolar macrophages, 12:17806 
(R;NL;DU) 

The induction of chromosome aberrations in cultured 
mammalian cells by combustion products from small coal 
burning installations, 12:19230 (R;NL;DU) 

Waste Product Utilization 

Methods of improvement of fly ashes for concrete application 

by means of separation or mixing, 12:17733 (R;NL;DU) 
FLYWHEEL ENERGY STORAGE 
Performance 

Advances in flywheel technology for space power applications, 

12:18347 (R;US) 
Research Programs 
Advances in flywheel technology for space power applications, 
12:18347 (R;US) 
FOLIAGE 
See LEAVES 
FOOD 
MILK 
See also MILK PRODUCTS 
Radioactivity 

Strontium-90 and cesium-137 in total diet (from June 1984 to 
December 1984). Environmental and dietary materials, 
12:19085 (RA;JP) 





Cadmium 


FOOD CHAINS 
Cadmium 

Cadmium concentration of mesopelagic decapods and 
euphausiids from the north-east Atlantic ocean: possible use 
as a dietary marker in food-web studies, 12:19110 (R;US) 

Radionuclide Kinetics 
Radioactivity survey data in Japan, 12:19071 (R;JP) 
FOOD INDUSTRY 
See also DAIRY INDUSTRY 
Energy Conservation 

Development and testing of a screw compressor supermarket 
refrigeration system: Phase 2, Final report, 12:18421 (R;US) 

Heat recovery and utilization of exhaust gages from crisp 
bread ovens, 12:18464 (R;FI;In Finnish) 

Lactic acid fermentation of vegetables - an energy conserving 
technique giving tasty products with good keeping qualities, 
12:18473 (R;SE;In Swedish) 

Ovens 

Heat recovery and utilization of exhaust gages from crisp 

bread ovens, 12:18464 (R;FI;In Finnish) 
Waste Heat Utilization 
Heat recovery and utilization of exhaust gages from crisp 
bread ovens, 12:18464 (R;FI;In Finnish) 
FOODSTUFFS 
See FOOD 
FORESTRY 
Resource Assessment 

Regional logging residue supply curve project: Volume 1, 

Final report, 12:18002 (R;US) 
Wood Wastes 

Regional logging residue supply curve project: Volume 2, 

Appendices, 12:18003 (R;US) 


Biomass 


Woody biomass resource of Alabama. Forest Service research 
paper, 12:18016 (R;US) 


Atmospheric dispersion index for prescribed burning. Forest 
Service research paper, 12:19047 (R;US) 
Mineral Cycling 
A comparison of atmospheric exposure conditions at high- and 
low-elevation forests in the southern Appalachian Mountain 
range, 12:19033 (R;US) 
Productivity 
Development and application of a framework for assessing the 
economic impacts of air pollution on forests, 12:19057 
(R;US) 
Research Programs 
International workshop on physiology and biochemistry of 
stressed plants. Proceedings, 12:19211 (R;DE) 
FORMYL RADICALS 
Chemical Reaction Kinetics 
Kinetics of the reaction between formyl radicals and atomic 
hydrogen, 12:18721 (J;US) 
FORSCHUNGSREAKTOR BERLIN-2 
See BER-2 REACTOR 
FORT SHEVCHENKO REACTOR 
See BN-350 REACTOR 
FORTISSIMO REACTOR 
See RAPSODIE REACTOR 
FOSSIL FUEL RESERVES 
See FOSSIL FUELS 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
OIL SHALES 
PEAT 


PETROLEUM 
SHALE OIL 


Fuel Slurries 
Fuels-combustion resaearch. Annual technical report, 1 
October 1985-30 September 1986, 12:17829 (R;US) 
Mathematical Models 
Fossil Energy Program: Semiannual progress report for April 
1 through September 30, 1986, 12:17687 (R;US) 
Supply and Demand 
Fossil Energy Program: Semiannual progress report for April 
1 through September 30, 1986, 12:17687 (R;US) 


ERA-12/9 / 1286S 


FOSSIL-FUEL POWER PLANTS 
Adsorbents 

Influence of sorbent injection aerodynamics on SO: control, 

12:18179 (RA;US) 
Air Heaters 
ASME performance test codes and plant performance 
monitoring, 12:18086 (RA;US) 
Performance test codes: underused assets?, 12:18083 (RA;US) 
Air Pollution Abatement 

Coal cleaning: Progress and potential, 12:17692 (J;US) 
Air Pollution Control 

Mini spray dryers for low-cost SO. control, 12:18115 (RA;US) 
Blowers 

ASME performance test codes and plant performance 
monitoring, 12:18086 (RA;US) 

Power plant performance testing: an overview of the 
Performance Test Codes, 12:18084 (RA;US) 

Boiler Fuels 

Controlling pollutant emissions from coal and oil combustors 
through the supplemental use of natural gas, 12:18178 
(RA;US) 

Boilers 

Application of upper-furnace sorbent injection for SO2 control 
in coal-fired cyclone-equipped boilers, 12:18177 (RA;US) 

ASME performance test codes and plant performance 
monitoring, 12:18086 (RA;US) 

Performance test codes: underused assets?, 12:18083 (RA;US) 

Power plant performance testing: an overview of the 
Performance Test Codes, 12:18084 (RA;US) 

RP1681/2153: recent progress in the boiler program, 12:18078 
(RA;US) 

Stack opacity model, 12:18102 (RA;US) 

Thermal environment in a tangentially pulverized coal-fired 
utility boiler: comparison of field tests with heat transfer 
modeling, 12:18175 (RA;US) 

Control Systems 

Control system modernization for thermal power plants, 

12:18067 (RA;US) 
Emission 

Emissions and control of particulates of coal-fired power plants 

in The Netherlands, 12:17751 (R;NL) 
Energy Management 
Energy management standards program at Public Service 
Electric and Gas Company, 12:18071 (RA;US) 
Environmental Impacts 
Integrated programs, 12:18361 (RA;US) 
Feedwater Heaters 

Power plant performance testing: an overview of the 
Performance Test Codes, 12:18084 (RA;US) 

Review of ASME performance test code for feedwater heaters 
and condensers, 12:18087 (RA;US) 

Review of ASME Performance Test Code for closed 
feedwater heaters, 12:18088 (RA;US) 

Flue Gas 

Research strategy for the development of flue gas treatment 

technology, 12:17749 (BA;US) 
Heating Rate 

Air quality control system heat rate improvement, 12:18082 
(RA;US) 

Applying today’s technology to improve turbine efficiency, 
12:18080 (RA;US) 

ASME performance test codes and plant performance 
monitoring, 12:18086 (RA;US) 

ASME Performance Test Codes: new performance monitoring 
test codes, 12:18090 (RA;US) 

Best buy in heat rate recovery - turbine cycle isolation 
maintenance, 12:18066 (RA;US) 

Component efficiency and the optimum repair cycle period, 
12:18074 (RA;US) 

Control system modernization for thermal power plants, 
12:18067 (RA;US) 

Energy management standards program at Public Service 
Electric and Gas Company, 12:18071 (RA;US) 

EPRI RP1681/2153 power plant performance instrumentation 
system: an overview of the project, 12:18076 (RA;US) 





1298 / ERA-12/9 


EPRI RP1681/2183 power plant performance instrumentation 
system: overview of turbine and electrical programs, 
12:18077 (RA;US) 

Heat rate improvement: a utility imperative, 12:18061 (RA;US) 

Heat rate improvement? Trends and causes, 12:18064 (RA;US) 

Heat rate improvement? Trends in individual generating units’ 
efficiency, 12:18065 (RA;US) 

Heat rate improvement program, 12:18069 (RA;US) 

Heat rate improvement program techniques and philosophy at 
San Juan Generating Station, 12:18070 (RA;US) 

Heat rate improvement through retrofit of advanced 
technology: an EPRI perspective, 12:18079 (RA;US) 

Improving fossil plant heat rate, 12:18062 (RA;US) 

On-line condenser performance monitoring system, 12:18075 
(RA;US) 

Operator awareness (with a twist), 12:18068 (RA;US) 

Performance tests of a 750 MW supercritical unit, 12:18072 
(RA;US) 

Performance test codes: underused assets?, 12:18083 (RA;US) 

Power plant efficiency improvements, 12:18063 (RA;US) 

Power plant performance monitoring, 12:18073 (RA;US) 

Power plant performance testing: an overview of the 
Performance Test Codes, 12:18084 (RA;US) 

Power plant performance testing an overview of the ASME 
Performance Test Code instruments and apparatus 
supplements, 12:18089 (RA;US) 

Review of ASME performance test code for feedwater heaters 
and condensers, 12:18087 (RA;US) 

Review of ASME Performance Test Code for closed 
feedwater heaters, 12:18088 (RA;US) 

RP1681/2153: recent progress in the boiler program, 12:18078 
(RA;US) 

Steam turbine performance tests, 12:18085 (RA;US) 

Topping desuperheater, 12:18081 (RA;US) 

Hot Gas Cleanup 

Electrostatic precipitator performance characterization in spray 
dryer flue gas desulfurization systems, 12:18116 (RA;US) 

Fabric filter operating experience on a dry FGD system at 
Austell Box Board Corporation, 12:18117 (RA;US) 

Granular bed filter component design for high temperature and 
high pressure, 12:18111 (RA;US) 

Hot gas clean-up by means of porous ceramic filter elements, 
12:18109 (RA;US) 

Integrated control device for micronic and submicronic 
particulate and acidic gas control, 12:18122 (RA;US) 

Interaction of a gas with solid and liquid particles in a rotating 
system, 12:18112 (RA;US) 

Kinetics of reaction between hydrated lime and sulfur dioxide, 
12:18114 (RA;US) 

Mini spray dryers for low-cost SO2 control, 12:18115 (RA;US) 

Particulate control at high temperature and pressure for 
emerging electric power generation technologies, 12:18107 
(RA;US) 

Particulate control integration with wet scrubber SO2 removal 
and waste generation, 12:18113 (RA;US) 

Researches for optimal integrated flue gas treatment, 12:18119 
(RA;US) 

Results of parametric tests on an electrostatic precipitator 
operating at high temperature and high pressure conditions, 
12:18110 (RA;US) 

Results of pilot scale tests of E-SOX, 12:18118 (RA;US) 

Technical and economic evaluation of high temperature and 
high pressure particulate cleanup systems, 12:18106 (RA;US) 

Testing and evaluation of ceramic filter fabrics, 12:18108 
(RA;US) 

Utility case history on firing enhanced emulsified fuel oil to 
reduce particulate and NO/sub x/ emissions, 12:18120 
(RA;US) 

Operation 
Operator awareness (with a twist), 12:18068 (RA;US) 
Performance 
EPRI RP1681/2153 power plant performance instrumentation 
system: an overview of the project, 12:18076 (RA;US) 
Improving fossil plant heat rate, 12:18062 (RA;US) 
Power plant efficiency improvements, 12:18063 (RA;US) 
Power plant performance monitoring, 12:18073 (RA;US) 


FOSSIL-FUEL POWER PLANTS 
Pollution Control Equipment 


Performance Testing 


ASME Performance Test Codes: new performance monitoring 
test codes, 12:18090 (RA;US) 

Evaluation of tests and the economic implications of power 
reduction of electrostatic precipitators, 12:18146 (RA;US) 

Performance tests of a 750 MW supercritical unit, 12:18072 
(RA;US) 

Power plant performance testing an overview of the ASME 
Performance Test Code instruments and apparatus 
supplements, 12:18089 (RA;US) 


Plumes 


Dry deposition from plumes of coal-fired installations, 12:17753 
(R;NL;DU) 

Modeling dispersion of the Teruel power plant plume, 12:19042 
(R;NO) 

Plume dispersion models of coal-fired power plants with 
respect to chemical transformation and dry deposition, 
12:19028 (R;NL;DU) 


Pollution Control Equipment 


Air quality control system heat rate improvement, 12:18082 
(RA;US) 

Alternative SO2 sorbents, 12:18171 (RA;US) 

Analysis of the sorbent injection process for in-furnace SO2 
control, 12:18181 (RA;US) 

Application of upper-furnace sorbent injection for SO2 control 
in coal-fired cyclone-equipped boilers, 12:18177 (RA;US) 

Approximate method to calculate characteristics of 
contaminated-wire and stri-discharge electrodes, 12:18136 
(RA;US) 

Baltimore Gas & Electric experience with combined SO;/NHs 
injection for precipitator performance improvement, 
12:18126 (RA;US) 

Characterization of discharge electrode performance: results of 
laboratory and pilot plant experiments, 12:18157 (RA;US) 
Coal combustion overview/technical perspective of the EPA 

program, 12:18159 (RA;US) 

Collection of fine particulate in power plant electrostatic 
precipitators, 12:18103 (RA;US) 

Comparison of combustion facilities and calcium-based sorbents 
in terms of their sulfur capture performance, 12:18174 
(RA;US) 

Comparison of electrostatic precipitator performance 
enhancement technologies, 12:18125 (RA;US) 

Considerations for the cyclic operation of hot-side electrostatic 
precipitators, 12:18124 (RA;US) 

Controlling pollutant emissions from coal and oil combustors 
through the supplemental use of natural gas, 12:18178 
(RA;US) 

Design methodology for optimized water conditioning of high 
resistivity fly ash, 12:18127 (RA;US) 

Design of baghouse and electrostatic precipitator for the coal- 
fired flow facility, 12:18405 (RA;US) 

Development of improved single drop collection efficiency 
correlations for microcomputer modelling of venturi 
scrubber performance, 12:18098 (RA;US) 

Development and testing of a collecting curtain for an 
electrostatic precipitator, 12:18156 (RA;US) 

Diagnostic technology of precipitator operation, 12:18143 
(RA;US) 

Dry sorbent SO. control for new power plants burning low 
sulfur western coals, 12:18164 (RA;US) 

Effect of high mass loading on fly ash precipitators, 12:18141 
(RA;US) 

Effective dielectric constant of fly ash, 12:18142 (RA;US) 

Effectiveness of additives for enhancing SO2 removal with 
calcium based sorbents, 12:18170 (RA;US) 

Effects of injection temperature and quench rate on sorbent 
utilization, 12:18176 (RA;US) 

Electric field measurements in an operating precipitator, 
12:18149 (RA;US) 

Electrical characteristics of back corona, 12:18153 (RA;US) 

Electrostatic precipitator power measurements, 12:18144 
(RA;US) 

Electrostatic precipitator performance characterization in spray 
dryer flue gas desulfurization systems, 12:18116 (RA;US) 





FOSSIL-FUEL POWER PLANTS 
Pollution Control Equipment 


Enhanced sulfur capture by promoted calcium-based sorbents, 
12:18169 (RA;US) 

Enhanced utilization of furnace injected calcium-based 
sorbents, 12:18166 (RA;US) 

EPA study of hydroxide reactivity in a differential reactor, 
12:18172 (RA;US) 

ESP energy management and optimization of collection 
efficiency, 12:18145 (RA;US) 

Evaluation of broad and narrow pulse energization of a cold- 
side electrostatic precipitator, 12:18129 (RA;US) 

Evaluation of tests and the economic implications of power 
reduction of electrostatic precipitators, 12:18146 (RA;US) 

Fabric filter operating experience on a dry FGD system at 
Austell Box Board Corporation, 12:18117 (RA;US) 

Field evaluation of pulse energization under different operating 
conditions, 12:18131 (RA;US) 

Finite-diffusivity effects in single-stage precipitators: theory 
and experiment, 12:18150 (RA;US) 

First utility application of a new microprocessor-based 
distributed control system for electrostatic precipitators, 
12:18147 (RA;US) 

Full scale demonstration results of electrostatic precipitator 
pulse energization, 12:18130 (RA;US) 

Fume filtration through a dynamic liquid spray curtain, 
12:18099 (RA;US) 

Fundamental studies of sorbent reactivity in isothermal 
reactors, 12:18173 (RA;US) 

Granular bed filter component design for high temperature and 
high pressure, 12:18111 (RA;US) 

Hot gas clean-up by means of porous ceramic filter elements, 
12:18109 (RA;US) 

Hot precipitators and duct design considerations, 12:18123 
(RA;US) 

Improved model for predicting fly ash resistivity, 12:18133 
(RA;US) 

Influence of sorbent injection aerodynamics on SO: control, 
12:18179 (RA;US) 

Influence of gas distribution on precipitator performance, 
12:18155 (RA;US) 

Integrated control device for micronic and submicronic 
particulate and acidic gas control, 12:18122 (RA;US) 

Interaction of a gas with solid and liquid particles in a rotating 
system, 12:18112 (RA;US) 

Keynote address, 12:18158 (RA;US) 

Kinetics of reaction between hydrated lime and sulfur dioxide, 
12:18114 (RA;US) 

Laboratory measurements of some electrical parameters in 
conventional and wide duct precipitators, 12:18154 (RA;US) 

Long-term experience with pulsed energization of ESP’s at a 
Danish power station, 12:18132 (RA;US) 

Medium-sulfur coal and fly ash resistivity, 12:18140 (RA;US) 

New chemical conditioner together with good operations and 
maintenance program management helps meet emissions 
objectives, 12:18128 (RA;US) 

Operating results of moving electrode type electrostatic 
precipitators for coal-fired boilers, 12:18139 (RA;US) 

Overview/technical perspective of the EPRI program, 
12:18160 (RA;US) 

Particulate matter control - the rapidly advancing technology, 
12:18097 (RA;US) 

Particulate control at high temperature and pressure for 
emerging electric power generation technologies, 12:18107 
(RA;US) 

Particulate control integration with wet scrubber SO. removal 
and waste generation, 12:18113 (RA;US) 

Physical parameters governing the reactivity of Ca(OH): with 
SO, 12:18165 (RA;US) 

Pilot scale furnace evaluation of hydrated sorbents for SO. 
capture, 12:18163 (RA;US) 

Pilot-scale evaluation of ESP wide plate spacing, 12:18137 
(RA;US) 

Pilot-scale evaluation of ESP intermittent energization, 
12:18138 (RA;US) 

Power consumption of opacity feedback controlled 
electrostatic precipitator transformer-rectifiers, 12:18148 
(RA;US) 
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Precalcination and its effect on sorbent utilization during upper 
furnace injection, 12:18162 (RA;US) 

Predicting the particle size distribution of fly ash, 12:18104 
(RA;US) 

Predicting cold-side precipitator performance based upon coal 
and ash chemistry, 12:18135 (RA;US) 

Quality assurance considerations for particle size 
measurements, 12:18105 (RA;US) 

Reactivity of atmospheric and pressure hydrated sorbents for 
SO: control, 12:18167 (RA;US) 

Relationship of opacity to the loss mechanisms in ESPs, 
12:18101 (RA;US) 

Researches for optimal integrated flue gas treatment, 12:18119 
(RA;US) 

Results of parametric tests on an electrostatic precipitator 
operating at high temperature and high pressure conditions, 
12:18110 (RA;US) 

Results of pilot scale tests of E-SOX, 12:18118 (RA;US) 

Selected review of critical parameters and formulae for design 
and performance evaluation of electrostatic precipitators, 
12:18134 (RA;US) 

Simulation of corona discharges under practical precipitator 
conditions, 12:18152 (RA;US) 

Sorbent development and production studies, 12:18168 
(RA;US) 

Sorbent injector design for sulfur oxides control from 
tangentially fired furnaces by dry sorbent injection, 12:18180 
(RA;US) 

Technical and economic evaluation of high temperature and 
high pressure particulate cleanup systems, 12:18106 (RA;US) 

Testing and evaluation of ceramic filter fabrics, 12:18108 
(RA;US) 

Thermal environment in a tangentially pulverized coal-fired 
utility boiler: comparison of field tests with heat transfer 
modeling, 12:18175 (RA;US) 

Three-dimensional calculations of negative tuft corona, 
12:18151 (RA;US) 

Utility case history on firing enhanced emulsified fuel oil to 
reduce particulate and NO/sub x/ emissions, 12:18120 
(RA;US) 

Utility perspective, 12:18161 (RA;US) 

Pulverizers 

ASME performance test codes and plant performance 

monitoring, 12:18086 (RA;US) 
Repair 

Component efficiency and the optimum repair cycle period, 

12:18074 (RA;US) 
Retrofitting 

Heat rate improvement through retrofit of advanced 

technology: an EPRI perspective, 12:18079 (RA;US) 
Scrubbers 

Research strategy for the development of flue gas treatment 

technology, 12:17749 (BA;US) 
Site Surveys 

Preliminary environmental review: Perryman site. Final report, 

12:18182 (R;US) 
Stack Disposal 

Options to alleviate plume opacity problems caused by 
condensation aerosols, 12:18100 (RA;US) 

Plume dispersion models of coal-fired power plants with 
respect to chemical transformation and dry deposition, 
12:19028 (R;NL;DU) 

Predicting the particle size distribution of fly ash, 12:18104 
(RA;US) 

Quality assurance considerations for particle size 
measurements, 12:18105 (RA;US) 

Steam Condensers 

On-line condenser performance monitoring system, 12:18075 
(RA;US) 

Performance test codes: underused assets?, 12:18083 (RA;US) 

Review of ASME performance test code for feedwater heaters 
and condensers, 12:18087 (RA;US) 

Steam Turbines 

Applying today's technology to improve turbine efficiency, 

12:18080 (RA;US) 
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Best buy in heat rate recovery - turbine cycle isolation 
maintenance, 12:18066 (RA;US) 

EPRI RP1681/2183 power plant performance instrumentation 
system: overview of turbine and electrical programs, 
12:18077 (RA;US) 

Performance test codes: underused assets?, 12:18083 (RA;US) 

Power plant performance testing: an overview of the 
Performance Test Codes, 12:18084 (RA;US) 

Steam turbine performance tests, 12:18085 (RA;US) 


Topping desuperheater, 12:18081 (RA;US) 
FOUNDRIES 
Hazardous Materials 
Health-hazard evaluation report HETA 83-174-1718, Cooper 
Energy Services Corporation, Grove City, Pennsylvania, 
12:19044 (R;US) 
FOURIER TRANSFORM SPECTROMETERS 


Ideal FT-IR spectrometers and the efficiency of real 
instruments, 12:19005 (J;US) 
Performance 

Ideal FT-IR spectrometers and the efficiency of real 
instruments, 12:19005 (J;US) 

Serially interfaced gas chromatography/Fourier transform 
infrared spectrometer/ion trap mass spectrometer system, 
12:18690 (J;US) 

FOUR-PI COUNTING 
Computerized Simulation 
Monte-Carlo-simulation of 47r-detector systems (BIGBANG), 
12:18954 (R;DE;In German) 
FPC GAS AREAS 
See FERC GAS AREAS 
FR-2 REACTOR 
Radiochemistry 
Research reactor FR2 - 20 years chemical and radiochemical 
measurements, 12:18221 (R;DE) 
Reactor Operation 
Research reactor FR2 - 20 years chemical and radiochemical 
measurements, 12:18221 (R;DE) 
FRACTURED FORMATIONS 
See FRACTURED RESERVOIRS 
FRACTURED RESERVOIRS 
Water Chemistry 
Geochemistry and tracer behavior during a thirty day flow test 
of the Fenton Hill HDR [Hot Dry Rock] reservoir, 12:18047 
(R;US) 
FRAGMENTS (DECAY) 
See DECAY 
FRAGMENTS (FALLOUT) 
See FALLOUT 
FRANCE 
Coal Mining 
Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17783 
(R;XU) 


Technical progress in the mechanization and automation of 
coal mining in horizontal inclined and steep thin seams, 
12:17777 (R;XU) 

Coal Seams 

Technical progress in the mechanization and automation of 
coal mining in horizontal inclined and steep thin seams, 
12:17777 (R;XU) 

Electric Power Industry 

View on consultancy - methods - trends - perspectives. 

Proceedings, 12:18389 (R;DE;In German) 
PWR Type Reactors 

Continuous improvement of operation and maintenance 
conditions of French PWR Nuclear Islands, 12:18197 (R;FR) 

Evolution of FRAMATOME pressurized water reactor 
systems, 12:18199 (R;FR) 

French experience on schedule and cost reduction of PWR 
construction, 12:18196 (R;FR) 

Standards 

Comparative analysis of quality assurance systems which 

effectively control, review and verify the quality of 


FUEL ASSEMBLIES 
Deformation 


components manufactured for liquid metal cooled fast 
breeder reactors within the EEC, 12:18227 (R;FR) 

Nondestructive testing in French standards for the 
construction of nuclear power plants, 12:18263 (R;FR;In 
French) 

Surface Mining 

Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17783 
(R;XU) 


Underground Mining 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17781 (R;XU) 

Technical progress in the mechanization and automation of 
coal mining in horizontal inclined and steep thin seams, 
12:17777 (R;XU) 

FREE ELECTRON LASERS 
Betatron Oscillations 

Betatron motion and optical deflection in free-electron lasers, 

12:18836 (J;US) 
Computerized Simulation 

Particle simulations vs small signal FEL theory, 12:18845 

(J;US) 
Design 

Particle simulations vs small signal FEL theory, 12:18845 

(J;US) 
Efficiency 

Density and deceleration limits in tapered free electron lasers, 

12:18837 (J;US) 
Gain 

Alignment and performance of almost concentric resonators 

for low gain free-electron lasers, 12:18840 (J;US) 
Laser Cavities 

Alignment and performance of almost concentric resonators 

for low gain free-electron lasers, 12:18840 (J;US) 
Mirrors 

Multifacet, metal mirror design for extreme-ultraviolet and soft 

x-ray free-electron laser resonators, 12:18828 (R;US) 
Performance 
Alignment and performance of almost concentric resonators 
for low gain free-electron lasers, 12:18840 (J;US) 
Reviews 
Free-electron lasers, 12:18853 (BA;SG) 
FREE RADICALS 
See RADICALS 
FRESH WATER 
Environmental Transport 

[Nearshore transport processes affecting the dilution and fate 
of energy-related contaminants]: Pro report, 1 
December 1985 to 30 November 1986, 12:19099 (R;US) 

FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRICTIONLESS FLOW 
See IDEAL FLOW 
FTR REACTOR (RICHLAND) 
See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
Burnup 

Design implications of core mechanical behaviour, 12:18247 

(RA;XA 
Computerized Simulation 

ARKAS: A three-dimensional finite element code for the 
analysis of core distortions and mechanical behaviour, 
12:18240 (RA;XA) 

Deformation 

Calculation methods for core distortions and mechanical 
behavior, 12:18241 (RA;XA) 

Design implications of core mechanical behaviour, 12:18247 
(RA;XA) 

Evaluation of core distortion in FBR, 12:18248 (RA;XA) 
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Design 


Design 

Development of an extended burnup Mark B design: Tenth 
and eleventh progress reports, July 1984-June 1986, 12:18193 
(R;US) 

Fabrication 

Development of an extended burnup Mark B design: Tenth 
and eleventh progress reports, July 1984-June 1986, 12:18193 
(R;US) 

Flow Blockage 

Review of temperature-noise studies in the UK, 12:18272 
(RA;XA) 

STATEN predictions in a CDFR subassembly and the use of 
simulated outlet temperatures to test decision-making 
techniques, 12:18279 (RA;XA) 

Survey on the German research programme for blockage 
detection within LMFBR fuel elements by measurements 
and analysis of temperature fluctuations at the coolant outlet, 
12:18269 (RA;XA) 

Reactivity 
Evaluation of core distortion in FBR, 12:18248 (RA;XA) 
Specifications 

Plutonium product: design of the rod and of the assembly, 

12:18200 (R;FR;In French) 
Supports 

ARKAS: A three-dimensional finite element code for the 
analysis of core distortions and mechanical behaviour, 
12:18240 (RA;XA) 

Calculation methods for core distortions and mechanical 
behavior, 12:18241 (RA;XA) 

Swelling 

Analysis of fast reactor fuel assembly performance taking into 
account their mechanical interaction in the core and 
refuelling line capabilities, 12:18239 (RA;XA) 

Temperature Distribution 

STATEN predictions in a CDFR subassembly and the use of 
simulated outlet temperatures to test decision-making 
techniques, 12:18279 (RA;XA) 

Temperature-noise simulation code STATEN and its 
experimental verification, 12:18280 (RA;XA) 

Temperature Monitoring 

CDFR coaxial thermocouple response measurements at high 

Reynolds numbers, 12:18278 (RA;XA) 
Turbulent Flow 
Temperature-noise simulation code STATEN and its 
experimental verification, 12:18280 (RA;XA) 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CELL POWER PLANTS 
For commercial, residential, or electric utility use. 
Economic Analysis 
Assessment of molten carbonate and phosphoric acid fuel cells 
for utility central station applications, 12:18408 (R;US) 
FUEL CELLS 
See also ACID ELECTROLYTE FUEL CELLS 
Battery Separators 

Scale up of distance free electrode diaphragm units for 
advanced alkaline electrolysis and fuel cell technology. Final 
report, 12:18411 (R;DE) 


Monolithic fuel cell development (Honeycomb of small cells), 
12:18407 (R;US) 
FUEL CONSUMPTION 
Economic Elasticity 
Specification of fuel share models, 12:18363 (R;US) 
FUEL ELEMENT CLUSTERS 
Flow Blockage 
Study on detection of temperature fluctuation caused by local 
flow blockage in 37-pin bundle, 12:18276 (RA;XA) 
Verification of the extended-gradient diffusion model by 
measurements of the mean and fluctuating temperature fields 
in sodium flow downstream of a multi-bore jet block, 
12:18277 (RA;XA) 
Temperature Distribution 
Verification of the extended-gradient diffusion model by 
measurements of the mean and fluctuating temperature fields 
in sodium flow downstream of a multi-bore jet block, 
12:18277 (RA;XA) 
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Temperature Noise 
Study on detection of temperature fluctuation caused by local 
flow blockage in 37-pin bundle, 12:18276 (RA;XA) 
FUEL FABRICATION PLANTS 
See also MIXED OXIDE FUEL FABRICATION PLANTS 
Aerial Surveying 
An aerial radiological survey of the RMI facility and 
surrounding area, Ashtabula, Ohio: Date of survey, 
September 1985, 12:17934 (R;US) 
Environmental Impacts 
Environmental impact section, 12:19128 (RA;US) 
Hearings 
ALKEM: Public hearing held in accordance with the Atomic 
Energy Act on September 24, 1984, 12:17849 (R;DE;In 
German) 
Material Unaccounted For 
Licensed fuel facility status report: Inventory difference data, 
January 1986-June 1986, 12:17951 (R;US) 
Radiometric Surveys 
An aerial radiological survey of the RMI facility and 
surrounding area, Ashtabula, Ohio: Date of survey, 
September 1985, 12:17934 (R;US) 
Risk Assessment 
Environmental impact section, 12:19128 (RA;US) 
FUEL INJECTION SYSTEMS 
Droplets 
Atomisation of heavy fuel oils with a swirl pressure jet 
atomiser, 12:18788 (R;FI;In Finnish) 
Heat Treatments 
Atomisation of heavy fuel oils with a swirl pressure jet 
atomiser, 12:18788 (R;FI;In Finnish) 
Pressurizing 
Atomisation of heavy fuel oils with a swirl pressure jet 
atomiser, 12:18788 (R;FI;In Finnish) 
FUEL OILS 
See also RESIDUAL FUELS 
Atomization 
Atomisation of heavy fuel oils with a swirl pressure jet 
atomiser, 12:18788 (R;FI;In Finnish) 
Combustion 
Atomisation of heavy fuel oils with a swirl pressure jet 
atomiser, 12:18788 (R;FI;In Finnish) 
Comparative Evaluations 
Biomass conversion. Stage of the technology and its 
profitability, 12:18012 (R;FI;In Finnish) 
Fuel Injection Systems 
Atomisation of heavy fuel oils with a swirl pressure jet 
atomiser, 12:18788 (R;FI;In Finnish) 
FUEL PELLETS 
Fission Product Release 
Iodine release from UO/sub 2/ under steady-state and transient 
conditions. Final report, 12:18327 (R;DE;In German) 
Marketing 
Study on technical and economical marketing possibilities of 
peat pellets, 12:17802 (R;FI;In Finnish) 
Prices 
Study on technical and economical marketing possibilities of 
peat pellets, 12:17802 (R;FI;In Finnish) 
FUEL PENCILS 
See FUEL PINS 
FUEL PINS 
Chemical Decladding 
Process for breaking up spent nuclear reactor fuel pins, 
12:17859 (TG;GB) 
Failed Element Detection 
Temperature-noise analysis on a LMFBR defective fuel pin 
irradiated in a sodium loop, 12:18281 (RA;XA) 
FUEL REPROCESSING 
See REPROCESSING 
FUEL REPROCESSING PLANTS 
See also WEST VALLEY PROCESSING PLANT 
Shielding 
Safety guide data on radiation shielding in a reprocessing 
facility, 12:17856 (R;JP;In Japanese) 





FUEL SLURRIES 
Calorific Value 
A low cost high energy density carbon black fuel mix for heat 
engines (Carbon black, water mixture; carbon black, 
kerosene jet fuel mixture), 12:17787 (R;US) 
Preparation and analyses of low-rank coals for combustion 
applications: Final report, 12:17688 (R;US) 


Preparation 
A low cost high energy density carbon black fuel mix for heat 
engines (Carbon black, water mixture; carbon black, 
kerosene jet fuel mixture), 12:17787 (R;US) 
Formulation of slurries for slurry-fed coal gasifiers, 12:17697 
(R;US) 
Preparation and analyses of low-rank coals for combustion 
applications: Final report, 12:17688 (R;US) 
Combustion 
Fuels-combustion resaearch. Annual technical report, 1 
October 1985-30 September 1986, 12:17829 (R;US) 
Combustion Properties 
A low cost high energy density carbon black fuel mix for heat 
engines (Carbon black, water mixture; carbon black, 
kerosene jet fuel mixture), 12:17787 (R;US) 
The autoignition and combustion of coal-water slurry under 
simulated diesel engine conditions, 12:17795 (J;US) 
Fuel Additives 
Formulation of slurries for slurry-fed coal gasifiers, 12:17697 
(R;US) 
Ignition 
The autoignition and combustion of coal-water slurry under 
simulated diesel engine conditions, 12:17795 (J;US) 
Rheology 
A low cost high energy density carbon black fuel mix for heat 
engines (Carbon black, water mixture; carbon black, 
kerosene jet fuel mixture), 12:17787 (R;US) 
Preparation and analyses of low-rank coals for combustion 
applications: Final report, 12:17688 (R;US) 
FUEL SUBSTITUTION 
Economic Analysis 
Conversion from oil to coal firing - will it pay?, 12:18091 
(R;GB) 
Environmental Effects 
Clean coal technologies and acid rain: Fuel switching and its 
regional impacts, 12:18094 (R;US) 
Research Programs 
Biomass conversion. Stage of the technology and its 
profitability, 12:18012 (R;FI;In Finnish) 
Technology Assessment 
Conversion from oil to coal firing - will it pay?, 12:18091 
(R;GB) 
FUEL SUSPENSIONS 
See FUEL SLURRIES 
FUELS 
See also AUTOMOTIVE FUELS 
AVIATION FUELS 
BOILER FUELS 
FOSSIL FUELS 
FUEL SLURRIES 
JET ENGINE FUELS 
LIQUID FUELS 
NUCLEAR FUELS 
REFUSE DERIVED FUELS 
SOLID FUELS 
SOLVENT-REFINED COAL 


SYNTHETIC FUELS 
WOOD FUELS 


Fires 
Mechanisms of blast-fire interaction. Technical report, 15 July 
1981-31 May 1983, 12:19014 (R;US) 


See ELEMENTARY PARTICLES 
FURNACES 
See also WOOD BURNING FURNACES 
Air Pollution Abatement 
The slagging and fouling consequences of furnace limestone 
injection: Final report, 12:19038 (R;US) 


GALLIUM ARSENIDES 
Epitaxy 


Performance 
The slagging and fouling consequences of furnace limestone 
injection: Final report, 12:19038 (R;US) 

FUSION ENERGY 

See THERMONUCLEAR REACTORS 
FUSION REACTIONS 

See HEAVY ION FUSION REACTIONS 
FUSION REACTORS 

See THERMONUCLEAR REACTORS 
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GADOLINIUM 
Cathodoluminescence 
Optical radiation generated by electrons in Gd, 12:18538 
(R;SU;In Russian) 
GADOLINIUM TELLURIDES 
Crystal Structure 
Crystal chemistry and thermoelectric properties of GdeTes, 
12:18634 (R;US) 
Thermoelectric Properties 
Crystal chemistry and thermoelectric properties of GdeTes, 
12:18634 (R;US) 
GALACTIC EVOLUTION 
Fluctuations 
Galactic cycles and their relationship to life on earth, 12:19287 
(BA;US) 
G. 
See also MILKY WAY 
SEYFERT GALAXIES 
Galactic Evolution 
Galactic cycles and their relationship to life on earth, 12:19287 
(BA;US) 
Mass 
Are baryonic galactic halos possible, 12:19284 (BA;US) 
Mass Distribution 
Are baryonic galactic halos possible, 12:19284 (BA;US) 
Morphology 
Are baryonic galactic halos possible, 12:19284 (BA;US) 
Nonluminous Matter 
Are baryonic galactic halos possible, 12:19284 (BA;US) 
Planetary Evolution 
Galactic cycles and their relationship to life on earth, 12:19287 
(BA;US) 
Shock Waves 
Galactic cycles and their relationship to life on earth, 12:19287 
(BA;US) 
Star Evolution 
Galactic cycles and their relationship to life on earth, 12:19287 
(BA;US) 
String Models 
Fractal geometry of cosmic strings and correlations among 
galaxies and Abell clusters, 12:19282 (J;US) 
GALLBLADDER 
See BILIARY TRACT 
GALLIUM 
Energy-Level Transitions 
Lifetimes and oscillator strength trends for the 4s*nd ?D series 
of Ga I, 12:19332 (J;US) 
Mass Number 
Absolute isotopic abundance ratio and atomic weight of a 
reference sample of gallium, 12:19543 (R;US) 
Oscillator Strengths 
Lifetimes and oscillator strength trends for the 4s?nd ?D series 
of Ga I, 12:19332 (J;US) 
GALLIUM ARSENIDES 
Chemical Reactions 
Investigation of metal/GaAs reactions by heavy ion 
Rutherford backscattering spectrometry (HIRBS), 12:18666 
(BA;US) 


itaxy 
MBE [molecular beam epitaxy] growth of strained-layer 
superlattice device structures, 12:18868 (R;US) 





GALLIUM ARSENIDES 
Epitaxy 


Surface faceting of (110) GaAs: Analysis and elimination, 
12:18633 (R;US) 
Layers 
Low-temperature pressure-dependent magneto-optic 
measurements in strained-layer superlattices, 12:18665 (J;US) 
Magneto-Optical Effects 
Low-temperature pressure-dependent magneto-optic 
measurements in strained-layer superlattices, 12:18665 (J;US) 
Photocurrents 
Photocurrent spectroscopy of lattice-matched superlattice 
electrodes in photoelectrochemical cells, 12:18658 (J;US) 
Physical Properties 
Investigations on the MBE [molecular beam epitaxy] growth 
and properties of Al/sub y/Ga/sub y/In/sub 1-x-y/As/InP 
and InGaAs-InAlAs superlattices: Progress report for the 
period May 15, 1986-January 31, 1987, 12:18624 (R;US) 
Superlattices 
Investigations on the MBE [molecular beam epitaxy] growth 
and properties of Al/sub y/Ga/sub y/In/sub 1-x-y/As/InP 
and InGaAs-InAlAs superlattices: Progress report for the 
period May 15, 1986-January 31, 1987, 12:18624 (R;US) 
Low-temperature pressure-dependent magneto-optic 
measurements in strained-layer superlattices, 12:18665 (J;US) 
Photocurrent spectroscopy of lattice-matched superlattice 
electrodes in photoelectrochemical cells, 12:18658 (J;US) 
Surface Properties 
Surface faceting of (110) GaAs: Analysis and elimination, 
12:18633 (R;US) 
GALLIUM ISOTOPES 
Isotope Ratio 
Absolute isotopic abundance ratio and atomic weight of a 
reference sample of gallium, 12:19543 (R;US) 
GALLSTONES 
See BILIARY TRACT 
GAMMA ASTRONOMY 
For photon energies above 100 KeV. 
Research Programs 
Very high energy gamma ray astrophysics: Progress report for 
period May 1, 1986-February 15, 1987, 12:19260 (R;US) 
GAMMA RADIATION 
Aerial Monitoring 
Development of aerial gamma radiation survey system. 2. The 
experimental investigation of basic characteristics of 
background radiation, 12:19622 (R;JP;In Japanese) 
Electron Channeling 
Continual integration method and Landau-Pomeranchuk effect 
of suppression of relativistic particle radiation in matter in 
the small frequency region, 12:19318 (R;SU;In Russian) 
Gamma Spectra 
Half-lives and photon emission probabilities of frequently 
applied radionuclides, 12:19525 (R;DE;In German) 
Positron Channeling 
Continual integration method and Landau-Pomeranchuk effect 
of suppression of relativistic particle radiation in matter in 
the small frequency region, 12:19318 (R;SU;In Russian) 
GAMMA REACTIONS 
See PHOTONUCLEAR REACTIONS 
GAMMA SOURCES 
For cosmic sources of gamma radiation use COSMIC GAMMA 
SOURCES. 
Diode Tubes 
Theoretical motivation of indented-anode diode for HERMES 
III, 12:18919 (R;US) 
GAMMA SPECTROMETERS 
Nal Detectors 
Energy resolutions of a position-sensitive Nal detector by 
Monte Carlo simulations, 12:18961 (J;NL) 
On-Line Control Systems 
Microprocessor control system for ELGA facility experiments, 
12:18935 (R;SU;In Russian) 
GAMMA-RAY LASERS 
See GASERS 
GAS BEARINGS 
Dynamic Loads 
Measurement and analysis on bearing characteristics of gas 
bearing circulator(B/sub 1/), 12:18218 (R;JP) 
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GAS COOLANTS 
See GASES 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS FLOW 
See also AIR FLOW 
Diagnostic Techniques 
Laser-induced breakdown of UF and its application to flow 
diagnostics, 12:18864 (J;US) 
Flow Visualization 
Laser-induced breakdown of UF and its application to flow 
diagnostics, 12:18864 (J;US) 
Measuring Methods 
Linear imaging of gas velocity using the photothermal 
deflection effect, 12:18863 (J;US) 
Velocity 
Linear imaging of gas velocity using the photothermal 
deflection effect, 12:18863 (J;US) 
GAS HEAT PUMPS 
Design 
Developments in gas-fired absorption heat pumps, North 
America, 12:18417 (R;US) 
GAS HYDRATES 
Synthesis 
Methane hydrate synthesis in the DOE/METC Gas Hydrates 
Laboratory: Technical note, 12:17838 (R;US) 
GAS LASERS 
See also EXCIMER LASERS 
HELIUM-NEON LASERS 
Gain 


Intracavity gain detection applied to the optimization of flow 
parameters in a pulsed IF laser, 12:18844 (J;US) 
Observation of a short-wavelength laser pumped by Auger 
decay, 12:18841 (J;US) 
Operation 
Intracavity gain detection applied to the optimization of flow 
parameters in a pulsed IF laser, 12:18844 (J;US) 
GAS TURBINE POWER PLANTS 
Peat 


Development of a domestic gas turbine for low calorific value 
gas made from peat, 12:18092 (R;FI;In Finnish) 
Wood Fuels 
Development of a domestic gas turbine for low calorific value 
gas made from peat, 12:18092 (R;FI;In Finnish) 
GAS TURBINES 
Deposits 
Deposition control using transpiration: Final report, 12:17790 
(R;US) 
Design 
Development of a domestic gas turbine for low calorific value 
gas made from peat, 12:18092 (R;FI;In Finnish) 
Heat Resisting Alloys 
Fundamental study of the bonding of thermal-barrier coatings. 
Final (annual) report, 15 June 1982-30 November 1985, 
12:18504 (R;US) 
GASEOUS EFFLUENTS 
See GASEOUS WASTES 
GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 
Diffusion 
Results of atmospheric diffusion experiments. Vol. 1. 
TOKAI80, TOKAI81, 12:19067 (R;JP;In Japanese) 
GASERS 
Gamma-ray Amplification by Stimulated Emission of Radiation. 
Research Programs 
Expansion of research on the tuning and stimulation of nuclear 
radiation. Final technical report, 16 July 1985-15 July 1986, 
12:18822 (R;US) 
GASES 
See also AIR 
COAL GAS 
EXHAUST GASES 


RARE GASES 
SYNTHESIS GAS 





Breakdown 
Laser beam configurations for cumulative interaction with 
electrons in a gas, 12:18883 (J;US) 
Interfaces 
A study of gas-surface energy exchange processes: Final 
report, 12:19313 (R;US) 
Effect 


Thermal piston model for the optoacoustic effect: Sound 
generation in an optically thick gas, 12:19701 (J;US) 
GASIFICATION 
See also COAL GASIFICATION 
IN-SITU GASIFICATION 
Economics 
Gasification of indigenous fuels and the competitiveness of 
gasifitiveness of gasification technology, 12:17706 (R;FI;In 
Finnish) 
Field Tests 
Gasification of indigenous fuels and the competitiveness of 
gasifitiveness of gasification technology, 12:17706 (R;FI;In 
Finnish) 
GASOLINE 
See also UNLEADED GASOLINE 
Data Analysis 
Data and analysis section, 12:18360 (RA;US) 
GASOLINE ENGINES 
See INTERNAL COMBUSTION ENGINES 
GASTEROPODS 
See MOLLUSCS 
GAUGE INVARIANCE 
Cosmological Models 
Gauge-invariant perturbations in anisotropic homogeneous 
cosmological models, 12:19280 (R;JP) 
Lagrangian Function 
Gauge invariant actions and gauge fixed actions of free 
superstring field theory, 12:19466 (R;JP) 
Perturbation Theory 
Gauge-invariant perturbations in anisotropic homogeneous 
cosmological models, 12:19280 (R;JP) 
Transformations 
Gauge invariant actions and gauge fixed actions of free 
superstring field theory, 12:19466 (R;JP) 
Two-Dimensional Calculations 
Gauge and gravitational anomalies in two dimensions, 12:19503 
(J;US) 
GAUGE TRANSFORMATIONS 
See GAUGE INVARIANCE 
GEMEIN: 
See NECKAR REACTOR 
GENE LOCI 
See GENES 
GENE MUTATIONS 


Suitability of two-dimensional electrophoretic protein 
separations for quantitative detection of mutations, 12:19131 


Biochemical Reaction Kinetics 
In vivo competition between a metallothionein regulatory 
element and the SV40 enhancer, 12:19139 (J;US) 
GENERAL RELATIVITY THEORY 
See also RELATIVITY THEORY 
Einstein Field Equations 
Geometric space-time perturbation. I. Multiparameter 
perturbations, 12:19690 (J;US) 
Energy-Momentum Tensor 
Geometric space-time perturbation. I. Multiparameter 
. perturbations, 12:19690 (J;US) 
Gauge Invariance 
Geometric space-time perturbation. II. Gauge invariance, 
12:19691 (J;US) 
Gravitation 
Unification of gravitation with particle physics via metric- 
connection theories, 12:19511 (BA;US) 
Kaluza-Klein Theory 
Geometric space-time perturbation. II. Gauge invariance, 
12:19691 (J;US) 


Perturbation Theory 
Geometric space-time perturbation. I. Multiparameter 
perturbations, 12:19690 (J;US) 
Geometric space-time perturbation. II. Gauge invariance, 
12:19691 (J;US) 
Quantum Gravity 
Unification of gravitation with particle physics via metric- 
connection theories, 12:19511 (BA;US) 
Space-Time 
Geometric space-time perturbation. I. Multiparameter 
perturbations, 12:19690 (J;US) 
Geometric space-time perturbation. II. Gauge invariance, 
12:19691 (J;US) 
Yang-Mills Theory 
Geometric space-time perturbation. I. Multiparameter 
perturbations, 12:19690 (J;US) 
Unification of gravitation with particle physics via metric- 
connection theories, 12:19511 (BA;US) 
GENERATORS (PULSE) 
See PULSE GENERATORS 
GENES 
Molecular Biology 
DNA repair genes of mammalian cells, 12:19140 (BA;US) 
GEOCHEMISTRY 
Distribution 


HMI Department of Nuclear Chemistry and Reactor. 
Scientific report 1985, 12:18672 (R;DE;in German) 
W Codes 
Geochemical modelling. WHATIF-AQ: a computer 
programme for speciation calculations, 12:17890 (R;FR) 
GEOLOGIC DEPOSITS 


See also COAL DEPOSITS 
NATURAL GAS DEPOSITS 
SALT DEPOSITS 


Age Estimation 
High-resolution stratigraphy with strontium isotopes, 12:18697 
(J;US) 


Chemical migration by contact metamorphism between 
pegmatite and country rocks: natural analogs for 
radionuclide migration, 12:17931 (J;US) 

Geologic History 

Tectonic history of the northern Rio Grande rift derived from 

apatite fission-track geochronology, 12:19246 (J;US) 
Hydrology 
Hydrogeological testing to characterize a fractured granite, 
12:17933 (J;DE) 
Permeability 
- Hydrogeological testing to characterize a fractured granite, 
12:17933 (J;DE) 
Tectonics 

Tectonic history of the northern Rio Grande rift derived from 

apatite fission-track geochronology, 12:19246 (J;US) 
GEOLOGIC FRACTURES 
Radionuclide Migration 
Radionuclide transport in an unsaturated, fractured medium, 
12:17936 (R;US) 
GEOLOGIC STRUCTURES 
See also GEOLOGIC FRACTURES 
Hydraulic Conductivity 

Use of a multigrid technique to study effects of limited 
sampling of heterogeneity on transport prediction, 12:19240 
(R;US) 

Sampling 

Use of a multigrid technique to study effects of limited 
sampling of heterogeneity on transport prediction, 12:19240 
(R;US) 

GEOMAGNETIC FIELD 
Ton Drift 
Asymptotic theory of ion conic distributions, 12:19296 (R;US) 
GEOTHERMAL ENERGY 
Environmental Impacts 
Environmental impact section, 12:19128 (RA;US) 
Risk Assessment 
Environmental impact section, 12:19128 (RA;US) 
GEOTHERMAL SYSTEMS 
See also HOT-DRY-ROCK SYSTEMS 





GEOTHERMAL SYSTEMS 
Risk Assessment 


HYDROTHERMAL SYSTEMS 
Environmental Impacts 
Geothermal springs of the West Florida continental shelf: 
evidence for dolomitization and radionuclide enrichment, 
12:18044 (J;NL) 
Hydrology 
Geothermal springs of the West Florida continental shelf: 
evidence for dolomitization and radionuclide enrichment, 
12:18044 (J;NL) 
GEOTHERMAL WELLS 
Cements 
Advanced high-temperature lightweight foamed cements for 
geothermal well completions, 12:18046 (R;US) 
Fluid Injection 
Development and application of tracers: examples of field and 
experimental studies, 12:18051 (RA;US) 
Well Drilling 
Geothermal drilling technology, 12:18049 (R;US) 
GERMAN FEDERAL REPUBLIC 
See FEDERAL REPUBLIC OF GERMANY 
GERMAN FR ORGANIZATIONS 
See also KERNFORSCHUNGSANLAGE JUELICH 
KERNFORSCHUNGSZENTRUM KARLSRUHE 
Bibliographies 
Scientific-technical reports of the GKSS 1984, 12:18264 
(R;DE;In German and English) 
GERMANIUM 
Crystallization 
Interfacially initiated crystallization in amorphous germanium 
films, 12:18639 (J;US) 
Phase Transformations 
Interfacially initiated crystallization in amorphous germanium 
films, 12:18639 (J;US) 
Superconductivity 
Superconducting properties of compositionally modulated 
Pb/Ge thin films, 12:18510 (R;US) 
GERMANIUM 76 
Double Beta Decay 
Analysis and interpretation of a large body of /sup 76/Ge 
zero-neutrino double-8-decay data, 12:19544 (J;US) 
GERMANIUM ALLOYS 
Magnetic Properties 
Evolution with pressure of a heavy mass ground state in 
chemically expanded CeRueSie, 12:18542 (R;US) 
Physical Radiation Effects 
Diffuse x-ray scattering studies of n and e~ -irradiated Ni and 
dilute Ni alloys, 12:18512 (R;US) 
GERMANY (FEDERAL REPUBLIC) 
See FEDERAL REPUBLIC OF GERMANY 
GERMS (MICROORGANISMS) 
See MICROORGANISMS 
GIANT RESONANCE 
Experimental research of nuclear giant resonances by inelastic 
scattering of heavy ions, 12:19522 (R;SU;In Russian) 
GKN REACTOR (DODEWAARD) 
See DODEWAARD REACTOR 
GKN REACTOR (NECKAR) 
See NECKAR REACTOR 
GKN-1 REACTOR (NECKAR) 
See NECKAR REACTOR 
GLASS 
See also BOROSILICATE GLASS 
PHOSPHATE GLASS 
Chemical Analysis 
Evidence for a tektosilicate structure and dominance of Fe III 
over Fe II in silicic volcanic glasses of the Nevada Test Site, 
12:17932 (BA;US) 
tion 
Study of the effect of elastic vibrations on the crystallization of 
lithium silicate glass (Ultrasonic waves), 12:18651 (TG;US) 
Microstructure 
Raman spectra and structure of natural glasses, 12:19251 
(J;NL) 
Nuclear Magnetic Resonance 
NMR investigation of porous structures: Ceramics and 
sandstones: Annual technical [progress] report, 12:18625 
(R;US) 


Porosity 

NMR investigation of porous structures: Ceramics and 
sandstones: Annual technical [progress] report, 12:18625 
(R;US) 

Raman Spectroscopy 
Raman spectra and structure of natural glasses, 12:19251 
G;NL) 
GLASS MELTERS 
See CERAMIC MELTERS 
GLASSY METALS 
See METALLIC GLASSES 
GLIOMAS 
Neutron Therapy 

Aspects of implementation of NCT, 12:19159 (RA;US) 

Clinical aspects of boron neutron capture therapy, 12:19163 
(RA;US) ; 

Clinical trial of neutron capture therapy for brain tumors at 
New England Medical Center and the Massachusetts 
Institute of Technology, 12:19152 (RA;US) 

Design of filtered epithermal neutron beams for BNC, 12:19157 
(RA;US) 

Distribution of sulfhydryl boranes in mice and rats, 12:19161 
(RA;US) 

Future boronated molecules for neutron capture therapy, 
12:19160 (RA;US) 

Intermediate-energy neutron beams from reactors for NCT, 
12:19149 (RA;US) 

Intermediate-energy neutron beam for NCT at MURR, 
12:19154 (RA;US) 

Medical and biological requirements for boron neutron capture 
therapy, 12:19162 (RA;US) 

Medical aspects of boron-slow neutron capture therapy, 
12:19147 (RA;US) 

NCT program at Nuclear Medicine, Inc., 12:19153 (RA;US) 

Neutron capture therapy at Brookhaven National Laboratory, 
12:19156 (RA;US) 

Plan for neutron capture therapy studies with a 2.5-MeV 
proton beam on ’Li, 12:19158 (RA;US) 

Power burst reactor facility as an epithermal neutron source 
for brain cancer therapy, 12:19155 (RA;US) 

Radiobiology of boron neutron capture therapy, 12:19148 
(RA;US) 

Research related to boron neutron capture therapy at The 
Ohio State University, 12:19150 (RA;US) 

Studies at MIT on biodistribution of B-10 compounds and 
production of epithermal neutrons, 12:19151 (RA;US) 

GLOVES 
Performance Testing 

Evaluation of protective garment fabrics challenged by 

petroleum and synfuel fluids, 12:18799 (R;US) 
GLUCOPROTEINS 
Molecular Structure 

Workshop on a carbohydrate structure data base: Summary 

report, 12:19133 (R;US) 
GLUEBALLS 
Coupling Constants 

Analysis of g/sub T/(2050—2350) as glueball candidate, 

12:19509 (J;US) 
Particle Identification 

Analysis of g/sub T/(2050—2350) as glueball candidate, 
12:19509 (J;US) 

Helicity amplitudes of the process J/psi—-ytheta in the glueball 
picture of theta(1700), 12:19455 (J;US) 

GLUONIUM 
See GLUEBALLS 
GLUONS 
Infrared Divergences 

Light-cone gauge in the Dyson-Schwinger equation and 
infrared behaviour of gluon propagator, 12:19481 (RA;SU;In 
Russian) 

Propagator 

Light-cone gauge in the Dyson-Schwinger equation and 
infrared behaviour of gluon propagator, 12:19481 (RA;SU;In 
Russian) 

GLYCIDES 
See SACCHARIDES 
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GLYCOLIPIDS 
Molecular Structure 
Workshop on a carbohydrate structure data base: Summary 
report, 12:19133 (R;US) 
GLYCOLS 
See also POLYETHYLENE GLYCOLS 
Electrical Properties 
Optical and photoelectric properties of the n-ethylene glycols, 
12:18671 (BA;US) 
ies 
Optical and photoelectric properties of the n-ethylene glycols, 
12:18671 (BA;US) 
Photoelectric Effect 
Optical and photoelectric properties of the n-ethylene glycols, 
12:18671 (BA;US) 
Radiation 
Optical and photoelectric properties of the n-ethylene glycols, 
12:18671 (BA;US) 
GLYCOPROTEINS 
See GLUCOPROTEINS 
GOBAR GAS 
See METHANE 
GOESGEN REACTOR 
Daeniken, Soleure, Switzerland 
Reactor Monitoring Systems 
Analysis of incore and excore neutron noise signals for a KWU 
PWR by correlation techniques, 12:18291 (RA;XA) 


High prevalence of abolished response of thyroid stimulating 
hormone (TSH) to thyrotropin-releasing hormone (TRH) in 
porters of big atoxic multinodular goiter in Botucatu-SP 
region (Brazil), 12:19183 (RA;BR;In Portuguese) 

GOLD 
Electric Contacts 

Influence of ac contact impedance on high-frequency, low- 
temperature, or fast-transient junction measurements in 
semiconductors, 12:18646 (J;US) 

Electric Impedance 

Influence of ac contact impedance on high-frequency, low- 
temperature, or fast-transient junction measurements in 
semiconductors, 12:18646 (J;US) 

Ton-Atom Collisions 

Multiple ionization in relativistic heavy-ion—atom collisions, 

12:19329 (J;US) 
Permeability 

Investigation of hydrogen and deuterium through double shell 
(Au+EhI698 alloy) at high temperature and pressure, 
12:18537 (R;SU;In Russian) 

Surface 

Simulation of Au(100) reconstruction by use of the embedded- 

atom method, 12:18579 (J;US) 
Work Functions 

Temperature dependence of the positronium work function, 

12:19333 (J;US) 
GOLD IONS 
Energy-Level Transitions 

Laser-produced spectra and QED effects for Fe, Co, Cu, and 

Zn ions of Au, Pb, Bi, Th, and U, 12:19346 (J;US) 
GOLD ISOTOPES 
Krypton 84 Reactions 

Investigation of the reactions of “Kr and }°Xe with heavy 

targets around 20 MeV/u, 12:19545 (R;FR) 
Xenon 129 Reactions 
Investigation of the reactions of Kr and '°Xe with heavy 
targets around 20 MeV/u, 12:19545 (R;FR) 
GOLDSTONE BOSONS 
See also AXIONS 
Color Model 
Properties of the dilaton, 12:19454 (J;US) 
Weinberg-Salam Gauge Model 
Properties of the dilaton, 12:19454 (J;US) 
GRAIN ALCOHOL 
See ETHANOL 
GRAIN BOUNDARIES 
Computerized Simulation 
Grain-boundary modeling, 12:18516 (R;US) 


GRAVITATION 
Yang-Mills Theory 


Photochemical Reactions 
HMI Radiation Chemistry Department. Scientific report 1985, 
12:18741 (R;DE;In German) 
GRAND UNIFIED THEORY 
Supersymmetry 
Grand unification and supersymmetric grand unification, 
12:19424 (RA;SU) 
GRANITES 
Heat Transfer 
In-situ experiments in granite, 12:18295 (R;JP;In Japanese) 
Permeability 
Permeability of whole and jointed Barre granite, 12:19253 
GUS) 
Underground Disposal 
In-situ experiments in granite, 12:18295 (R;JP;In Japanese) 
GRANULAR BED FILTERS 


An electrified granular bed filter for the filtration of fiy ash, 
12:17748 (R;NL;DU) 
Cost 
An electrified granular bed filter for the filtration of fly ash, 
12:17748 (R;NL;DU) 
Design 
Granular bed filter component design for high temperature and 
high pressure, 12:18111 (RA;US) 
Efficiency 
An electrified granular bed filter for the filtration of fly ash, 
12:17748 (R;NL;DU) 
Electrostatics 
An electrified granular bed filter for the filtration of fly ash, 
12:17748 (R;NL;DU) 
Pressure Drop 
An electrified granular bed filter for the filtration of fly ash, 
12:17748 (R;NL;DU) 
GRANULAR MATERIALS 
For unspecified materials having a granular texture. 
Drying 
Improved energy efficiency in materials drying, 12:18472 
(R;SE;In Swedish) 
Fluid Flow 
Granular solids flow project: Quarterly report, October- 
December 1986, 12:19380 (R;US) 


Graphite as a picosecond laser activated opening switch, 
12:18867 (R;US) 
Sorptive Properties 
[Acid base properties of coals and other solids: Quarterly 
report No. 5, 12/1/86-2/28/87], 12:17736 (R;US) 
GRAPHITE MODERATOR 
See GRAPHITE 
GRASERS 
See GASERS 
GRATINGS 
Uses 
Application of spherical gratings in synchrotron radiation 
spectroscopy, 12:18990 (R;US) 
GRAVITATION 
General Relativity Theory 
Unification of gravitation with particle physics via metric- 
connection theories, 12:19511 (BA;US) 
Perturbation 
Unification of gravitation with particle physics via metric- 
connection theories, 12:19511 (BA;US) 
Quantum Field Theory 
Unification of gravitation with particle physics via metric- 
connection theories, 12:19511 (BA;US) 
String Models 
Gravitational lensing by strings, 12:19288 (BA;US) 
Yang-Mills Theory 
Unification of gravitation with particle physics via metric- 
connection theories, 12:19511 (BA;US) 





GRAVITATIONAL FIELDS 
Two-Dimensional Calculations 


GRAVITATIONAL FIELDS 
Two-Dimensional Calculations 
Gauge and gravitational anomalies in two dimensions, 12:19503 
(J;US) 
GRAVITATIONAL LENSES 
Classification 
Gravitational lensing by strings, 12:19288 (BA;US) 


Gravitational lensing by strings, 12:19288 (BA;US) 
GRAVITATIONAL WAVE DETECTORS 
Accuracy 

Quantum limit for successive position measurements, 12:19706 

(J;US) 
GRAVITY SURVEYS 
Electronic Equipment 

Development of electronic control of a superconducting 
gravity gradiometer. Final report, 4 October 1985-4 August 
1986 on Phase 2, 12:18793 (R;US) 

GREASES 
Friction 

Irradiation effect study on dynamic performance of grease, 

12:18629 (R;JP;In Japanese) 
Physical Radiation Effects 
Irradiation effect study on dynamic performance of grease, 
12:18629 (R;3P;In Japanese) 
GREAT BRITAIN 
See UNITED KINGDOM 
GREENHOUSE EFFECT 
Technology Assessment 

Brief technology assessment of the carbon dioxide effect, 

12:19064 (J;US) 
GREENHOUSES 
Design 

Air heating system HORTITHERM, 12:18442 (RA;DE;In 
German) 

Utilization of waste heat for greenhouse heating. Technical 
studies of heaters and interim storage, 12:18441 (R;DE;In 
German) 

Heating Systems 

Air heating system HORTITHERM, 12:18442 (RA;DE;In 
German) , 

Low-temperature radiators with free convection: Finned tube 
or SPAGHETTI-radiators, 12:18494 (RA;DE;In German) 

Rock bed-water thermal storage, 12:18443 (RA;DE;In 
German) 

Roof heating, 12:18444 (RA;DE;In German) 

Utilization of waste heat for greenhouse heating. Technical 
studies of heaters and interim storage, 12:18441 (R;DE;In 
German) 

Waste Heat Utilization 

Rock bed-water thermal storage, 12:18443 (RA;DE;In 
German) 

Roof heating, 12:18444 (RA;DE;In German) 

GREENLAND 
Climates 

Analysis of twentieth century climate fluctuations in northern 

North America, 12:19030 (J;US) 
Hydrology 

Hydrological hydropower exploration Kangerluarsunnguaq 
Nuuk/Godthaab. Hydrological dimensioning basis 1985, 
12:17981 (R;DK;In Danish) 

GREIFSWALD-2 REACTOR 
Greifswald, German Democratic Republic 
Calorimeters 

Comment on the in-core measurement in the WWER nuclear 

power plant, 12:18211 (RA;XA) 
Self-Powered Neutron Detectors 
Comment on the in-core measurement in the WWER nuclear 
power plant, 12:18211 (RA;XA) 
GREIFSWALD-4 REACTOR 
Greifswald, German Democratic Republic 
Reactivity Coefficients 

Space dependence of reactivity parameters on reactor dynamic 

perturbation measurements, 12:18207 (RA;XA) 
Self-Powered Neutron Detectors 

Experiences with prompt self-powered detectors in nuclear 

reactors of WWER type, 12:18209 (RA;XA) 
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GROSS-NEVEU MODEL 
See LAGRANGIAN FIELD THEORY 
GROUND SOURCE HEAT PUMPS 
Performance Testing 
Comparative laboratory measurements on small heat pumps in 
Denmark, Sweden and Finland, 12:18448 (R;FI;In Swedish) 
Simulation 
ORNL heat pump ground coil models, 12:18418 (R;US) 
GROUND SUBSIDENCE 
Forecasting 

Program review: Subsidence and roof stability analysis for the 
extraction and in-situ processing of fossil fuels, 12:17758 
(J;US) 

Mathematical Models 

Program review: Subsidence and roof stability analysis for the 
extraction and in-situ processing of fossil fuels, 12:17758 
G;US) 

GROUND WATER 
[RCRA Groundwater Monitoring Program], 12:19098 (R;US) 
Contamination 

Dual-gamma attenuation for the determination of porous 
medium saturation with respect to three fluids, 12:19113 
(J;US) 

Groundwater contamination from an inactive uranium mill 
tailings pile. 2. Application of a dynamic mixing model, 
12:19124 (J;US) 

Environmental Transport 

Use of a multigrid technique to study effects of limited 
sampling of heterogeneity on transport prediction, 12:19240 
(R;US) 

Flow Models 

Ground water flow modeling at a hazardous waste site for 

regulatory compliance, 12:19242 (R;US) 
Hydrology 

Comparison of inverse modeling results with measured and 

interpolated hydraulic head data, 12:19239 (R;US) 
Monitoring 

[Great Plains Coal Gasification project]: Quarterly 
environmental, safety, medical, and industrial hygiene report, 
fourth quarter 1986, 12:17750 (R;US) 

Radiation Monitoring 

Environmental monitoring plan for the Niagara Falls Storage 
Site and the Interim Waste Containment Facility, 12:17940 
(R;US) 

Radionuclide Migration 

Groundwater contamination from an inactive uranium mill 
tailings pile. 2. Application of a dynamic mixing model, 
12:19124 (J;US) 

GSF Institute of Radiohydrometry annual report 1983, 
12:19100 (R;DE;In German) 

Impacts of Continuous Electron Beam Accelerator Facility 
operations on groundwater and surface water: Appendix 9, 
12:19114 (R;US) 

Sorptive Properties 

Technetium and neptunium reactions in basalt/groundwater 
systems, 12:17929 (J;US) 

Standards 2 

Differential protection: A ground water protection strategy for 
Tennessee, 12:19125 (R;US) 

Water Quality 

[Great Plains Coal Gasification project]: Quarterly 
environmental, safety, medical, and industrial hygiene report, 
fourth quarter 1986, 12:17750 (R;US) 

GROUND-WATER RESERVES 
See AQUIFERS 
GROUTING 
Chemical Composition 

Variability in properties of grouted Phosphate/Sulfate N- 

Reactor Waste, 12:17899 (R;US) 
Compression Strength 

Variability in properties of grouted Phosphate/Sulfate N- 

Reactor Waste, 12:17899 (R;US) 


Prediction and control of leachability of grouts used in low- 
level radioactive waste management. Final report, 12:17875 
(R;US) 
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Permeability 
Prediction and control of leachability of grouts used in low- 
level radioactive waste management. Final report, 12:17875 
(R;US) 
Rheology 
Variability in properties of grouted Phosphate/Sulfate N- 
Reactor Waste, 12:17899 (R;US) 
GUATEMALA 
Archaeological Specimens 
Tikal obsidian: sources and typology, 12:19245 (J;US) 
GUAYULE 
Resource Potential 
Estimated projected energy revenues from guayule bagasse 
cogeneration plant, 12:18000 (RA;US) 
GYPSUM 
Materials Testing 
Construction and operation of a pilot plant for the production 
of high-quality gypsum to be used in underground mining. 
Final report, 12:18619 (R;DE;In German) 
Production 
Construction and operation of a pilot plant for the production 
of high-quality gypsum to be used in underground mining. 
Final report, 12:18619 (R;DE;In German) 


HADRON REACTIONS 
Charged-Particle Transport Theory 
Low-energy particle production and residual nuclei production 
from high-energy hadron-nucleus collisions, 12:19607 (R;US) 
Cross Sections 
Isotopic invariance and Glauber corrections to the effective 
cross sections of reactions in interaction of hadrons with 
deuterons, 12:19438 (R;SU;In Russian) 
Drell Model 
Quark structure functions measured with the Drell-Yan 
process, 12:19464 (J;NL) 
Gauge Invariance 
Isotopic invariance and Glauber corrections to the effective 
cross sections of reactions in interaction of hadrons with 
deuterons, 12:19438 (R;SU;In Russian) 
Particle Production 
Low-energy particle production and residual nuclei production 
from high-energy hadron-nucleus collisions, 12:19607 (R;US) 
Modifications of the high-energy transport code (HETC) and 
comparisons with experimental results, 12:19567 (R;US) 
HADRON-HADRON INTERACTIONS 
Particle Production , 
Jets produced in association with W and Z bosons, 12:19457 
(J;US) 
HADRONIC ATOMS 
Spectroscopy 
Physics with p anti p atoms at LEAR, 12:19410 (BA;SG) 
HADRONS 
See also BARYONS 
Bag Model 
Fundamentals and applications of QCD, 12:19423 (RA;SU) 
Multiple Production 
Baryon recoil and the fragmentation regions in ultra-relativistic 
nuclear collisions, 12:19465 (J;NL) 
Structure Functions 
On relation of momenta of structure functions of the composite 
systems with their simultaneous wave functions, 12:19417 
(RA;SU;In Russian) 
Quark structure functions measured with the Drell-Yan 
process, 12:19464 (J;NL) 
HAFNIUM 
Corrosion 
Radiochemical corrosion studies on hafnium in order to 
determine its applicability in nuclear fuels reprocessing, 
12:17855 (R;DE;In German) 


Radiometric Analysis 
Radiochemical corrosion studies on hafnium in order to 
determine its applicability in nuclear fuels reprocessing, 
12:17855 (R;DE;In German) 
HAFNIUM 168 
High Spin States 
Aspects of a collective single-particle model, 12:19573 
(R;DE;In German) 
HAFNIUM 179 TARGET 
Photonuclear Reactions 
Isomer ratios in (y,y') reactions on deformed heavy nuclei /sup 
167/Er, /sup 179/Hf and /sup 183/W, 12:19556 (R;SU;In 
Russian) 
HALLEY COMET 
Hydromagnetic Waves 
MHD waves detected by ice at distances > 28 x 10° km from 
Comet Halley: Cometary or solar wind origin, 12:19270 
(R;US) 
HALOGENATED ALIPHATIC HYDROCARBONS 


See also BROMINATED ALIPHATIC HYDROCARBONS 
CHLORINATED ALIPHATIC HYDROCARBONS 
FLUORINATED ALIPHATIC HYDROCARBONS 
IODINATED ALIPHATIC HYDROCARBONS 


Chemical Reaction Kinetics 
How to interpret DC conductivity in systems with geminate 
recombination, 12:18749 (BA;US) 
Ionization 
How to interpret DC conductivity in systems with geminate 
recombination, 12:18749 (BA;US) 
Radiation Chemistry 
How to interpret DC conductivity in systems with geminate 
recombination, 12:18749 (BA;US) 
Recombination 
How to interpret DC conductivity in systems with geminate 
recombination, 12:18749 (BA;US) 
HAMSTERS 
T 
DNA repair and replication in xeroderma pigmentosum and 
related disorders, 12:19141 (BA;US) 
Xeroderma Pigmentosum 
DNA repair and replication in xeroderma pigmentosum and 
related disorders, 12:19141 (BA;US) 
HANDLING (DATA) 
See DATA PROCESSING 
HANDLING (WASTES) 
See WASTE MANAGEMENT 
HANFORD RESERVATION 
Ground Water 
Ground water flow modeling at a hazardous waste site for 
regulatory compliance, 12:19242 (R;US) 
Radioactive Waste Disposal 
Integrated grout management plan, 12:17916 (R;US) 
HARD COAL 


See ANTHRACITE 
BLACK COAL 


HARDTACK PROJECT 
Radiation Monitors 
Operation Hardtack. Project 8.5A. Narrow-band infrared 
spectral irradiance of high-altitude bursts, 12:19016 (R;US) 
HARMONIC OSCILLATORS 
Crystal Growth 
Direct assessment of the phase matching properties of new 
nonlinear materials, 12:18636 (R;US) 
Statistical Models 
Damping and fluctuations in systems of coupled quantum 
forced oscillators, 12:19671 (RA;SU) 
HASTELLOY XR 
Carburization 
Carburization behaviour of high temperature alloys in 
carburizing environment, 12:18534 (R;JP) 
HAWAII 
Biomass 
Bioenergy in the southwest: potentials and unique aspects, 
12:17988 (RA;US) 
Energy plantation development in Hawaii, 12:17993 (RA;US) 
HAZARDOUS MATERIALS 
Not for radioactive materials. 





HAZARDOUS MATERIALS 
Air Pollution 


Air Pollution 
National Air Toxics Information Clearinghouse: bibliography 
of selected reports and Federal Register notices related to air 
toxics, July 1986. Interim report, 12:19050 (R;US) 


Air Force asbestos guidance for rating and assessing damage 
and exposure (GRADE). Final report, 12:19031 (R;US) 


Health-hazard evaluation report HETA 83-174-1718, Cooper 
Energy Services Corporation, Grove City, Pennsylvania, 
12:19044 (R;US) 

Health Hazards 

STARA (Studies on Toxicity Applicable to Risk Assessment) 
toxicity data base. Environmental research brief, 12:19236 
(R;US) 

Information Dissemination 

Organization and transfer of information in risk-related fields, 

12:19884 (R;US) 
Metals 

Assessment of heavy-metal concentrations in the atmosphere 
around Chloride Metals Ltd at thorpe, 12:19051 (R;US) 

Assessment of particle and heavy-metal concentrations in the 
atmosphere around the Commonwealth Smelting Ltd works 
at Avonmouth, 12:19052 (R;US) 

H-COAL PROCESS 
Material Balance 

Fossil Energy Program: Semiannual progress report for April 
1 through September 30, 1986, 12:17687 (R;US) 

8077 


See NICKEL BASE ALLOYS 


See DEUTERIUM COMPOUNDS 
HEAVY WATER 


HEAD END PROCESSES 
Fluidizea-Bed Combustion 
Investigations about the behaviour and recycling of fines 

during fluidized bed combustion in the head-end for HTGR- 
fuel elements, 12:17857 (R;DE;In German) 

HEALTH PHYSICS 

See RADIATION PROTECTION 
HEAT DISSi? ATION 


See DIFFUSION 
ENVIRONMENTAL TRANSPORT 
HEAT TRANSFER 


HEAT DISTRIBUTION SYSTEMS 
Mathematical Models 
Reliability of district heating system and its influence on 
dimensioning, 12:18479 (R;FI;In Finnish) 
HEAT ENGINES 
See also INTERNAL COMBUSTION ENGINES 
Materials 
Fossil Energy Program: Semiannual progress report for April 
1 through September 30, 1986, 12:17687 (R;US) 
HEAT EXCHANGERS 
See also RADIATORS 
Data Compilation 
DOE/ANL/HTRI [Heat Transfer Research, Inc.] Heat 
Exchanger Tube Vibration Data Bank (Addendum 7), 
12:18795 (R;US) 
Fluid Flow 
Tube vibration and flow distribution in shell-and-tube heat 
exchangers, 12:18856 (R;US) 
Mechanical Vibrations 
DOE/ANL/HTRI [Heat Transfer Research, Inc.] Heat 
Exchanger Tube Vibration Data Bank (Addendum 7), 
12:18795 (R;US) 
Tube vibration and flow distribution in shell-and-tube heat 
exchangers, 12:18856 (R;US) 
T Assessment 
Technical assessment of the Office of Industrial Programs’ 
Advanced Heat Exchanger Program, 12:18470 (R;US) 
HEAT MIRRORS 
Optimization 
Heat-mirror spectral profile optimization for TSC hybrid solar 
conversion, 12:18042 (BA;US) 
Spectrally Selective Surfaces 
Heat-mirror spectral profile optimization for TSC hybrid solar 
conversion, 12:18042 (BA;US) 
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HEAT PUMPS 


See also AIR SOURCE HEAT PUMPS 
CHEMICAL HEAT PUMPS 
GAS HEAT PUMPS 
GROUND SOURCE HEAT PUMPS 
WATER SOURCE HEAT PUMPS 


Absorption Refrigeration Cycle 
Development of an absorption heat pump for industrial 
application, 12:18460 (R;DE) 
Heat Sources 
Efficiency and renewables research section, 12:18378 (RA;US) 
Performance 


Control and regulation of heat pumps. A collation of present 
knowledge, 12:18413 (R;SE;In Swedish) 
Research Programs 
Efficiency and renewables research section, 12:18378 (RA;US) 
Reviews 
Control and regulation of heat pumps. A collation of present 
knowledge, 12:18413 (R;SE;In Swedish) 
Working Fluids 
Development of an absorption heat pump for industrial 
application, 12:18460 (R;DE) 
HEAT RECOVERY 
Heat Exchangers 
Technical assessment of the Office of Industrial Programs’ 
Advanced Heat Exchanger Program, 12:18470 (R;US) 
Pilot Plants 
Tests with cleaned and uncleaned gas on a pilot plant. Final 
report, 12:18461 (R;DE) 
HEAT RECOVERY EQUIPMENT 
Materials 
Fossil Energy Program: Semiannual progress report for April 
1 through September 30, 1986, 12:17687 (R;US) 
Pilot Plants 
Movable heat recovery pilot plant, final report, 12:18465 
(R;FI,In Finnish) 
HEAT RESISTING ALLOYS 


STAINLESS STEEL-304 
See also STAINLESS STEEL-304L 
STAINLESS STEEL-316 


Protective Coatings 
Fundamental study of the bonding of thermal-barrier coatings. 
Final (annual) report, 15 June 1982-30 November 1985, 
12:18504 (R;US) 
HEAT STORAGE DEVICES 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT STORAGE SYSTEMS 
See THERMAL ENERGY STORAGE EQUIPMENT 
HEAT TRANSFER 


See also CONVECTION 
RADIANT HEAT TRANSFER 


Calculation Methods 
LMR thermal hydraulics calculations in the US, 12:18223 
(R;US) 
Codes 
LMR thermal hydraulics calculations in the US, 12:18223 
(R;US) 
Performance testing of thermal analysis codes for nuclear fuel 
casks, 12:17863 (R;US) 
Natural Convection 
Natural convection characteristics of pool penetration into a 
melting miscible substrate. Final report, 12:18342 (R;US) 
Q Codes 
Solutions obtained to international heat transfer benchmarking 
problems for nuclear fuel casks using Q/TRAN, 12:17864 
(R;US) 
HEAT TRANSFER PROPERTIES 
See THERMODYNAMIC PROPERTIES 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEATING 


See also DISTRICT HEATING 
SPACE HEATING 


Economics 
Study on technical and economical marketing possibilities of 
peat pellets, 12:17802 (R;FI;In Finnish) 
HEATING SYSTEMS 
See also SOLAR HEATING SYSTEMS 
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Air heating system HORTITHERM, 12:18442 (RA;DE;In 
German) 
Waste Heat Utilization 
Utilization of waste heat for greenhouse heating. Technical 
studies of heaters and interim storage, 12:18441 (R;DE;In 
German) 


See RESIDUAL FUELS 
HEAVY ION ACCELERATORS 
Includes combined accelerator types for heavy ion acceleration. 
See also HHIRF ACCELERATOR 
Research in the US on heavy ion drivers for inertial 
confinement fusion, 12:19796 (R;US) 
Performance 
Induction linacs for heavy ion fusion, 12:19797 (R;US) 
HEAVY ION FUSION REACTIONS 
Ion Beam Targets 
Targets for heavy ion fusion, 12:19816 (J;US) 
HEAVY ION REACTIONS 
See also ARGON 40 REACTIONS 
CALCIUM 40 REACTIONS 
CARBON 12 REACTIONS 
CHLORINE 35 REACTIONS 
CHLORINE 37 REACTIONS 
DEEP INELASTIC HEAVY ION REACTIONS 
FLUORINE 19 REACTIONS 
LITHIUM 6 REACTIONS 
NEON 22 REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
OXYGEN 18 REACTIONS 
URANIUM 238 REACTIONS 
XENON 136 REACTIONS 
ZIRCONIUM 90 REACTIONS 
Anomalons 
Dinotor model for anomalous nuclei, 12:19605 (J;US) 
Cascade Theory 
Entropy of the system formed in heavy ion collision, 12:19577 
(R;SU) 
Inelastic Scattering 
Experimental research of nuclear giant resonances by inelastic 
scattering of heavy ions, 12:19522 (R;SU;In Russian) 
Multiple Production 
Baryon recoil and the fragmentation regions in ultra-relativistic 
nuclear collisions, 12:19465 (J;NL) 
Pair Production 
Decay of the vacuum in heavy ion collisions, 12:19369 
(BA;SG) 
Research Programs 
Nuclear Physics and Technology Division: Progress report for 
the year 1985, 12:19524 (R;FR;FR) 
HEAVY IONS 


Whenever possible use one of the more specific terms listed under 
ION BEAMS. 
Beam Transport 
A program to calculate the propagation of high-energy heavy 
ion particles through bulk matter, 12:19618 (BA;US) 
Measurement of the fragmentation of high-energy heavy ion 
beams used in biology and medicine, 12:19619 (BA;US) 
Biological Radiation Effects 
A program to calculate the propagation of high-energy heavy 
ion particles through bulk matter, 12:19618 (BA;US) 
Measurement of the fragmentation of high-energy heavy ion 
beams used in biology and medicine, 12:19619 (BA;US) 
Ton-Ion Collisions 
Decay of the vacuum in heavy ion collisions, 12:19369 
(BA;SG) 
HEAVY NUCLEI 
For nuclei from mass 181 upwards. 
See also ASTATINE 209 
ASTATINE 211 
IRIDIUM 193 
MERCURY 197 
OSMIUM 187 
POLONIUM 208 
POLONIUM 209 
POLONIUM 210 
RADIUM 226 
RADIUM 228 
RADON 222 
THALLIUM 200 
THALLIUM 201 


THALLIUM 202 
E2-Transitions 
Triaxiality and reflection asymmetry in the mass region near A 
= 220, 12:19601 (J;NL) 
Nuclear Deformation 
Triaxiality and reflection asymmetry in the mass region near A 
= 220, 12:19601 (J;NL) 
Reviews 
On superheavy elements, what did we achieve, 12:19562 
(R;DE) 
HEAVY OILS 
See PETROLEUM 
HEAVY WATER 
Hot Atom Chemistry 
Hot reactions between tritium atoms and inorganic compounds 
(H2O,H2S,NHs), 12:18751 (R;FR;In French) 
HEAVY WATER COOLANT 
See HEAVY WATER 
HEAVY WATER MODERATOR 
See HEAVY WATER 


Atom Collisions 
Atomic hydrogen at sub-Kelvin temperatures, 12:19365 
(BA;SG) 
Cryogenic Fluids 
Transient heat transfer to supercritical helium at low 
temperatures, 12:18809 (R;NL) 
Electron-Atom Collisions 
Energy spectra of secondary electrons ejected by high velocity 
ions, 12:19351 (BA;US) 
Excitation 
A theoretical study of excited state formation due to sub- 
excitation electrons in rare gas-nitrogen mixtures, 12:19355 
(BA;US) 
Gas Flow 
Transient heat transfer to supercritical helium at low 
temperatures, 12:18809 (R;NL) 
Liquefaction 
Helium liquefaction with cryorefrigerators. Final report, 
12:18798 (R;DE;In German) 
Radiolysis 
A theoretical study of excited state formation due to sub- 
excitation electrons in rare gas-nitrogen mixtures, 12:19355 
(BA;US) 
Ultralow Temperature 
Transient heat transfer to supercritical helium at low 
temperatures, 12:18809 (R;NL) 
HELIUM 3 
Convection 
Superfluid turbulence in convecting dilute solutions of *He in 
superfluid *He, 12:19383 (J;US) 
Form Factors 
Electron elastic scattering and quark structure of /sup 3/He 
nucleus, 12:19587 (R;SU;In Russian) 
Nuclear Reaction Yield 
Influence of the deuteron polarizability on radiative pd-capture 
at astrophysical low energies, 12:19586 (R;SU) 
Nusselt Number 
Superfluid turbulence in convecting dilute solutions of *He in 
superfluid *He, 12:19383 (J;US) 
Phase Transformations 
Q-balls for the *He AB-transition, 12:19376 (R;US) 
Polarization 
Effective interactions, elementary excitations, and transport in 
the helium liquids, 12:19378 (R;US) 
Theory 


Effective interactions, elementary excitations, and transport in 
the helium liquids, 12:19378 (R;US) 
Turbulence 
Superfluid turbulence in convecting dilute solutions of *He in 
superfluid ‘He, 12:19383 (J;US) 
HELIUM 3 TARGET 
Deuteron Reactions 
Primordial lithium: New reaction rates, new abundances, new 
constraints, 12:19268 (R;US) 





HELIUM 4 
Convection 


HELIUM 4 
Convection 
Superfluid turbulence in convecting dilute solutions of *He in 
superfluid *He, 12:19383 (J;US) 
Nusselt Number 
Superfluid turbulence in convecting dilute solutions of *He in 
superfluid *He, 12:19383 (J;US) 
Polarization 
Effective interactions, elementary excitations, and transport in 
the helium liquids, 12:19378 (R;US) 


Theory 
Effective interactions, elementary excitations, and transport in 
the helium liquids, 12:19378 (R;US) 
Turbulence 
Superfluid turbulence in convecting dilute solutions of *He in 
superfluid ‘He, 12:19383 (J;US) 
Vibrational States 
Volume and surface monopole vibrations of nucleon density in 
atomic nuclei, 12:19591 (R;SU;In Russian) 
HELIUM 4 REACTIONS 
See ALPHA REACTIONS 
HELIUM DILUTION REFRIGERATORS 
System for investigating superconducting films with surface- 
acoustic waves down to 4.5 mK and up to 4 Ghz. Final 
scientific report, 15 July 1984-14 July 1985, 12:18794 (R;US) 
HELIUM IONS 
Ton-Ion Collisions 
Plasma screening effects on proton-impact excitation of 
positive ions, 12:19334 (J;US) 
HELIUM-NEON LASERS 
Nuclear Pumping 
Feasibility of laser pumping with neutron fluxes from present- 
day large tokamaks, 12:18835 (J;US) 
HEPATOCYTES 
See LIVER CELLS 
HETEROJUNCTIONS 
Prior to July 1981, this concept was indexed to 
SEMICONDUCTOR JUNCTIONS. 
Energy Levels 
Energy levels of finite-depth quantum wells in an electric field, 
12:19651 (J;US) 
HEXANE 
Adsorption Heat 
[Acid base properties of coals and other solids: Quarterly 
report No. 5, 12/1/86-2/28/87], 12:17736 (R;US) 


Surface analytical investigations with SIMS as aid to improve 
zeolite catalysts. Final report, 12:18698 (R;DE;In German) 
Isomerization 
Surface analytical investigations with SIMS as aid to improve 
zeolite catalysts. Final report, 12:18698 (R;DE;In German) 
Polarizability 
[Acid base properties of coals and other solids: Quarterly 
report No. 5, 12/1/86-2/28/87], 12:17736 (R;US) 


See HHIRF ACCELERATOR 
HHIRF ACCELERATOR 
Magnetic Analyzers 
Calibration of the HHIRF tandem accelerator energy- 
analyzing magnet, 12:18960 (J;NL) 
HIGGS BOSONS 
Color Model 
Properties of the dilaton, 12:19454 (J;US) 
Weinberg-Salam Gauge Model 
Properties of the dilaton, 12:19454 (J;US) 
HIGH ALTITUDE (STRATOSPHERE) 
See STRATOSPHERE 
HIGH BTU GAS 
Over 900 Btu/ft*. 
Production 


Removal of organic sulfur from coal by reaction with 

supercritical alcohols, 12:17727 (BA;US) 
HIGH ENERGY PHYSICS 

Use only for articles of a very broad nature such as an annual 
research program, etc. 

[Physics in collision 6]: Concluding remarks, 12:19387 (R;US) 

The experimental view of particles and forces in 1987: A 
picture outline of the talk, 12:19396 (R;US) 
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Accelerators : 

New and old accelerators: What can they do for astrophysics, 

12:19406 (BA;US) 
Experiment Planning 
New and old accelerators: What can they do for astrophysics, 
12:19406 (BA;US) 
Historical Aspects 
The many dimensions of T.D. Lee, 12:19448 (R;US) 
Meetings 

Problems of high energy and quantum field theory physics. 
Vol. 2. 7. Seminar, 12:19389 (R;SU) 

Proceedings of the 1983 JINR-CERN school of physics. Vol. 
1, 12:19390 (R;SU) 

Research Programs 

[Theory of elementary particle studies in weak interaction and 
grand unification and studies in accelerator design]: Annual 
report (High energy physics), 12:19388 (R;US) 

[Theory of elementary particles studies in weak interaction and 
grand unification and studies in accelerator design]: Annual 
report, 12:19412 (R;US) 

High energy user group at Santa Barbara: Progress report for 
the period April 1986 to September 1986, 12:19391 (R;US) 

New and old accelerators: What can they do for astrophysics, 
12:19406 (BA;US) 

HIGH ENERGY RADIOTHERAPY 
See RADIOTHERAPY 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH TEMPERATURE GAS COOLED AND GRAPHITE 
See HTGR TYPE REACTORS 
HIGH VOLTAGE ALTERNATING CURRENT SYSTEMS 
See HVAC SYSTEMS 
HIGH-BETA PLASMA 
Beta from 0.1 to 1. 
Kinetic Equations 

Nonlinear gyrokinetics of high 8 axisymmetric plasmas, 
12:19727 (R;DE) 

HIGH-LEVEL RADIOACTIVE WASTES 
t 

Disposal of radioactive waste packages in horizontal boreholes: 
A description of the operations and equipment for 
emplacement and retrieval, 12:17918 (R;US) 

Nevada Nuclear Waste Storage Investigations Project: 
Disposal of radioactive waste packages in vertical boreholes: 
A description of the operations and equipment for 
emplacement and retrieval, 12:17917 (R;US) 


Waste package materials testing for a salt repository: 1983 
status summary report, 12:17867 (R;US) 
Physical Properties 
High-level waste characterization at West Valley: Progress 
report for the period 1982-1985, 12:17880 (R;US) 
Quantitative Chemical Analysis 
High-level waste characterization at West Valley: Progress 
report for the period 1982-1985, 12:17880 (R;US) 
Radioactive Waste Disposal 
Nuclear waste repository simulation experiments (brine 
migration), Asse Mine of the Federal of Germany: Quarterly 
brine migration data report, July-September 1984, 12:17868 
(R;US) 
Waste package materials testing for a salt repository: 1983 
status summary report, 12:17867 (R;US) 
Radioactive Waste Processing 
Remote canister level, turntable positioning system, 12:17928 
(J;US) 
Treatment of waste from MOX fuel element fabrication, 
12:17903 (RA;DE;In German) 
Retrieval Systems 
Disposal of radioactive waste packages in horizontal boreholes: 
A description of the operations and equipment for 
emplacement and retrieval, 12:17918 (R;US) 
Nevada Nuclear Waste Storage Investigations Project: 
Disposal of radioactive waste packages in vertical boreholes: 
A description of the operations and equipment for 
emplacement and retrieval, 12:17917 (R;US) 
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Sampling 
High-level waste characterization at West Valley: Progress 
report for the period 1982-1985, 12:17880 (R;US) 
Vitrification 
Hanford Waste Vitrification Plant: Feed process variability 
testing for fiscal year 1986 (Preparation of feed for 
vitrification process), 12:17914 (R;US) 
LFCM [liquid-fed ceramic melter] vitrification technology: 
Quarterly progress report, April-June 1986, 12:17898 (R;US) 
Steam explosions in slurry fed ceramic melters, 12:17901 
(R;US) 
HIGH-VOLTAGE PULSE GENERATORS 
Modulator of the LUEhK-20 linear induction electron ring 
accelerator, 12:18910 (R;SU;In Russian) 
Linear Accelerators 
Shaping quasirectangular voltage pulses in the circuit of a 
generator with inductive energy storage and controlled 
loading, 12:19799 (R;SU;In Russian) 
HIGHWAYS 
See ROADS 
HILBERT SPACE 
Stochastic Processes 
Stochastic-evolution equations with values on the dual of a 
countably Hilbert nuclear space. Technical report, 
September 1985-September 1986, 12:19668 (R;US) 
HODOSCOPES 
Data 
Method for multiplicity registration in hodoscope systems with 
large number of registration channels, 12:18949 (R;SU;In 
Russian) 
HOG FUEL 
See WOOD WASTES 
HOLIFIELD HEAVY ION RESEARCH FACILITY 
See HHIRF ACCELERATOR 


Thin superconducting film characterization by surface acoustic 
waves. Annual progress report, 30 September 1985-30 
September 1986, 12:18505 (R;US) 

HOMOGENEOUS PLASMA 
Alfven Waves 

Nonlinear Alfven waves and the plasma vortices, 12:19763 

(J;US) 
Nonlinear Problems 

Nonlinear Alfven waves and the plasma vortices, 12:19763 

(J;US) 
Vortices 
Nonlinear Alfven waves and the plasma vortices, 12:19763 
G;US) 
HORIZONTAL AXIS TURBINES 
Performance Testing 
Wind turbine test Nordtank 55 KW, 12:18059 (R;DK) 
HOSPITALS 
Air Quality 
Energy saving measures in hospitals. Part 3. Air quality and 
energy conservation, 12:18435 (R;DK;In Danish) 
Energy Audits 
Data and analysis section, 12:18360 (RA;US) 
Energy Conservation 

Energy saving measures in hospitals. Part 3. Air quality and 

energy conservation, 12:18435 (R;DK;In Danish) 
HOT CELLS 
Robots 

A flexible, computer-integrated robotic transfer system, 

12:18807 (R;US) 
HOT PLASMA 
Plasma Confinement 

Confinement studies during the ICRF heating experiment in 

the JFT-2M, 12:19724 (R;JP) 


Plasma screening effects on proton-impact excitation of 
positive ions, 12:19334 (J;US) 
HOT-DRY-ROCK SYSTEMS 
Research Programs 
The US Hot Dry Rock project, 12:18043 (R;US) 


HUNGARY 
Surtace Mining 


Rock-Fluid Interactions 
Geochemistry and tracer behavior during a thirty day flow test 
of the Fenton Hill HDR [Hot Dry Rock] reservoir, 12:18047 
(R;US) 
Testing 
Geochemistry and tracer behavior during a thirty day flow test 
of the Fenton Hill HDR [Hot Dry Rock] reservoir, 12:18047 
(R;US) 
HOUSES 
Energy Conservation 
A framework for assessing programmatic options for acquiring 
the new home conservation resource, 12:18422 (R;US) 
Energy Efficiency Standards 
A framework for assessing programmatic options for acquiring 
the new home conservation resource, 12:18422 (R;US) 
Energy-efficient new homes programs: An analysis of utility 
experience, 12:18423 (R;US) 
Space Heating 
Comparative laboratory measurements on small heat pumps in 
Denmark, Sweden and Finland, 12:18448 (R;FI;In Swedish) 
Heat storage in clay with wind convectors for a one-family 
house at Utby. Thermal evaluation, 12:18419 (R;SE;In 
Swedish) 
HTGR TYPE REACTORS 


See also AVR REACTOR 
VHTR REACTOR 


Blowers 
Measurement and analysis on bearing characteristics of gas 
bearing circulator(B/sub 1/), 12:18218 (R;JP) 


Market potential of modular high temperature reactors. As 
combined heat and power plants in the Federal Republic of 
Germany, 12:18216 (R;FR) 

Economic Analysis 

Market potential of modular high temperature reactors. As 
combined heat and power plants in the Federal Republic of 
Germany, 12:18216 (R;FR) 

Thermal Insulation 
Investigations on a fibre insulation with ceramic spacers, 
12:18220 (R;DE;In German) 
HTO 


See HEAVY WATER 
TRITIUM COMPOUNDS 


HUGENHOLTZ-PINES THEORY 
See HYDROGEN 
HUMAN CELLS 
See ANIMAL CELLS 
HUMAN POPULATIONS 
See also A-BOMB SURVIVORS 
Radiation Doses 
Radiation doses resulting from variations in spent fuel/waste 
management systems without Monitored Retrievable 
Storage, 12:17942 (R;US) 
Whole-body retention of /sup 137/Cs emitted in the 
environment, 12:19200 (RA;JP;In Japanese) 
Risk Assessment 
Synthetic-fuel plants: potential tumor risks to public heath, 
12:19232 (J;US) 
HUMANS 
See HUMAN POPULATIONS 
HUNGARIAN PAKS-1 REACTOR 
See PAKS-1 REACTOR 
HUNGARIAN PAKS-2 REACTOR 
See PAKS-2 REACTOR 
HUNGARY 
Coal Mines 
Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17785 
(R;XU) 


Surface Mining 
Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17785 
(R;XU) 





HUNGARY 
Underground Mining 


Underground Mining 

Coal-mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17770 (R;XU) 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17772 (R;XU) 

HVAC SYSTEMS 

For heating, ventilating, and air conditioning systems, see SPACE 

HVAC SYSTEMS. 
Corona 
AC Transmission Line Corona Research Project 1981-1985, 
12:18183 (R;SE) 
HYCSOS 
See CHEMICAL HEAT PUMPS 
HYDRATES 
For chemical compounds or minerals. 
See also GAS HYDRATES 
Absorption Spectroscopy 

Infrared spectra of the clathrate hydrates of acetylene and of 

acetylene/acetone, 12:18724 (J;US) 
Chemical Reaction Kinetics 

Thermal effects on the behavior of electrons trapped in 

aqueous solid clathrates, 12:18722 (J;US) 
HYDRAULIC CONDUCTIVITY 
Heterogeneous Effects 

Use of a multigrid technique to study effects of limited 
sampling of heterogeneity on transport prediction, 12:19240 
(R;US) 

HYDRAULIC RAMS 
See PUMPS 
HYDRAULICS 
Calculation Methods 

LMR thermal hydraulics calculations in the US, 12:18223 

(R;US) 
Computer Codes 

LMR thermal hydraulics calculations in the US, 12:18223 
(R;US) 

HYDROCARBONS 


BENZOPYRENE 

NAPHTHALENE 

PHENANTHRENE 

POLYCYCLIC AROMATIC HYDROCARBONS 


ZSM-5 supported Fe and Ru from Fe/sub 3/(CO)/sub 12/ and 
Ru/sub 3/(CO)/sub 12/: Structure-activity correlations for 
synthesis gas conversion, 12:17971 (J;US) 

ion 
Kinetics of the reaction of CsHs with molecular oxygen from 
293 to 900 K, 12:18699 (R;US) 
Combustion Kinetics 
A detailed study of burning fuel droplets, 12:17830 (BA;US) 
Environmental Transport 

Sources and atmospheric transport of toxic trace elements and 
chlorinated hydrocarbons and their migration through 
individual environmental media, 12:19043 (R;NO) 

Fischer-Tropsch Synthesis 

Effects of H/sub 2/O and CO/sub 2/ on the activity and 
composition of iron Fischer-Tropsch catalysts, 12:17970 
(J;US) 

Fluorescence 

Conductivity studies of free ion yields in liquids from a 

synchrotron x-ray beam, 12:18748 (BA;US) 
Ionization 
Conductivity studies of free ion yields in liquids from a 
synchrotron x-ray beam, 12:18748 (BA;US) 
Ton-Molecule Collisions 
Collision studies with trapped ions, 12:19363 (BA;SG) 
Radiation Chemistry 

Conductivity studies of free ion yields in liquids from a 

synchrotron x-ray beam, 12:18748 (BA;US) 
HYDRODYNAMICS 
Vector Processing 

Vectrorization of the LWR transient analysis code 

RELAPS/MOD2/CYCLE36, 12:19874 (R;JP;In Japanese) 
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Wave Propagation 
Computational study of propagating fronts in a lattice-gas 
model, 12:19386 (J;US) 
HYDROELECTRIC POWER PLANTS 
See also LOW-HEAD HYDROELECTRIC POWER PLANTS 
Biological Effects 
Proceedings: Workshop on instream flow research needs, 
12:17985 (R;US) 


Development of the Owyhee Dam project, 12:17983 (J;US) 
Environmental Effects 


Proceedings: Workshop on instream flow research needs, 
12:17985 (R;US) 
Environmental Impacts 
An approach to mitigating hydroelectric impacts on shoreline 
ecology, 12:17984 (R;US) 


Hydrological hydropower exploration Kangerluarsunnguaq 
Nuuk/Godthaab. Hydrological dimensioning basis 1985 
(Greenland), 12:17981 (R;DK;In Danish) 

Meetings 
Proceedings: Workshop on instream flow research needs, 
12:17985 (R;US) 
Operation 
Development of the Owyhee Dam project, 12:17983 (J;US) 
HYDROGEN 


Theory of subsurface occupation, ordered structures, and 
order-disorder transitions for hydrogen on Pd(111), 12:18573 
(J;US) 

Atom-Atom Collisions 

Atomic hydrogen at sub-Kelvin temperatures, 12:19365 

(BA;SG) 
Atom-Molecule Collisions 

Evidence for a rotational rainbow in inelastic hot atom 

experiments?, 12:18787 (J;US) 
Chemical Reaction Kinetics 

Kinetics of the reaction between formyl radicals and atomic 
hydrogen, 12:1872! (7;US) 

Monte Carlo trajectory and master equation simulation of the 
nonequilibrium dissociation rate coefficient for 
Ar+H2—Ar-+2H at 4500 K, 12:18716 (J;US) 

Production of the anion and dianion of cyclooctatetraene in 
aqueous solution by pulse radiolysis, 12:18736 (BA;US) 

Reaction dynamics for O(?P)+HD. V. Reduced 
dimensionality quantum and quasiclassical reaction 
probabilities and rate constants with an adiabatic 
incorporation of the bending motion, 12:18718 (J;US) 

Chemical State 

Hydrogen speciation in hydrated layers on nuclear waste glass, 

12:18637 (R;US) 
Collisions 

Atomic hydrogen at sub-Kelvin temperatures, 12:19365 

(BA;SG) 
Combustion 

Hydrogen-air combustion in a spherical combustion chamber 
with central ignition and comparison of the results with 
kinetic calculations, 12:17960 (R;DE;In German) 

Desorption d 

Desorption and reaction kinetics studied on model supported 

catalysts: Progress report, 12:18524 (R;US) 
Diffusion 

Diffusion of hydrogen in silicon and mechanisms for 
“unintentional” hydrogenation during ion beam processing, 
12:18662 (J;US) 

Dynamical evidence for a change in hydrogen-diffusion 
behavior in transition-metal hydrides at high temperatures, 
12:18610 (J;US) 

Investigation of hydrogen and deuterium through double shell 
(Au+EhI698 alloy) at high temperature and pressure, 
12:18537 (R;SU;In Russian) 

Penetration of hydrogen isotopes through EhI 698 alloy at 
high pressure and temperature, 12:18536 (R;SU;In Russian) 


Critical evaluation of classical trajectory surface-hopping 
methods as applied to the H2* + He system, 12:18727 (J;US) 
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Electron Correlation 
Algebraic quantization of strong electron correlations, 12:19371 
(BA;SG) 
Electronic Structure 
On the evaluation of nonadiabatic coupling matrix elements for 
MCSCF/CI wave functions. IV. Second derivative terms 
using analytic gradient methods, 12:19341 (J;US) 
Energy Levels 
Atomic hydrogen at sub-Kelvin temperatures, 12:19365 
(BA;SG) 
Hot Atom Chemistry 
Evidence for a rotational rainbow in inelastic hot atom 
experiments?, 12:18787 (J;US) 
Ion-Atom Collisions 
Collision studies with trapped ions, 12:19363 (BA;SG) 
Ton-Molecule Collisions 
Collision studies with trapped ions, 12:19363 (BA;SG) 
Multi-Photon Processes 
Photoelectron studies of resonantly enhanced multiphoton 
ionization of He via the B’ '=*/sub u/ and D *Pi/sub u/ 
states, 12:19325 (J;US) 
Order-Disorder Transformations 
Theory of subsurface occupation, ordered structures, and 
order-disorder transitions for hydrogen on Pd(111), 12:18573 
G;US) 
Phase Diagrams 
Theory of subsurface occupation, ordered structures, and 
order-disorder transitions for hydrogen on Pd(111), 12:18573 
(J;US) 
Photoelectron Spectroscopy 
Photoelectron studies of resonantly enhanced multiphoton 
ionization of He via the B’ '=*/sub u/ and D 'Pi/sub u/ 
states, 12:19325 (J;US) 
Photoionization 
Photoelectron studies of resonantly enhanced multiphoton 
ionization of Hz via the B’ 1=*/sub u/ and D 'Pi/sub u/ 
states, 12:19325 (J;US) 
Pionic Atoms 
Deser-Goldberger-Baumann-Thirring formula for 7 p atoms, 
12:19462 (J;US) 
HYDROGEN 1 MINUS BEAMS 
Beam Emittance 
Some comments on emittance of H~ ion beams, 12:18894 
(R;US) 
HYDROGEN 1 TARGET 
Deuteron Reactions 
Enhancements observed in the two-proton invariant mass 
distribution in the pionless deuteron breakup at 3.3 GeV/c, 
12:19532 (R;SU) 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN 4 
Excited States 
Search for /sup 4/H, /sup 5/H and /sup 6/H nuclei in the 


/sup 11/B-induced reaction on /sup 9/Be, 12:19537 (R;SU) 
HYDROGEN 5 


Excited States 
Search for /sup 4/H, /sup 5/H and /sup 6/H nuclei in the 


/sup 11/B-induced reaction on /sup 9/Be, 12:19537 (R;SU) 
HYDROGEN 6 


Excited States 
Search for /sup 4/H, /sup 5/H and /sup 6/H nuclei in the 
/sup 11/B-induced reaction on /sup 9/Be, 12:19537 (R;SU) 
HYDROGEN COMPOUNDS 
See also DEUTERIUM COMPOUNDS 
HYDROGEN PEROXIDE 
HYDROGEN SULFIDES 
WATER 
Crystal-Phase Transformations 
Neutron diffraction study of superionic phase transition of 
cesium hydro and deuteroselenates, 12:19646 (R;SU;In 
Russian) 
Order-Disorder Transformations 
Superionic phase transition in hydrogen bonded crystals, 
12:19647 (R;SU;In Russian) 


HYDROGEN SULFIDES 
Corrosive Effects 


HYDROGEN DEUTERIDE 
Chemical Reaction Kinetics 
Reaction dynamics for O(?P)-+-HD. V. Reduced 
dimensionality quantum and quasiclassical reaction 
probabilities and rate constants with an adiabatic 
incorporation of the bending motion, 12:18718 (J;US) 
HYDROGEN FUELS 
Fuel Additives 
Further shock tunnel studies of scramjet phenomena, 12:17959 
(R;AU) 
Ignition 
Further shock tunnel studies of scramjet phenomena, 12:17959 


(R;AU) 
HYDROGEN HYDROXIDES 
See WATER 
HYDROGEN IONS 1 MINUS 
For H,~ ions. 
P States 
Stability of the 'P /sup 0/ shape resonance in H~ in moderate 
electric fields, 12:19327 (J;US) 
HYDROGEN IONS 1 PLUS 
For H;* ions. 
Ton-Ion Collisions 
Plasma screening effects on proton-impact excitation of 
positive ions, 12:19334 (J;US) 
HYDROGEN IONS 2 PLUS 
For H2* ions. 
Charge Exchange 
Pumping effectiveness of a magnesium vapor jet in the 
presence of a high power neutral beam source, 12:19778 
(R;US) 


Critical evaluation of classical trajectory surface-hopping 
methods as applied to the H2* + Hz system, 12:18727 (J;US) 
HYDROGEN ISOTOPES 


See also DEUTERIUM 
HYDROGEN 4 
HYDROGEN 5 
HYDROGEN 6 
TRITIUM 


Fusion Yield 
Fusion power, 12:19834 (BA;US) 
Thermonuclear Reactions 
Fusion power, 12:19834 (BA;US) 
HYDROGEN MINUS 1 BEAMS 
See HYDROGEN I MINUS BEAMS 
HYDROGEN NITRATES 
See NITRIC ACID 
HYDROGEN PEROXIDE 
Atmospheric Chemistry 
Oxygen isotopic study of the oxidation of SO/sub 2/ by H/sub 
2/O/sub 2/ in the atmosphere, 12:19063 (BA;US) 
Isotope Ratio 
Oxygen isotopic study of the oxidation of SO/sub 2/ by H/sub 
2/O/sub 2/ in the atmosphere, 12:19063 (BA;US) 
Mass Spectroscopy 
Oxygen isotopic study of the oxidation of SO/sub 2/ by H/sub 
2/O/sub 2/ in the atmosphere, 12:19063 (BA;US) 
Toxicity 
Histological effects of H/sub 2/O/sub 2/ on the structure of 
beech leaves and spruce needles, 12:19214 (RA;DE) 
HYDROGEN PRODUCTION 
Economics 
US Department of Energy statement of six months work on 
alternative anodic reactions in water splitting, 12:17958 
(R;US) 
Electrolysis 
US Department of Energy statement of six months work on 
alternative anodic reactions in water splitting, 12:17958 
(R;US) 
Photochemical Reactions 
HMI Radiation Chemistry Department. Scientific report 1985, 
12:18741 (R;DE;In German) 
HYDROGEN SULFIDES 
Corrosive Effects 
Kinetics of oxidation of Ni aluminide exposed to oxygen-sulfur 
atmospheres, 12:18522 (R;US) 





HYDROGEN SULFIDES 
Hot Atom Chemistry 


Hot Atom Chemistry 

Hot reactions between tritium atoms and inorganic compounds 

(H20,H2S,NHs), 12:18751 (R;FR;In French) 
Solvent Properties 

Novel liquefaction solvent: H/sub 2/O-H/sub 2/S, 12:17711 

G;NL) 
Vapor Pressure 

Prediction of thermodynamic properties of coal derivatives: 
Progress report for period September 1, 1984 to August 31, 
1987, 12:17734 (R;US) 

HYDROGENATION 
Catalysts 

Catalytic methods for improved coal liquefaction and 
hydrotreating: Quarterly report No. 5 for the period 
September 23, 1986 through December 22, 1986, 12:17704 
(R;US) 

Fossil Energy Program: Semiannual progress report for April 
1 through September 30, 1986, 12:17687 (R;US) 

Testing of new catalyst development methods for increasing 
the life of hydrocarbon synthesis catalysts. Final report, 
12:17961 (R;DE;In German) 

HYDROLOGY 

GSF Institute of Radiohydrometry annual report 1983, 

12:19100 (R;DE;In German) 
Data Acquisition 

WIPP hydrology program: Waste Isolation Pilot Plant, 
southeastern New Mexico: Hydrologic data report No. 4, 
12:19241 (R;US) 

Mathematical Models 

Model predictions of watershed hydrologic components: 

comparison and verification, 12:19078 (J;US) 
Meetings 
Hydrogeology of rocks of low permeability: Memoires, 
Volume 17: Part 2, Proceedings, 12:19237 (R;US) 
HYDROTHERMAL CONVECTIVE SYSTEMS 
See HYDROTHERMAL SYSTEMS 
HYDROTHERMAL SYSTEMS 
Thermodynamic Model 
Chemical evolution and mineral deposition in boiling 
hydrothermal systems, 12:18052 (J;US) 
HYDROXYL IONS 
See ANIONS 
HYDROXYL RADICALS 
Chemical Reaction Kinetics 
Production of the anion and dianion of cyclooctatetraene in 
aqueous solution by pulse radiolysis, 12:18736 (BA;US) 
8-HYDROXYXANTHINE 
See URIC ACID 
HYPERGLYCEMIA 
Response Modifying Factors 

Metabolic approach to the cancer therapy, 12:19184 (R;SU;In 

Russian) 
HYPERSONIC FLOW 
Conservation Laws 

Semi-implicit and fully implicit shock-capturing methods for 
hyperbolic conservation laws with stiff source terms, 
12:19379 (R;US) 

HYPOXIA 
See ANOXIA 


IAEA 
Standards 
Comparative analysis of quality assurance systems which 
effectively control, review and verify the quality of 
components manufactured for liquid metal cooled fast 
breeder reactors within the EEC, 12:18227 (R;FR) 
I-BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
IBR-1 
See IFR REACTOR 


ERA-12/9 / 146S 


ICE 
Stress Analysis 

Shock-wave studies of ice under uniaxial strain conditions, 

12:19252 (J;GB) 
ICR HEATING 
Antennas 

ICRH programmes for antennas and for plasma dispersion 

relation, 12:19783 (R;DE) 
IDEAL FLOW 
Equations of Motion 

On unusual statistics and quantum point vortices, 12:18862 

(J;US) 
Vortices 

On unusual statistics and quantum point vortices, 12:18862 

(J;US) 
IFR REACTOR 
Fuel Cycle 

Plans for the development of the IFR [Integral Fast Reactor] 

fuel cycle, 12:18225 (R;US) 
ILLUMINANCE 
Energy Consumption 

Fall in light output of industrial luminaires due to dirt deposits, 

12:18440 (R;FI,In Finnish) 
Industrial Plants 
Fall in light output of industrial luminaires due to dirt deposits, 
12:18440 (R;FI;In Finnish) 

ILLUMINATION 

See ILLUMINANCE 
ILLUMINATION SYSTEMS 

See LIGHTING SYSTEMS 
IMAGE PROCESSING 

Review of color output devices at SNLA, 12:19881 (R;US) 
Algorithms 
Cellular-automata method for phase unwrapping, 12:19703 
G;US) 
IMMOBILIZATION 
See VITRIFICATION 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPURITIES 

Unwanted constituents, not for TRACE AMOUNTS, 
INTERFERING ELEMENTS, or metal and nonmetal 
additions. 

Peat 

Gasification of indigenous fuels and the competitiveness of 
gasifitiveness of gasification technology, 12:17706 (R;FI;In 
Finnish) 

Wood Fuels 

Gasification of indigenous fuels and the competitiveness of 
gasifitiveness of gasification technology, 12:17706 (R;FI;In 
Finnish) 

INCANDESCENT LAMPS 
See LIGHT BULBS 
INCINERATION 
See COMBUSTION 
INCINERATORS 
Air Pollution Abatement 

Costs of air-pollution-abatement systems for sewage-sludge 

incinerators. Final report, 12:18482 (R;US) 
Licensing 

Conference of radiation control program directors’ information 
for licensing low-level radioactive waste incinerators and 
compactors, 12:17897 (R;US) 

Metals 

Measurement of suspended-particle, heavy-metal, and selected 
organic emissions at Wolverhampton Municipal-Refuse 
incinerator, 12:18483 (R;US) 

Measurement of suspended-particle, heavy-metal, and selected 
organic emissions at Sheffield municipal-refuse incinerator, 
12:18484 (R;US) 

Measurement of suspended-particle, heavy-metal, and selected 
organic emissions at Gateshead municipal-refuse incinerator, 
12:18485 (R;US) 
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Organic Compounds 

Measurement of suspended-particle, heavy-metal, and selected 
organic emissions at Wolverhampton Municipal-Refuse 
incinerator, 12:18483 (R;US) 

Measurement of suspended-particle, heavy-metal, and selected 
organic emissions at Sheffield municipal-refuse incinerator, 
12:18484 (R;US) 

Measurement of suspended-particle, heavy-metal, and selected 
organic emissions at Gateshead municipal-refuse incinerator, 
12:18485 (R;US) 

Particulates 

Measurement of suspended-particle, heavy-metal, and selected 
organic emissions at Wolverhampton Municipal-Refuse 
incinerator, 12:18483 (R;US) 

Measurement of suspended-particle, heavy-metal, and selected 
organic emissions at Sheffield municipal-refuse incinerator, 
12:18484 (R;US) 

Measurement of suspended-particle, heavy-metal, and selected 
organic emissions at Gateshead municipal-refuse incinerator, 
12:18485 (R;US) 

INCLUSION COMPLEXES 
See CLATHRATES 
INCOLOY 800 
Creep 

Corrosion in simulated coal gasification atmospheres and its 

effect on creep behaviour, 12:17698 (R;FR) 
INCOLOY 800H 
Crack Propagation 

Stress and environmental interactions for INCOLOY 800H in 

coal gasification environments, 12:17710 (J;US) 
Stresses 

Stress and environmental interactions for INCOLOY 800H in 

coal gasification environments, 12:17710 (J;US) 
INCOMPRESSIBLE FLOW 
Equations of Motion 

On unusual statistics and quantum point vortices, 12:18862 

(J;US) 
Quantum Mechanics 

On unusual statistics and quantum point vortices, 12:18862 

(J;US) 
Vortices 

On unusual statistics and quantum point vortices, 12:18862 
GUS) 

IN-COUNTRY DETECTION 
Evaluation 

The value of in-country seismic monitoring systems, 12:18499 
(R;US) 

INDIUM 
Superconducting Films 

Thin superconducting film characterization by surface acoustic 
waves. Annual progress report, 30 September 1985-30 
September 1986, 12:18505 (R;US) 

INDIUM 111 
Diagnostic Uses 

Evaluation of I-123 and In-111 labeled anti-platelet monoclonal 
antibody for the scintigraphic localization of in vivo 
thrombi, 12:19186 (J;US) 

Radiochemistry 
Investigations into the use of radiolabeled monoclonal 
antibodies for selective cell labeling in whole blood: 
Progress report, January 1986-December 1986, 12:19165 


itaxy 
MBE [molecular beam epitaxy] growth of strained-layer 
superlattice device structures, 12:18868 (R;US) 
INDIUM ARSENIDES 
Electrical Properties 
Nonrandom alloying in In/sub 0.52/Al/sub 0.48/As/InP 
grown by molecular beam epitaxy, 12:18640 (J;US) 


itaxy 
MBE [molecular beam epitaxy] growth of strained-layer 
superlattice device structures, 12:18868 (R;US) 
Layers 
Low-temperature pressure-dependent magneto-optic 
measurements in strained-layer superlattices, 12:18665 (J;US) 


Magneto-Optical Effects 
Low-temperature pressure-dependent magneto-optic 
measurements in strained-layer superlattices, 12:18665 (J;US) 
Molecular Beam Epitaxy 
Nonrandom alloying in In/sub 0.52/Al/sub 0.48/As/InP 
grown by molecular beam epitaxy, 12:18640 (J;US) 
Physical Properties 
Investigations on the MBE [molecular beam epitaxy] growth 
and properties of Al/sub y/Ga/sub y/In/sub 1-x-y/As/InP 
and InGaAs-InAlAs superlattices: Progress report for the 
period May 15, 1986-January 31, 1987, 12:18624 (R;US) 


Investigations on the MBE [molecular beam epitaxy] growth 
and properties of Al/sub y/Ga/sub y/In/sub 1-x-y/As/InP 
and InGaAs-InAlAs superlattices: Progress report for the 
period May 15, 1986-January 31, 1987, 12:18624 (R;US) 

Low-temperature pressure-dependent magneto-optic 
measurements in strained-layer superlattices, 12:18665 (J;US) 


Nonrandom alloying in In/sub 0.52/Al/sub 0.48/As/InP 
grown by molecular beam epitaxy, 12:18640 (J;US) 
INDIUM OXIDES 
Chemical Composition 
X-ray photoelectron spectroscopy investigation of ion beam 
sputtered indium tin oxide films as a function of oxygen 
pressure during deposition, 12:18643 (J;US) 


X-ray photoelectron spectroscopy investigation of ion beam 
sputtered indium tin oxide films as a function of oxygen 
pressure during deposition, 12:18643 (J;US) 

Superconducting Films 

Thin superconducting film characterization by surface acoustic 
waves. Annual progress report, 30 September 1985-30 
September 1986, 12:18505 (R;US) 

INDIUM PHOSPHIDES 
Ton Implantation 
Studies of electrical activation and impurity migration in ion- 
implanted indium phosphide. Final report, 12:18616 (R;US) 
Photoconductivity 
Transient photoconductive response of InP:Fe, 12:18659 (J;US) 
Physical Properties 

Investigations on the MBE [molecular beam epitaxy] growth 
and properties of Al/sub y/Ga/sub y/In/sub 1-x-y/As/InP 
and InGaAs-InAlAs superlattices: Progress report for the 
period May 15, 1986-January 31, 1987, 12:18624 (R;US) 

Superlattices 
Investigations on the MBE [molecular beam epitaxy] growth 
and properties of Al/sub y/Ga/sub y/In/sub 1-x-y/As/InP 
and InGaAs-InAlAs superlattices: Progress report for the 
period May 15, 1986-January 31, 1987, 12:18624 (R;US) 
Vapor Deposited Coatings 
Nonrandom alloying in In/sub 0.52/Al/sub 0.48/As/InP 
grown by molecular beam epitaxy, 12:18640 (J;US) 
INDOOR AIR POLLUTION 
Field Tests 
Residential indoor air quality field studies, 12:19034 (R;US) 
Research Programs 
Indoor climate in industrial buildings, preliminary study, 
12:18437 (R;FI,In Finnish) 
INDUCED RADIOACTIVITY 
See RADIOACTIVITY 
INDUCTORS 
See SOLENOIDS 
INDUSTRIAL PLANTS 
See also COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
FEED MATERIALS PLANTS 
FOUNDRIES 
OIL SHALE PROCESSING PLANTS 


SYNTHETIC FUELS REFINERIES 
WASTE PROCESSING PLANTS 


Air Pollution 
Metallurgical-coke-industry particulate emissions: source 
category report. Final report, June 1983-August 1986, 
12:19054 (R;US) 





INDUSTRIAL PLANTS 
Air Quality 


Air Quality 
Indoor climate in industrial buildings, preliminary study, 
12:18437 (R;FI,In Finnish) 
Energy Conservation 
Energy conservation in medium-sized industrial plants, 
12:18466 (R;DE;In German) 
Energy conservation techniques, 12:18474 (BA;US) 
Movable heat recovery pilot plant, final report, 12:18465 
(R;FI;In Finnish) 
Field Tests 
Fall in light output of industrial luminaires due to dirt deposits, 
12:18440 (R;FI;In Finnish) 
Heat Recovery 
Movable heat recovery pilot plant, final report, 12:18465 
(R;FI,In Finnish) 
Hot Gas Cleanup 
Integrated control device for micronic and submicronic 
particulate and acidic gas control, 12:18122 (RA;US) 
Illuminance 
Fall in light output of industrial luminaires due to dirt deposits, 
12:18440 (R;FI,In Finnish) 
Indoor Air Pollution 
Indoor climate in industrial buildings, preliminary study, 
12:18437 (R;FI,In Finnish) 
Lighting Systems 
Fall in light output of industrial luminaires due to dirt deposits, 
12:18440 (R;FI;In Finnish) 
Pollution Control Equipment 
Integrated control device for micronic and submicronic 
particulate and acidic gas control, 12:18122 (RA;US) 
Space HVAC Systems 
Design of the energy management system for the HVAC- 
equipment in industrial buildings, 12:18439 (R;FI;In Finnish) 
INDUSTRIAL SECTOR 
See INDUSTRY 
INDUSTRIAL WASTES 
Anaerobic Digestion 
Anaerobic treatment of industrial wastes, 12:18454 (R;US) 
INDUSTRY 
See also CEMENT INDUSTRY 
COAL INDUSTRY 
ELECTRIC POWER INDUSTRY 
FOOD INDUSTRY 
METAL INDUSTRY 
NUCLEAR INDUSTRY 
PETROLEUM INDUSTRY 


TEXTILE INDUSTRY 
WOOD PRODUCTS INDUSTRY 


Electric Power 
Electricity uses: Industrial penetration in France at major- 
consumer level, 12:18397 (TG;GB) 
Energy Conservation 
Selected new technologies for efficient use of energy in the 
German industry. Abbreviated version, 12:18467 (R;DE;In 
German) 
Energy Supplies 
Electricity uses: Industrial penetration in France at major- 
consumer level, 12:18397 (TG;GB) 
Heat Pumps 
Development of an absorption heat pump for industrial 
application, 12:18460 (R;DE) 
INERTIAL CONFINEMENT 
A dynamic plasma confinement by inertial forces. 
Ion Sources 
Analytic model of Applied-B ion diode impedance behavior, 
12:19806 (J;US) 
Lectures 
Inertial confinement fusion, 12:19798 (R;DE) 
Research Programs 
Progress and directions in inertial fusion, 12:19832 (J;US) 
Reviews 
Progress and directions in inertial fusion, 12:19832 (J;US) 
INFORMATION SYSTEMS 
Workshop on a carbohydrate structure data base: Summary 
report, 12:19133 (R;US) 


ERA-12/9 / 148S 


INFRARED SPECTROMETERS 
Performance 
Serially interfaced gas chromatography/Fourier transform 
infrared spectrometer/ion trap mass spectrometer system, 
12:18690 (J;US) 
INHIBITORS (CORROSION) 
See CORROSION INHIBITORS 
INHIBITORS (ENZYME) 
See ENZYME INHIBITORS 
INJECTION FLUIDS 
See DISPLACEMENT FLUIDS 
INJECTION WELLS 
Fracture Properties 
Numerical and physical modeling of solute transport in 
fracture junctions, 12:18045 (RA;US) 


FRACSL code status and verification studies, 12:18050 
(RA;US) 
Simulation 
FRACSL code status and verification studies, 12:18050 
(RA;US) 
Numerical and physical modeling of solute transport in 
fracture junctions, 12:18045 (RA;US) 
INPUT WELL 
See INJECTION WELLS 
INPUT-OUTPUT 
See MATERIAL BALANCE 
IN-SITU GASIFICATION 
Bench-Scale Experiments 
Laboratory studies of the underground gasification of eastern 
bituminous coal: Final report, 12:17707 (R;US) 
Constraints 
Laboratory studies of the underground gasification of eastern 
bituminous coal: Final report, 12:17707 (R;US) 
Strata Control 
Program review: Subsidence and roof stability analysis for the 
extraction and in-situ processing of fossil fuels, 12:17758 
(J;US) 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATING LIMITERS 
See LIMITERS 
INSULATION (ELECTRICAL) 
See ELECTRICAL INSULATION 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INSULATORS (ELECTRICAL) 
See ELECTRICAL INSULATORS 
INTAKE STRUCTURES 
Vortex Flow 
Vortices and vortex formation at water intakes, 12:17982 
(R;NO;In Norwegian) 
INTEGRALS 
Numerical Solution 
Some quadrature rules for finite trigonometric and related 
integrals, 12:19864 (R;US) 
INTEGRATED CIRCUITS 
Materials 
Effect of diffuse reflectivity on photoresist linewidth control 
(Al-1% Si), 12:18869 (R;US) 
Specifications 
Technical specification: monolithic transceiver for FASTBUS 
Cable Segment - CSX, 12:18996 (R;US) 
INTERCALATES 
See CLATHRATES 
INTERCHANGE INSTABILITY 
See FLUTE INSTABILITY 
INTERCRYSTALLINE CORROSION 
See INTERGRANULAR CORROSION 
INTERFACES 
Energy Transfer 
A study of gas-surface energy exchange processes: Final 
report, 12:19313 (R;US) 
Surface Tension 
The role of aggregate formation in solvent extraction of 
calcium, 12:18673 (R;US) 
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INTERFEROMETRY 
Holography 
Investigations on failure evaluation at reactor components by 
means of holographic interferometry. Final report, 12:18328 
(R;DE;In German) 
INTERGRANULAR CORROSION 
M 


Proceedings: 1985 EPRI [Electric Power Research Institute] 
workshop on remedial actions for secondary-side 
intergranular corrosion, 12:18194 (R;US) 

INTERMEDIATE BOSONS 
See also INTERMEDIATE VECTOR BOSONS 
Decay 

Jets produced in association with W and Z bosons, 12:19457 

(J;US) 
Particle Production 

Jets produced in association with W and Z bosons, 12:19457 
(J;US) 

INTERMEDIATE MASS NUCLEI 

For nuclei with mass 41-180. 


See also ANTIMONY 115 
ANTIMONY 117 
ANTIMONY 121 
BROMINE 76 
BROMINE 77 
BROMINE 87 
CADMIUM 109 
CALCIUM 41 
COBALT 60 
COPPER 63 
GERMANIUM 76 
HAFNIUM 168 
INDIUM 111 
IODINE 123 
IODINE 125 
IODINE 129 
MOLYBDENUM 98 
MOLYBDENUM 99 
NICKEL 58 
RARE EARTH NUCLEI 
SCANDIUM 45 
SILVER 110 
STRONTIUM 89 
STRONTIUM 90 
TECHNETIUM 99 
TIN 113 
TIN 117 
TIN 121 
TIN 124 

Forbidden Transitions 
Magnetic dipole 1-forbidden transitions in odd nuclei 
(Experiment), 12:19520 (R;SU;In Russian) 
INTERMEDIATE VECTOR BOSONS 
See also W MINUS BOSONS 
W PLUS BOSONS 
Z NEUTRAL BOSONS 


Magnetic Moments 
New bound on the anomalous magnetic moment of the W 
boson, 12:19456 (J;US) 
Weak Particle Decay 
Electroweak one-loop corrections to the decay of the charged 
vector boson, 12:19430 (R;SU) 
INTERMEDIATES (REACTION) 
See REACTION INTERMEDIATES 
INTERMETALLIC COMPOUNDS 
Deformation 
Effects of elastic anisotropy on the anomalous yield behavior 
of cubic ordered alloys, 12:18519 (R;US) 
Mechanical 
Fossil Energy Program: Semiannual progress report for April 
1 through September 30, 1986, 12:17687 (R;US) 
ion 
Kinetics of oxidation of Ni aluminide exposed to oxygen-sulfur 
atmospheres (NisAl), 12:18522 (R;US) 
Sulfidation 
Kinetics of oxidation of Ni aluminide exposed to oxygen-sulfur 
atmospheres (NisAl), 12:18522 (R;US) 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
Computerized Control Systems 
Control of gas engines, 12:18492 (R;DK;In Danish) 
INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 


ION BEAMS 
Research Programs 


INTERNATIONAL ATOMIC ENERGY AGENCY 

See IAEA 
INTERNATIONAL STANDARD ORGANIZATION 

See ISO 
INTERPLANETARY SPACE 

Computerized Simulation 
Evolution and interaction of large interplanetary streams, 
12:19277 (R;US) 


Evolution and interaction of large interplanetary streams, 
12:19277 (R;US) 
INTRANUCLEAR CASCADES 
See NUCLEAR CASCADES 
INVISCID FLOW 
See IDEAL FLOW 
IODINATED ALIPHATIC HYDROCARBONS 
Electronic Structure 
Electronic state-selective photodissociation of CH2BrI at 248, 
210, and 193 nm, 12:19324 (J;US) 
Photolysis 
Electronic state-selective photodissociation of CH2BrI at 248, 
210, and 193 nm, 12:19324 (J;US) 
Ultraviolet Spectra 
Electronic state-selective photodissociation of CH2BrI at 248, 
210, and 193 nm, 12:19324 (J;US) 
IODINE 


Metallization and structural transformation of iodine under 
pressure: A microscopic view, 12:18648 (J;US) 
Diffusion 
Ion diffusion in highly densified bentonite, 12:18711 (R;CH;In 
German) 
IODINE 123 
Diagnostic Uses 
Evaluation of I-123 and In-111 labeled anti-platelet monoclonal 
antibody for the scintigraphic localization of in vivo 
thrombi, 12:19186 (J;US) 
Isotope Production 
Todine-123 production in the irradiation of sodium iodine by 
100 MeV protons, 12:19551 (R;SU;In Russian) 
Production of sub(123)I with the help of MT-22 microtron, 
12:17954 (R;SU;In Russian) 
IODINE 125 
Chronic Intake 
Standardization of /sup 125/1 detection technic in thyroid of 
habitual exposed workers to this radioisotope, 12:19195 
(RA;BR;In Portuguese) 
Liquid Column Chromatography 
Application of a high-pressure liquid chromatograph for 
separation and identification of radioactive labelled 
compounds, 12:18774 (RA;XM;In Russian) 
Quality Control 
Requirements for quality of carrier-free Na/sup 125/1 solutions 
and their quality control as a prerequisite for production of 
radionuclide labelled proteins, 12:18778 (RA;XM;In Russian) 
IODINE 129 
Mass Spectroscopy 
Accelerator mass spectrometry of **Cl, }°I, and '*7Os, 
12:19082 (R;US) 
Moessbauer Effect 
Metallization and structural transformation of iodine under 
pressure: A microscopic view, 12:18648 (J;US) 
IODINE IODIDES 
See IODINE 
ION BEAM FUSION REACTORS 
Ion Beam Targets 
Targets for heavy ion fusion, 12:19816 (J;US) 
ION BEAM TARGETS 
Research Programs 
Targets for heavy ion fusion, 12:19816 (J;US) 
ION BEAM TYPE REACTORS 
See ION BEAM FUSION REACTORS 
ION BEAMS 
See also HYDROGEN 1 MINUS BEAMS 





1ON BEAMS 
Seam Extraction 


Beam Extraction 
Intermediate and high-mass ion beams from a 10-cm 
duopigatron, 12:19835 (J;US) 
Transport 


A program to calculate the propagation of high-energy heavy 
ion particles through bulk matter, 12:19618 (BA;US) 
Measurement of the fragmentation of high-energy heavy ion 
beams used in biology and medicine, 12:19619 (BA;US) 
Biological Radiation Effects 
A program to calculate the propagation of high-energy heavy 
ion particles through bulk matter, 12:19618 (BA;US) 
Measurement of the fragmentation of high-energy heavy ion 
beams used in biology and medicine, 12:19619 (BA;US) 
Uses 
Materials modification by energetic beams, 12:18520 (R;US) 
ION CLUSTERS 
See ION PAIRS 
ION CYCLOTRON-RESONANCE HEATING 
See ICR HEATING 
ION EXCHANGE CHROMATOGRAP 
Reviews ; 
Ion chromatography, 12:18688 (J;US) 
Uses 
Ion chromatography, 12:18688 (J;US) 
ION EXCHANGE MEMBRANES 
See MEMBRANES 
ION PAIRS 
Electron-Ion Collisions 
Electron-impact ionization of negatively charged water-cluster 
ions, 12:19339 (J;US) 
Mass Spectra 
Electron-impact ionization of negatively charged water-cluster 
ions, 12:19339 (J;US) 
ION SOURCES 


See also DUOPLASMATRONS 
PENNING ION SOURCES 


Laser-Produced Plasma 
Investigation of multicharged ion emission from laser plasma in 
B magnetic field and their acceleration at the U-200 
cyclotron. On extraction from plasma jet directed 
perpendicularly to magnetic field. Integral characteristics of 
laser plasma in longitudinal magnetic field, 12:18908 
(R;SU;In Russian) 
Investigation of multicharged ion emission from laser plasma in 
B magnetic field and their acceleration at the U-200 
cyclotron. Charge characteristics and special features of ion 
extraction from plasma jet directed along magnetic field, 
12:18909 (R;SU;In Russian) 
Performance 
Discharge characteristics of a plasma generator for SITEX 
[Surface Ionization with Transverse Extraction] and VITEX 
[Volume Ionization with Transverse Extraction] ion sources, 
12:19773 (R;US) 
ION SPECTROSCOPY 
Reviews 
Spectroscopy of stored atomic ions, 12:19357 (BA;SG) 
ION TEMPERATURE 
X-Ray Spectrometers 
Crystal spectrometer on JFT-2M, 12:19720 (R;JP;In Japanese) 
ION THRUSTERS 
Reviews 
Electric propulsion: a review of future space propulsion 
technology, 12:18490 (R;CA) 
ION-ATOM COLLISIONS 
Differential Cross Sections 
Energy spectra of secondary electrons ejected by high velocity 
ions, 12:19351 (BA;US) 
Electron Emission 
Energy spectra of secondary electrons ejected by high velocity 
ions, 12:19351 (BA;US) 
Electron Transfer 
Absolute state-to-state total cross sections for the reactions 
N* Z(X,v' = 0—2) +Ar(*So)>Na(X,v)+Ar* (?P/sub 
3/2,1/2/), 12:19344 (J;US) 
Inner-Shell Ionization 
Multiple ionization in relativistic heavy-ion—atom collisions, 
12:19329 (J;US) 
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ION-DRAG ACCELERATORS 
See ELECTRON-RING ACCELERATORS 
IONIC REACTIONS 
See CHEMICAL REACTIONS 
IONS 
IONIZATION CALORIMETERS 
See SHOWER COUNTERS 
IONIZATION CHAMBERS 
Performance Testing 
Verification of a Monte Carlo code system for analysis of 
ionization chamber responses, 12:18928 (R;US) 
IONIZING RADIATIONS 
See also GAMMA RADIATION 
Biological Radiation Effects 
Microdosimetry and thermoluminescence, 12:19629 (BA;US) 
ION-MOLECULE COLLISIONS 
Charged-Particle Transport 
An algorithm for secondary electron emission from water 
vapor by high velocity ions, 12:19352 (BA;US) 
Differential Cross Sections 
An algorithm for secondary electron emission from water 
vapor by high velocity ions, 12:19352 (BA;US) 
Energy spectra of secondary electrons ejected by high velocity 
ions, 12:19351 (BA;US) 
Electron Capture 
Electron capture in ion-molecule collisions at intermediate 
energy, 12:19307 (R;US) 
Electron Emission 
Energy spectra of secondary electrons ejected by high velocity 
ions, 12:19351 (BA;US) 
IONOPHORESIS 
See ELECTROPHORESIS 
IONOSPHERE 
See also F REGION 
Wave Propagation 
Analysis phase of MITHRAS. Final report, 1 October 1982-30 
September 1985, 12:19293 (R;US) 
IONS 
Tons in solutions are indexed as compounds; ions in gases by the 
precoordinated descriptor consisting of the element name and 
the term ions; ions in beams by assigning either the specific 
name if available, e.g. ARGON 40 BEAMS 
See also ANIONS 
ARGON IONS 
BISMUTH IONS 
GOLD IONS 
HEAVY IONS 
HELIUM IONS 
IRON IONS 
KRYPTON IONS 
LEAD IONS 
LITHIUM IONS 
MOLECULAR IONS 
MULTICHARGED IONS 
NEON IONS 
NITROGEN IONS 
OXYGEN IONS 
THORIUM IONS 
URANIUM IONS 
XENON IONS 
YTTERBIUM IONS 
Acceleration 
Ion acceleration by lower hybrid waves in the suprauroral 
region, 12:19301 (R;US) 
Plasma simulation of ion acceleration by lower-hybrid waves 
in the suprauroral region, 12:19299 (R;US) 
Diffusion 
Analytic ion conics in the magnetosphere, 12:19298 (R;US) 
Distribution Functions 
Analytic ion conics in the magnetosphere, 12:19298 (R;US) 
ICR Heating 
Asymptotic theory of ion conic distributions, 12:19296 (R;US) 
Interactions 
Plasma simulation of ion acceleration by lower-hybrid waves 
in the suprauroral region, 12:19299 (R;US) 
IONS (MOLECULAR) 
See MOLECULAR IONS 
IPNS-I SYNCHROTRON 
Intense Pulsed Neutron Source. 
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on 
Status of the Intense Pulsed Neutron Source, 12:18876 (R;US) 
IRIDIUM 
Abundance 
Conodont survival and low iridium abundances across the 
Permian-Triassic boundary in South China, 12:19243 (J;US) 
Ecological Concentration 
Trace element patterns at a non-marine Cretaceous-Tertiary 
boundary, 12:19256 (J;GB) 
IRIDIUM 193 
Energy Levels 
Test of the triaxial rotor model and the interacting boson- 
fermion approximation model description of collective states 
in /sup 193/Ir, 12:19560 (J;US) 
IRIDIUM 193 TARGET 
Argon 40 Reactions 
Test of the triaxial rotor model and the interacting boson- 
fermion approximation model description of collective states 
in /sup 193/Ir, 12:19560 (J;US) 
Xenon 136 Reactions 
Test of the triaxial rotor model and the interacting boson- 
fermion approximation model description of collective states 
in /sup 193/Ir, 12:19560 (J;US) 
IRIDIUM ALLOYS 
Fermi Level 
Predictions of anisotropic superconductivity in UlIrs and UPts, 
12:18508 (R;US) 
Superconductivity 
Predictions of anisotropic superconductivity in Ulrs and UPts, 
12:18508 (R;US) 
IRON 
Catalytic Effects 
Effects of H/sub 2/O and CO/sub 2/ on the activity and 
composition of iron Fischer-Tropsch catalysts, 12:17970 
(J;US) 
Hydrolysis 


Hydrolysis and formation constants at 25°C, 12:18708 (R;US) 


Sorbent and leachate characteristics of fly ash, 12:17801 
(BA;US) 
Physical Radiation Effects 
Multiple hydrogen occupancy of vacancies in Fe, 12:18568 
(J;US) 
Production 
The DOE industrial energy conservation program: Research 
and development in the iron and steel industry, 12:18455 
(R;US) 
Proton Reactions 
Modifications of the high-energy transport code (HETC) and 
comparisons with experimental results, 12:19567 (R;US) 
Sputtering 
Trace surface analysis via RIS/TOF mass spectrometry, 
12:19634 (R;US) 
Temperature Measurement 
Direct measurement of solids: High temperature sensing: Phase 
2, Experimental development and testing on furnace-heated 
steel blocks, 12:18469 (R;US) 
IRON 56 TARGET 
Muon Reactions 
Measurement of nuclear effects in deep inelastic muon 
ttering on deuterium, nitrogen and iron targets, 12:19531 
(R;SU) 
IRON ALLOYS 
See also IRON BASE ALLOYS 
Crack Propagation 
Stress corrosion cracking behavior of an amorphous FeCrNiW 
alloy, 12:18593 (J;US) 
Neutron Diffraction 
Paramagnetic spin fluctuations in an Fe/sub 65/Ni/sub 35/ 
Invar alloy, 12:18582 (J;US) 
Physical Radiation Effects 
Effect of nickel content on the minimum critical void radius in 
ternary austenitic alloys (Fe-Cr-Ni), 12:18531 (R;US) 
Neutron irradiation of Fe-Mn, Fe-Cr-Mn and Fe-Cr-Ni alloys 
and an explanation of their differences in swelling behavior, 
12:18529 (R;US) 


Spin 
Paramagnetic spin fluctuations in an Fe/sub 65/Ni/sub 35/ 
Invar alloy, 12:18582 (J;US) 
Stress Corrosion 
Stress corrosion cracking behavior of an amorphous FeCrNiW 
alloy, 12:18593 (J;US) 
IRON BASE ALLOYS 
See also CAST IRON 
STEELS 
Corrosion Resistance 
Waste package materials testing for a salt repository: 1983 
status summary report, 12:17867 (R;US) 
IRON COMPOUNDS 
See also IRON OXIDES 


Kinetics and mechanism of dissimilative Fe(III) reduction by 
Pseudomonas sp. 200, 12:19142 (J;US) 
Catalytic Effects 
ZSM-5 supported Fe and Ru from Fe/sub 3/(CO)/sub 12/ and 
Ru/sub 3/(CO)/sub 12/: Structure-activity correlations for 
synthesis gas conversion, 12:17971 (J;US) 
Chemical Reaction Kinetics 
Technical analyses of a wet process for flue gas simultaneous 
desulfurization and denitrification, 12:19061 (BA;US) 
Reduction 
Kinetics and mechanism of dissimilative Fe(III) reduction by 
Pseudomonas sp. 200, 12:19142 (J;US) 
IRON IONS 
Ion-Ion Collisions 
Plasma screening effects on proton-impact excitation of 
positive ions, 12:19334 (J;US) 
IRON OXIDES 
Radioactive Aerosols 
Iron oxide aerosol experiments in steam-air atmospheres: NSPP 
[Nuclear Safety Pilot Plant] tests 501-505 and 511: Data 
record report, 12:18297 (R;US) 
Iso 
Standards 
Comparative analysis of quality assurance systems which 
effectively control, review and verify the quality of 
components manufactured for liquid metal cooled fast 
breeder reactors within the EEC, 12:18227 (R;FR) 
ISOBUTANE 
See 2-METHYLPROPANE 
ISOLATED LOCATIONS 
See REMOTE AREAS 
ISOMERIC NUCLEI 
Laser Isotope Separation 
Nuclear isomer separation, 12:17955 (J;US) 
ISOTOPE ANALYSIS (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPE COMPOSITION (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPE ENRICHMENT 
See ISOTOPE SEPARATION 
ISOTOPE RATIO 
Calibration Standards 
Absolute isotopic abundance ratio and atomic weight of a 
reference sample of gallium, 12:19543 (R;US) 
ISOTOPE SEPARATION 
For separation of isotopes of the same element only. 
Research 
Plasma separation process: Quarterly technical report for 
period 1 October 1986 through 31 December 1986, 12:18704 
(R;US) 
ISOTOPIC ANALYSIS (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPIC COMPOSITION (QUANTITATIVE) 
See ISOTOPE RATIO 
ISOTOPIC SEPARATION 
See ISOTOPE SEPARATION 
ITALY 
Standards 
Comparative analysis of quality assurance systems which 
effectively control, review and verify the quality of 





ITALY 
Standards 


components manufactured for liquid metal cooled fast 
breeder reactors within the EEC, 12:18227 (R;FR) 


JAERI 
Japanese Atomic Energy Research Institute. 
Research Programs 

Annual report of the Osaka Laboratory for Radiation 
Chemistry, Japan Atomic Energy Research Institute (No. 
18), April 1, 1984-March 31, 1985, 12:18746 (R;JP) 

JAERI FUSION TORUS-2A 
See JFT-2A TOKAMAK 
JAPAN 
Econometrics 

Macro-economic and energy scenarios for Japan through the 

long-term, 12:18256 (R;JP;In Japanese) 
Fallout 
Survey data of radionuclides in environmental materials. 1, 
12:19083 (R;JP) 
Radiation Doses 
Reference Japanese Man, 12:19202 (RA;JP;In Japanese) 
Radiation Monitoring 

Strontium-90 and cesium-137 in soil (from June 1984 to 
December 1984). Environmental and dietary materials, 
12:19084 (RA;JP) 

Radioactivity 

Radioactivity survey data in Japan, 12:19071 (R;JP) 

Radioactivity survey data in Japan, 12:19072 (R;JP) 

Strontium-90 and cesium-137 in freshwater (from July 1984 to 
December 1984). Environmental and dietary materials, 
12:19117 (RA;JP) 

Strontium-90 and cesium-137 in sea water (from July 1984 to 
September 1984). Environmental and dietary materials, 
12:19118 (RA;JP) 

Strontium-90 and cesium-137 in sea sediments (from May 1984 
to September 1984). Environmental and dietary materials, 
12:19119 (RA;JP) 

Strontium-90 and cesium-137 in rain and dry fallout (for 
domestic program) (from June 1984 to December 1984). 
Environmental and dietary materials, 12:19068 (RA;JP) 

Strontium-90 and cesium-137 in rain and dry fallout (for WHO 
program) (from July 1984 to January 1985). Environmental 
and dietary materials, 12:19069 (RA;JP) 

Strontium-90 and cesium-137 in airborne dust (from April 1984 
to September 1984). Environmental and dietary materials, 
12:19070 (RA;JP) 

Survey data of radionuclides in environmental materials. 1, 
12:19083 (R;JP) 

JAPAN FAST EXPERIMENTAL BREEDER REACTOR 
See JOYO REACTOR 
JAPAN RESEARCH REACTOR-2 
See JRR-2 REACTOR 
JAPAN RESEARCH REACTOR-3 
See JRR-3 REACTOR 
JAPAN SHIP REACTOR MUTSU 
See MUTSU REACTOR 
JAPANESE ATOMIC ENERGY RESEARCH INSTITUTE 
See JAERI 
JAPANESE ORGANIZATIONS 
See also JAERI 
Research 
Annual report of National Institute of Radiological Sciences, 
April 1984-March 1985, 12:19851 (R;JP) 
JET ENGINE FUELS 
Combustion 
Fuels-combustion resaearch. Annual technical report, 1 


October 1985-30 September 1986, 12:17829 (R;US) 
JFER REACTOR 


See JOYO REACTOR 
JFT-2A TOKAMAK 
Impurities 
Particle control in a tokamak, 12:19725 (R;JP) 
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JFT-2M TOKAMAK 
Tokamak device with a D-shaped cross section and a divertor. 
ICR Heating 
Confinement studies during the ICRF heating experiment in 
the JFT-2M, 12:19724 (R;JP) 
JINR 
Experiment Planning 
JINR experimental program in high energy physics, 12:18933 
(RA;SU) 
Meetings 
Proceedings of the 1983 JINR-CERN school of physics. Vol. 
1, 12:19390 (R;SU) 
JINR CYCLOTRONS 
Ion Sources 

Investigation of multicharged ion emission from laser plasma in 
B magnetic field and their acceleration at the U-200 
cyclotron. On extraction from plasma jet directed 
perpendicularly to magnetic field. Integral characteristics of 
laser plasma in longitudinal magnetic field, 12:18908 
(R;SU;In Russian) 

Investigation of multicharged ion emission from laser plasma in 
B magnetic field and their acceleration at the U-200 
cyclotron. Charge characteristics and special features of ion 
extraction from plasma jet directed along magnetic field, 
12:18909 (R;SU;In Russian) 

JINR SYNCHROTRON 
Ton Beams 

Estimation of beam tolerable intensities at tuning of 
superconducting accelerators of relativistic nuclei, 12:18888 
(R;SU;In Russian) 

Magnetic Fields 

Numerical simulation of the synchrophasotron magnetic fields 
for focusing the slow extracted secondary direct beam, 
12:18892 (R;SU;In Russian) 

Numerical simulation of two-dimensional fields for the 
synchrotron SPIN magnets on a sequence of grids, 12:18893 
(R;SU;In Russian) 

JOINT INSTITUTE FOR NUCLEAR RESEARCH 
See JINR 
JOINTS 
Mechanical joints only, not for BONE JOINTS. 


See also THREADED JOINTS 
WELDED JOINTS 


Metallography 

Taper sectioning to magnify the interface thickness of a 

dissimilar metal joint, 12:18553 (R;US) 
Sample Preparation 

Taper sectioning to magnify the interface thickness of a 

dissimilar metal joint, 12:18553 (R;US) 
JOYO REACTOR 
Reactor Core Restraints 

Bowing behavior of subassemblies in experimental fast reactor 

"JOYO", 12:18253 (RA;XA) 
Reactor Cores 

Bowing behavior of subassemblies in experimental fast reactor 

"JOYO", 12:18253 (RA;XA) 
JRR-2 REACTOR 
Moderately Enriched Uranium 

Neutronics design of medium-enriched uranium core of the 

research reactor, JRR-2, 12:18310 (R;JP;In Japanese) 
JRR-3 REACTOR 
Neutron Guides 

Measurement of neutron total reflection on metallic surfaces, 
12:18309 (R;JP;In Japanese) 

Shielding analyses for design of the upgraded JRR-3 research 
reactor. 3. Physics and shielding of neutron guides, 12:18308 
(R;JP;In Japanese) 

JT-60 REACTORS 
See JT-60 TOKAMAK 
JT-60 TOKAMAK 
Ballooning Instability 

Maximum £ limited by ideal MHD ballooning instabilites in 

JT-60, 12:19723 (R;JP;In Japanese) 
Beta Ratio 

Maximum £ limited by ideal MHD ballooning instabilites in 

JT-60, 12:19723 (R;JP;In Japanese) 
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E Codes 
Positional instability analysis in JT-60, 12:19721 (R;JP;In 
Japanese) 
Electromagnetic Radiation 
Radiation loss and global energy balance of ohmically heated 
divertor discharge in JT-60 tokamak, 12:19726 (R;JP) 
Energy Balance 
Radiation loss and global energy balance of ohmically heated 
divertor discharge in JT-60 tokamak, 12:19726 (R;JP) 
Fluctuations 
Magnetic Fluctuations during plasma current rise of divertor 
discharge in JT-60, 12:19787 (R;JP) 
Joule Heating 
Global particle balance in ohmically heated divertor discharge 
of JT-60 tokamak, 12:19786 (R;JP) 
Limiters 
High heat flux tests on TiC coated molybdenum and graphite 
limiters for tokamak experiments, 12:19785 (R;JP;In 
Japanese) 
Magnetic Fields 
Magnetic Fluctuations during plasma current rise of divertor 
discharge in JT-60, 12:19787 (R;JP) 
Plasma Instability 
Positional instability analysis in JT-60, 12:19721 (R;JP;In 
Japanese) 


K-25 PLANT 
See ORGDP 
KALKAR POWER REACTOR 
See SNR REACTOR 
KALPAKKAM LMFBR REACTOR 
Mechanical Structures 
Overview of the Indian program related to fast reactor core 
mechanical behaviour, 12:18236 (RA;XA) 
Reactor Cores 
Overview of the Indian program related to fast reactor core 
mechanical behaviour, 12:18236 (RA;XA) 
KALUZA-KLEIN THEORY 
Geometric space-time perturbation. II. Gauge invariance, 
12:19691 (J;US) 
Postulated Particles 
Mirror fermions and cosmology, 12:19512 (BA;US) 
KAONIC ATOMS 
Chiral Symmetry 
am and Ka mesic atom properties and meson chiral interaction 
parameters, 12:19435 (R;SU;In Russian) 
KAONS PLUS 
Leptonic Decay 
Four-lepton decays and electromagnetic radius of K-meson, 
12:19427 (R;SU) 
KARLSRUHE NUCLEAR RESEARCH CENTER 
See KERNFORSCHUNGSZENTRUM KARLSRUHE 
KARLSRUHE RESEARCH REACTOR FR-2 
See FR-2 REACTOR 
KEK INTERS, STORAGE ACCELERATOR 
See TRISTAN STORAGE RINGS 


Cooperative research in coal liquefaction infratechnology and 
generic technology development: Quarterly report, October 
1, 1986-January 1, 1987, 12:17705 (R;US) 
KERNFORSCHUNGSANLAGE JUELICH 
Bibliographies 
List of reports of KFA Nuclear Research Centre Juelich, 
January-December 1985, 12:19888 (R;DE;In German) 
KERNFORSCHUNGSZENTRUM KARLSRUHE 
Nuclear Physics 
List of scientific publications of Nuclear Research Center 
Karlsruhe 1983, 12:19530 (R;DE;In German) 


lon Spectroscopy 


Radioactive Waste Processing 


Treatment of radioactive tailings and scrap in the KfK GmbH, 
12:17905 (RA;DE;In German) 


List of scientific publications of Nuclear Research Center 
Karlsruhe 1983, 12:19530 (R;DE;In German) 
Reactor Technology 
List of scientific publications of Nuclear Research Center 
Karlsruhe 1983, 12:19530 (R;DE;In German) 
Thermonuclear Reactors 
Fusion technology pro; . Semi-annual report. October 
1985-March 1986, 12:19790 (R;DE) 
Work 
Fusion technology programme. Semi-annual report. October 
1985-March 1986, 12:19790 (R;DE) 
List of scientific and technical publications of the Karlsruhe 
Nuclear Research Centre, 1985, 12:19844 (R;DE;In German) 
KERNKRAFTWERK EMSLAND 
See EMSLAND REACTOR 
KERNKRAFTWERK GOESGEN-DAENIKEN 
See GOESGEN REACTOR 
KEROSENE 
Combustion Properties 
Antimisting kerosene: evaluation of low-temperature 
performance. Final report, March 1983-December 1984, 
12:17820 (R;US) 
KETONES 
See also ACETONE 
Chemical Analysis 
Water chemical ionization mass spectrometry of aldehydes, 
ketones esters, and carboxylic acids, 12:18694 (J;US) 
Photochemical Reactions 
Photochemistry in a heterogeneous system: chlorophyll- 
sensitized reduction of p-dinitrobenzene by hydrazobenzene, 
12:18745 (J;US) 
Supercritical Fluid Chromatography 
Pressure and composition gradients in capillary supercritical 
fluid chromatography, 12:18685 (J;US) 
KHARKOV LINAC 
On-Line Measurement Systems 
Improving of systems of automated complex for measuring 
secondary proton polarization at the Kharkov 2 GeV 
electron linac, 12:18957 (R;SU;In Russian) 
KIDNEYS 
Comparative study regarding the association of alpha-2U 
globulin with the nephrotoxic mechanism of certain 
petroleum-based Air Force fuels. Final report, 1 September 
1984-31 August 1986, 12:19208 (R;US) 


False image of horse-shoe kidney to renal scintiscanning, 
12:19175 (RA;BR;In Portuguese) 
KINEMATICS (PARTICLE) 
See PARTICLE KINEMATICS 
KLYSTRONS 
Design 


Design of a small-orbit/large-orbit gyroklystron experiment, 
12:18871 (J;US) 
Electronic Circuits 
Design of a small-orbit/large-orbit gyroklystron experiment, 
12:18871 (J;US) 
Performance 
Design of a small-orbit/large-orbit gyroklystron experiment, 
12:18871 (J;US) 
KNK-2 REACTOR 
Leopoldshafen, Karlsruhe, Federal Republic of Germany 
Reactor Core Restraints 
Overview of the design of core restraint systems, 12:18234 
(RA;XA) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KRYPTON 
Ton Spectroscopy 
Multi-quantum processes at high field strengths, 12:19309 
(R;US) 





KRYPTON FLUORIDE LASERS 
Testing 


KRYPTON FLUORIDE LASERS 
Testing 
Layered target burnthrough experiments using 50 nsec KrF 
laser pulses, 12:18827 (R;US) 
KRYPTON IONS 
Ton Collisions 
Precipitation of krypton in an amorphous Ti-Cr alloy, 12:19632 
(R;US) 
KUCA REACTOR 
Reactor Physics 
Nuclear data and codes available in the KUCA, 12:18262 


Nuclear Facilities 
Earthquake and micro-tremor observation in the Research 
Reactor Institute of Kyoto University, 12:18296 (R;JP;In 
Japanese) 
Research Programs 
Summary reports of activities under visiting research program 
(first half of 1985), 12:18311 (R;JP;In Japanese) 
Seismic Detection 
Earthquake and micro-tremor observation in the Research 
Reactor Institute of Kyoto University, 12:18296 (R;JP;In 
Japanese) 
KYOTO UNIVERSITY CRITICAL ASSEMBLY REACTO 
See KUCA REACTOR 
KYOTO UNIVERSITY REACTOR 
See KUR REACTOR 


LABELLED COMPOUNDS 


Compounds labelled with either stable or radioactive isotopes. 
See also CARBON 14 COMPOUNDS 
RADIOPHARMACEUTICALS 
TRITIUM COMPOUNDS 


Liquid Column Chromatography 
Application of a high-pressure liquid chromatograph for 
separation and identification of radioactive labelled 
compounds, 12:18774 (RA;XM;In Russian) 
Radiochromatography 
Nature of labelled compounds distribution through the 
thickness of paper chromatograms, 12:18773 (RA;XM;In 
Russian) 
Thin-Layer Chromatography 
Thin-layer ligand-exchange chromatography of cyclic 
nucleoside phosphates labelled with tritium, carbon-14 and 
phosphorus-33, 12:18676 (RA;XM;In Russian) 
LABORATORIES 
Cooperation 
University/DOE Laboratory Cooperative programs 
administered by Oak Ridge Associated Universities: FY 1986 
annual report, 12:19842 (R;US) 
Quality Assurance 
Measurement control is one component of laboratory quality 
assurance: What are the others, 12:19887 (R;US) 
LABORATORY ANIMALS 
Disease Incidence 
Eradication of mouse hepatitis virus from a breeding and a 
research colony, 12:19190 (R;US) 
LAGRANGE FIELD EQUATIONS 
See LAGRANGIAN FIELD THEORY 
LAGRANGIAN FIELD THEORY 
Angular Momentum Operators 
Virasoro algebra in 2+ 1 dimensions and angular momentum 
fractionalization, 12:19502 (J;US) 


Liming 
Theory and examples of calculations for liming of an acid lake, 
12:19107 (R;SE;In Norwegian) 
LAMBDA 2282 RESONANCES 
See LAMBDA C PLUS 
LAMBDA C PLUS 
Prior to Jan. 1985 this information was indexed with the 
descriptor Lambda-2250 Resonances. 
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Weak Hadronic Decay 
Hard meson method in SU(4)xSU(4) chiral theory, 12:19437 
(R;SU;In Russian) 
LAMBDA NEUTRAL 
See LAMBDA PARTICLES 
LAMBDA PARTICLES 
Particle Production 
Peculiarities of A hyperon and 7 meson production in nucleus- 
nucleus collisions at high energies, 12:19536 (R;SU) 
LAMBDA-2250 RESONANCES 
See LAMBDA C PLUS 
LAMBDA-2260 RESONANCES 
See LAMBDA C PLUS 
LAMPS 
See LIGHT BULBS 
LAND FILLS 
See SANITARY LANDFILLS 
LANDFILLS 
See SANITARY LANDFILLS 
LANGMUIR OSCILLATIONS 
See PLASMA WAVES 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM CHROMITES 
See LANTHANUM OXIDES 
LANTHANUM OXIDES 
Critical Field 
Upper critical fields and high superconducting transition 
temperatures of La/sub 1.85/Sr/sub 0.15/CuOQ, and La/sub 
1.85/Ba/sub 0.15/CuQ,, 12:18608 (J;US) 
Transition Temperature 
Upper critical fields and high superconducting transition 
temperatures of La/sub 1.85/Sr/sub 0.15/CuQ, and La/sub 
1.85/Ba/sub 0.15/CuQOx, 12:18608 (J;US) 
LASER CAVITIES 
it 
Alignment and performance of almost concentric resonators 
for low gain free-electron lasers, 12:18840 (J;US) 
Design 
High-average-power solid-state glass laser: Design notes, 
12:18832 (R;US) 
Optical Modes 
Alignment and performance of almost concentric resonaturs 
for low gain free-electron lasers, 12:18840 (J;US) 
LASER IMPLOSIONS 
X-Ray Spectra 
LLE [Laboratory for Laser Energetics] review: Quarterly 
report, July-September 1986, 12:19775 (R;US) 
LASER MATERIALS 
Expansion of research on the tuning and stimulation of nuclear 
radiation. Final technical report, 16 July 1985-15 July 1986, 
12:18822 (R;US) 
LASER MIRRORS 
Design 
High-average-power solid-state glass laser: Design notes, 
12:18832 (R;US) 
Vapor Deposited Coatings 
Setup for determining the reflectivity of interference coatings, 
12:18825 (R;FR) 
LASER RADIATION 
Brillouin Effect 
Phase locking two beams by means of seeded Brillouin 
scattering, 12:18834 (J;US) 
Coulomb Scattering 
The “Coulomb logarithm” for inverse bremsstrahlung laser 
absorption, 12:19776 (R;US) 
Momentum Transfer 
An overview of the long pulse experiment, 12:18826 (R;US) 
LASER SPECTROSCOPY 
See also RAMAN SPECTROSCOPY 
Research Programs 
Laser-based analyses at Pacific Northwest Laboratory, 
12:18993 (R;US) 
Reviews 
Studies of molecular interaction by laser excitation (SMILE), 
12:19367 (BA;SG) 
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LASER TARGETS 
Acceleration 
Flash x radiography of laser-accelerated foils, 12:19800 (R;US) 
Laser Implosions 
LLE [Laboratory for Laser Energetics] review: Quarterly 
report, April-June 1986, 12:19774 (R;US) 
LLE [Laboratory for Laser Energetics] review: Quarterly 
report, July-September 1986, 12:19775 (R;US) 
X-Ray Radiography 
Flash x radiography of laser-accelerated foils, 12:19800 (R;US) 
LASER-PRODUCED PLASMA 
Raman Effect 
Experimental studies of Raman scattering from foam targets 
using a 0.35 wm laser beam, 12:19764 (J;US) 
LASERS 
Light Amplification by Stimulated Emission of Radiation. 
See also CHEMICAL LASERS 
FREE ELECTRON LASERS 
GAS LASERS 
SEMICONDUCTOR LASERS 
SOLID STATE LASERS 
X-RAY LASERS 
Power 
High precision absolute laser power measurements using a 
magnetically suspended rotor, 12:18851 (J;US) 
Windows 
Window heating by a pulsed laser: focal lengths and rise times, 
12:18839 (J;US) 
LATHES 
Computerized Control Systems 
Statistical process control for lathes, 12:18821 (R;US) 
LATTICE FIELD THEORY 
Algorithms 
The look-ahead fermion algorithm, 12:19515 (BA;US) 
Baryons 
Critical behavior in baryonic matter, 12:19513 (BA;US) 
Computer Calculations 
Selected topics in computational quantum field theory, 
12:19498 (R;SU;In Russian) 
Fermions 
The look-ahead fermion algorithm, 12:19515 (BA;US) 
Instability 
Vacuum instability in the quantum Sine-Gordon model, 
12:19486 (RA;SU) 
Monte Carlo Method 
Monte Carlo Renormalization Groups: a review, 12:19514 
(BA;US) 
Renormalization 
Monte Carlo Renormalization Groups: a review, 12:19514 
(BA;US) 
sine-Gordon Equation 
Vacuum instability in the quantum Sine-Gordon model, 
12:19486 (RA;SU) 
Vacuum States 
Vacuum instability in the quantum Sine-Gordon model, 
12:19486 (RA;SU) 
LATTICE VIBRATIONS 


Reply to: "Comment on ’A critique of the Brownian 
approximation to the generalized Langevin equation in 
lattice dynamics’ ”, 12:19656 (J;US) 

LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LAVA 
Chemical 


Evidence for a tektosilicate structure and dominance of Fe III 
over Fe II in silicic volcanic glasses of the Nevada Test Site, 
12:17932 (BA;US) 

LAYERS 
Fabrication 
High-resolution electron microscopy study of x-ray multilayer 
structures, 12:18572 (J;US) 
LEACHATES 
Quantitative Chemical Analysis 
Organic compounds from coal combustion, 12:17799 (BA;US) 


LEAD 
Corrosion 
Apparatus for high temperature in situ laser Raman 
spectroelectrochemical studies of metal corrosion and 
passivation in aqueous environments, 12:18517 (R;US) 
Hydrolysis 
Hydrolysis and formation constants at 25°C, 12:18708 (R;US) 


Sorbent and leachate characteristics of fly ash, 12:17801 
(BA;US) 
Passivation 
Apparatus for high temperature in situ laser Raman 
spectroelectrochemical studies of metal corrosion and 
passivation in aqueous environments, 12:18517 (R;US) 
Superconductivity 
Superconducting properties of compositionally modulated 
Pb/Ge thin films, 12:18510 (R;US) 
Work Functions 
Temperature dependence of the positronium work function, 
12:19333 (J;US) 
LEAD 204 TARGET 
Fluorine 19 
Production and detection of alpha-unstable actinide nuclei, 
12:19563 (R;DE;In German) 
LEAD 206 TARGET 
Oxygen 18 Reactions 
Production and detection of alpha-unstable actinide nuclei, 
12:19563 (R;DE;In German) 
Proton Reactions 
Study on thallium-200, 201, 202 yields in the irradiation of 
enriched lead targets by 100 MeV protons, 12:19559 
(R;SU;In Russian) 
LEAD 207 TARGET 
Proton Reactions 
Study on thallium-200, 201, 202 yields in the irradiation of 
enriched lead targets by 100 MeV protons, 12:19559 
(R;SU;In Russian) 
LEAD 208 TARGET 
Oxygen 16 Reactions 
Production and detection of alpha-unstable actinide nuclei, 
12:19563 (R;DE;In German) 
Proton Reactions 
Study on thallium-200, 201, 202 yields in the irradiation of 
enriched lead targets by 100 MeV protons, 12:19559 
(R;SU;In Russian) 
LEAD CHLORIDES 
Fractionation 
Chlorination and thermosublimatography as auxiliary methods 
in the X-ray fluorescence analysis of geological samples, 
12:18679 (R;SU;In Russian) 
Sublimation 
Chlorination and thermosublimatography as auxiliary methods 
in the X-ray fluorescence analysis of geological samples, 
12:18679 (R;SU;In Russian) 
LEAD IONS 
Energy-Level Transitions 
Laser-produced spectra and QED effects for Fe, Co, Cu, and 
Zn ions of Au, Pb, Bi, Th, and U, 12:19346 (J;US) 
LEAD SULFIDES 


vity 

High field properties of SnMosSs and PbMo¢Ss ribbons 

prepared using a vapor transport technique, 12:18621 (R;US) 
LEAD TELLURIDES 
Crystal Growth 

Pb(1-x) Sn(x)Te photovoltaic detectors and semiconductor 
lasers fabricated by liquid phase expitaxy, 12:18011 (R;BR;In 
Portugese) 


Physical realization of the parity anomaly in condensed matter 
physics, 12:19663 (J;US) 
Quantum Electrodynamics 
Physical realization of the parity anomaly in condensed matter 
physics, 12:19663 (J;US) 
LEAD-FREE GASOLINE 
See UNLEADED GASOLINE 





LEAVES 


Stress 
Effect of stress factors on the formation and metabolism of the 
ethylene precursor 1-aminocyclopropane-1-carboxylic acid, 
12:19226 (RA;DE) 


Changes 
Histological effects of H/sub 2/O/sub 2/ on the structure of 
beech leaves and spruce needles, 12:19214 (RA;DE) 
LECITHINS 
Micellar Systems 
Small-angle neutron scattering techniques applied to the study 
of polydisperse rodlike diheptanoylphosphatidylcholine 
micelles, 12:18726 (J;US) 
LEE MODEL 
Bogolyubov Transformation 
Quantization of the Lee static model by the Bogolyubov 
transformation method, 12:19414 (RA;SU;In Russian) 
LEPTON REACTIONS 
See also ELECTRON REACTIONS 
MUON REACTIONS 
Inelastic Scattering 
Deep inelastic scattering and the muitiquark configurations in 
nuclei, 12:19574 (RA;SU;In Russian) 
Structure Functions 
Deep inelastic scattering and the multiquark configurations in 
nuclei, 12:19574 (RA;SU;In Russian) 
LEPTON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
LEPTON REACTIONS 
LEUCOCYTES 
See LEUKOCYTES 
LEUKOCYTES 
See also LYMPHOCYTES 


Investigations into the use of radiolabeled monoclonal 
antibodies for selective cell labeling in whole blood: 
Progress report, January 1986-December 1986, 12:19165 
(R;US) 


Regulatory % 

Conference of radiation control program directors’ information 
for licensing low-level radioactive waste incinerators and 
compactors, 12:17897 (R;US) 

LIGASES 
Code number 6. 
Gene Regulation 

Post-translational regulation of two enzymes, tryptophan 
oxygenase and sepiapterin synthase, in Drosophila, 12:19132 
(R;US) 

LIGHT BULBS 
Cleaning 

Fall in light output of industrial luminaires due to dirt deposits, 

12:18440 (R;FI,In Finnish) 
Maintenance 
Fall in light output of industrial luminaires due to dirt deposits, 
12:18440 (R;FI;In Finnish) 
LIGHT GUIDES 
See OPTICAL FIBERS 
LIGHT NUCLEI 
For nuclei with mass 1-40. 


See also BORON 10 
CALCIUM 40 
CARBON 12 
CARBON 13 
CARBON 14 
CHLORINE 35 
CHLORINE 36 
DEUTERIUM 
FLUORINE 18 
FLUORINE 19 
HELIUM 3 
HELIUM 4 
HYDROGEN 4 
HYDROGEN 5 
HYDROGEN 6 
LITHIUM 7 
NITROGEN 13 
OXYGEN 16 
PHOSPHORUS 32 
PHOSPHORUS 33 
SILICON 28 
SILICON 30 
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SULFUR 35 
TRITIUM 


Beta Decay 
Beta-neutrino angular correlations, 12:19596 (RA;SU;In 
Russian) 
Search for T-invariance breaking in the beta decay, 12:19595 
(RA;SU;In Russian) 
Mean-Field Theory 
Relativistic Hartree calculations for axially deformed nuclei, 
12:19604 (J;US) 
Nuclear Structure 
Relativistic Hartree calculations for axially deformed nuclei, 
12:19604 (J;US) 
LIGHT SCATTERING 
Mathematical Models 
Light scattering by an arbitrary particle: a physical 
reformulation of the coupled dipole method, 12:19702 (J;US) 
Uses 
Optical method for evaluating stem bore surface finish, 
12:18866 (R;US) 
LIGHT SOURCES 
Radiation Hazards 
Visible-light resin-curing units: retinal hazards and protective 
lenses. Final report, December 1982-May 1986, 12:19233 
(R;US) 
LIGHTING SYSTEMS 
Design 
Fall in light output of industrial luminaires due to dirt deposits, 
12:18440 (R;FI;In Finnish) 
Economics 
Fall in light output of industrial luminaires due to dirt deposits, 
12:18440 (R;FI;In Finnish) 
Efficiency 
Alternative incandescent traffic signal lamps and systems for 
improved optical and energy efficiency. Final report, 
September 1983-February 1985, 12:18452 (R;US) 
Maintenance 
Fall in light output of industrial luminaires due to dirt deposits, 
12:18440 (R;FI;In Finnish) 
LIGNITE 
Calorific Value 
Preparation and analyses of low-rank coals for combustion 
applications: Final report, 12:17688 (R;US) 
Chemical Composition 
Preparation and analyses of low-rank coals for combustion 
applications: Final report, 12:17688 (R;US) 
Fracture Properties 
In-mine variation and its effects on coal gasification, 12:17717 
GJ;US) 
lysis 


In-mine variation and its effects on coal gasification, 12:17717 
GJ;US) 


Preparation and analyses of low-rank coals for combustion 

applications: Final report, 12:17688 (R;US) 
LIME-LIMESTONE WET SCRUBBING PROCESSES 
Performance Testing 

Particulate control integration with wet scrubber SO. removal 

and waste generation, 12:18113 (RA;US) 
LIMESTONE 
Sorptive Properties 

Pollution control in fluidized bed combustors, 12:17798 
(BA;US) 

Studies on the reaction of calcined limestone with sulfur 
dioxide: Technical progress report for the period October- 
December 1986, 12:19035 (R;US) 

Studies on the reaction of calcined limestone with sulfur 
dioxide: Topical report, October 1985-September 1986, 
12:18095 (R;US) 

Studies on the reaction of calcined limestone with sulfur 
dioxide: Technical progress report for the period July- 
September 1986, 12:19036 (R;US) 

LIMITERS 


Evaluation of horizontal cooling channels for actively cooled 
limiters, 12:19810 (J;US) 
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Flow Models 
Evaluation of horizontal cooling channels for actively cooled 
limiters, 12:19810 (J;US) 
Fluid Flow 
Evaluation of horizontal cooling channels for actively cooled 
limiters, 12:19810 (J;US) 
Heat Flux 
Evaluation of horizontal cooling channels for actively cooled 
limiters, 12:19810 (J;US) 
Materials Testing 
Development of a high vacuum, high temperature movable 
limiter support, 12:19814 (J;US) 
Positioning 
Development of a high vacuum, high temperature movable 
limiter support, 12:19814 (J;US) 
Supports 
Development of a high vacuum, high temperature movable 
limiter support, 12:19814 (J;US) 
Thermal Testing 
High heat flux tests on TiC coated molybdenum and graphite 
limiters for tokamak experiments, 12:19785 (R;JP;In 
Japanese) 
LINACS 


See LINEAR ACCELERATORS 
LINEAR ACCELERATORS 
See also KHARKOV LINAC 
Electromagnetic Fields 
About calculation of the field excited by a moving electron 
bunch in a linear induction accelerator channel, 12:18889 


Electromagnetic waves in a vacuum channel with a dielectric 
tube, 12:18895 (R;SU;In Russian) 
Magnetic Fields 
Calculation of stationary magnetic field of multisection system 
of linear induction accelerator, 12:18890 (R;SU;In Russian) 
Meetings 
1986 linear accelerator conference proceedings, 12:18874 
(R;US) 
Performance 
Performance of the Intense Pulsed Neutron Source 
Accelerator System, 12:18901 (R;US) 
Performance Testing 
Study of the Alvarez linac stabilized with post-couplers, 
12:18879 (R;JP) 
Resonators 
Study of the Alvarez linac stabilized with post-couplers, 
12:18879 (R;JP) 
RF Systems 
Discussion of high brightness rf linear accelerators, 12:18882 
(R;US) 
LINEAR Z PINCH DEVICES 
Plasma Diagnostics 
Spectroscopic studies of an argon plasma produced in a 
relativistic electron beam gas puff Z pinch, 12:19340 (J;US) 
Rayleigh-Taylor Instability 
Stability enhancement of a low initial density hollow gas-puff z 
pinch by e~ beam preionization, 12:19754 (J;US) 
IDS 


See also GLYCOLIPIDS 
TRIGLYCERIDES 


Investigation of heterogeneous catalytic isotopic exchange 
between tritium and lipids, 12:18781 (RA;XM;In Russian) 
Photolysis 
Electron spin resonance investigation of the motion of lipid 
peroxyl radicals, 12:18729 (J;US) 
LIQUEFACTION 
See also COAL LIQUEFACTION 
Economics 


Biomass conversion. Stage of the technology and its 
profitability, 12:18012 (R;FI,;In Finnish) 
LIQUID FUELS 
See also FUEL OILS 
GASOLINE 
KEROSENE 


Toxicity 
Fossil Energy Program: Semiannual progress report for April 
1 through September 30, 1986, 12:17687 (R;US) 
LIQUID METAL COOLANT 
See LIQUID METALS 
LIQUID METALS 
Corrosive Effects 
An examination of methods for analysis of liquid metal 
corrosion, 12:18592 (J;US) 
LIQUID SCINTILLATION DETECTORS 
Neutron Detectors 
Study of the parameters of the long-sized NE-213 scintillator 
counter, 12:18952 (R;SU;In Russian) 
LIQUIDS 
See also COAL LIQUIDS 
LIQUID METALS 
Charged-Particle Transport 
Slow electron motion in condensed matter: Final progress 
report for period January 1, 1984-December 31, 1986, 
12:19639 (R;US) 
Thermal Diffusion 
Isotopic thermal diffusion of carbon disulfide in the liquid 
phase, 12:18730 (J;US) 
LITHIUM 
Capture 
Neutron-induced particle track mapping of elemental 
distributions, 12:18696 (BA;US) 
Corrosive Effects 
An examination of methods for analysis of liquid metal 
corrosion, 12:18592 (J;US) 
Electronic Structure 
On the evaluation of nonadiabatic coupling matrix elements for 
MCSCF/CI wave functions. IV. Second derivative terms 
using analytic gradient methods, 12:19341 (J;US) 
Fission Tracks 
Neutron-induced particle track mapping of elemental 
distributions, 12:18696 (BA;US) 


Neutron-induced particle track mapping of elemental 
distributions, 12:18696 (BA;US) 
Neutron Reactions 
Neutron-induced particle track mapping of elemental 
distributions, 12:18696 (BA;US) 
Solvent Extraction 
Effect of solvent upon competitive liquid-liquid extraction of 
alkali metal cations by 2-[(sym-Dibenzo-16-crown- 
5)oxy]decanoic acid, 12:18692 (J;US) 
LITHIUM 6 REACTIONS 
Binary Fission 
Linear momentum transfer and light particle emission in the 
E/A = 25 MeV ®Li+/sup 238/U reaction, 12:19566 (J;US) 
Heavy Ion Fusion Reactions 
Linear momentum transfer and light particle emission in the 
E/A = 25 MeV ®Li+/sup 238/U reaction, 12:19566 (J;US) 
LITHIUM 6 TARGET 
Electron Reactions 
Pion inelastic scattering, pion photoproduction and inelastic 
electron scattering on light nuclei, 12:19580 (R;SU) 
Photonuclear Reactions 
Pion inelastic scattering, pion photoproduction and inelastic 
electron scattering on light nuclei, 12:19580 (R;SU) 
Pion Reactions 
Pion inelastic scattering, pion photoproduction and inelastic 
electron scattering on light nuclei, 12:19580 (R;SU) 
LITHIUM 7 
Abundance 
Primordial lithium: New reaction rates, new abundances, new 
constraints, 12:19268 (R;US) 
LITHIUM 7 TARGET 
Alpha Reactions 
Peculiarities of A hyperon and 7 meson production in nucleus- 
nucleus collisions at high energies, 12:19536 (R;SU) 
Pion Plus Reactions 
Calculation of the zsup(+)sup(7)Li -> pesup(+)esup(- 
sup(6)Li, 12:19592 (R;SU;In Russian) 





LITHIUM ALLOYS 
Sputtering 


LITHIUM ALLOYS 
Sputtering 


Charge transfer processes and sputtering processes of self- 
sustaining alkali metal coatings on metal surfaces, 12:18509 
(R;US) 

LITHIUM COMPOUNDS 


See also LITHIUM OXIDES 
LITHIUM SILICATES 
LITHIUM SULFATES 


Radiothermoluminescence 
Non destructive testing of new preparations of lithium borate. 
Application to radiothermoluminescence dosimetry, 12:18926 
(R;FR;In French) 
LITHIUM FLUORIDES 
Dislocations 
Dislocation transport in shock-loaded single crystals, 12:18657 
(J;US) 
Plasticity 
Dislocation transport in shock-loaded single crystals, 12:18657 
(J;US) 
Shock Waves 
Dislocation transport in shock-loaded single crystals, 12:18657 
(J;US) 
LITHIUM IONS 
Tonization 
Anode plasma ionization due to sheath heating in magnetically 
insulated ion diodes, 12:19804 (J;US) 
LITHIUM OXIDES 
Corrosive Effects 
Lithium oxide transport and lithium ceramic stability during 
actual high burnup irradiation, 12:18532 (R;US) 
LITHIUM SILICATES 
tion 
Study of the effect of elastic vibrations on the crystallization of 
lithium silicate glass (Ultrasonic waves), 12:18651 (T'G;US) 
LITHIUM SULFATES 
Crystal-Phase Transformations 
Investigation of structure phase transitions in LiKSO/sub 4/ 
crystal in wide temperature range, 12:19645 (R;SU;In 
Russian) 
LIVER 
Scintiscanning 
Importance of hepatic scintiscanning in supradiaphragmatic 
mass diagnosis, 12:19179 (RA;BR;In Portuguese) 
LIVER CELLS 
Gene Mutations 
Mechanisms of benzo (alpha)pyrene-detoxication in mammalian 
cells, 12:19137 (BA;US) 
LMFBR TYPE REACTORS 


See also BELOYARSK-3 REACTOR 

BN-350 REACTOR 
EBR-2 REACTOR 
KALPAKKAM LMFBR REACTOR 
PHENIX REACTOR 
SNR REACTOR 
SNR-2 REACTOR 
SUPER PHENIX REACTOR 

C Codes 


IWGFR meeting on predictions and experience of core 


distortion behaviour, 1-4 October 1984. UK overview paper, 
12:18233 (RA;XA) 


Integral Fast Reactor concept inherent safety features, 
12:18317 (R;US) 
Fires 
Transport of breeder reactor-fire-generated sodium oxide 
aerosols for building-wake-dominated meteorology, 12:18341 
(R;US) 
Fuel Assemblies 
ARKAS: A three-dimensional finite element code for the 
analysis of core distortions and mechanical behaviour, 
12:18240 (RA;XA) 
Calculation methods for core distortions and mechanical 
behavior, 12:18241 (RA;XA) 
Design implications of core mechanical behaviour, 12:18247 
(RA;XA) 
Review of temperature-noise studies in the UK, 12:18272 
(RA;XA) 
Survey on the German research programme for blockage 
detection within LMFBR fuel elements by measurements 
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and analysis of temperature fluctuations at the coolant outlet, 
12:18269 (RA;XA) 

Temperature-noise simulation code STATEN and its 

experimental verification, 12:18280 (RA;XA) 
Fuel Element Clusters 

Study on detection of temperature fluctuation caused by local 
flow blockage in 37-pin bundle, 12:18276 (RA;XA) 

Verification of the extended-gradient diffusion model by 
measurements of the mean and fluctuating temperature fields 
in sodium flow downstream of a multi-bore jet block, 
12:18277 (RA;XA) 

Fuel Pins 

Temperature-noise analysis on a LMFBR defective fuel pin 

irradiated in a sodium loop, 12:18281 (RA;XA) 
Heat Transfer 

LMR thermal hydraulics calculations in the US, 12:18223 

(R;US) 
Hydraulics 

LMR thermal hydraulics calculations in the US, 12:18223 

(R;US) 
Loss of Flow 

Simulation of TRAN B experiments by alumina thermite melt 
injection (SIMBATH out-of-pile experiments, TRAN 
simulation B1/1, B1/3, B1/4), 12:18331 (R;DE) 

Meetings 

Specialists’ meeting on predictions and experience of core 
distortion behaviour, Wilmslow, England, 1-4 October 1984, 
12:18231 (R;XA) 

Nuclear Fuels 

Development of an LMR core design using metallic fuel, 

i12:18222 (R;US) 
Reactor Components 

US LMFBR [Liquid Metal Fast Breeder Reactor]: flow 
induced vibration program (1977-1986): A summary and 
overview, 12:18224 (R;US) 

Reactor Core Restraints 

Calculation methods for core distortions and mechanical 
behavior, 12:18241 (RA;XA) 

Development and application of the CRAMP code for fast 
reactor core assessment, 12:18242 (RA;XA) 

IWGFR meeting on predictions and experience of core 
distortion behaviour, 1-4 October 1984. UK overview paper, 
12:18233 (RA;XA) 

Review of the activities in Japan, 12:18238 (RA;XA) 

Specialists’ meeting on predictions and experience of core 
distortion behaviour, Wilmslow, England, 1-4 October 1984, 
12:18231 (R;XA) 

Reactor Cores 

ARKAS: A three-dimensional finite element code for the 
analysis of core distortions and mechanical behaviour, 
12:18240 (RA;XA) 

Development of an LMR core design using metallic fuel, 
12:18222 (R;US) 

Evaluation of core distortion in FBR, 12:18248 (RA;XA) 

Presentation of the calculation codes of the mechanical 
equilibrium of a French fast reactor core, 12:18243 (RA;XA) 

Reactor Operation 

Specialists’ meeting on predictions and experience of core 
distortion behaviour, Wilmslow, England, 1-4 October 1984, 
12:18231 (R;XA) 

Reactor Safety 

Integral Fast Reactor concept inherent safety features, 

12:18317 (R;US) 
Research 

The integral fast reactor and its role in a new generation of 
nuclear power plants, Tokai, Japan, November 19-21, 1986, 
12:18226 (R;US) 

Size 

The integrai fast reactor and its role in a new generation of 
nuclear power plants, Tokai, Japan, November 19-21, 1986, 
12:18226 (R;US) 

Standards 

Comparative analysis of quality assurance systems which 
effectively control, review and verify the quality of 
components manufactured for liquid metal cooled fast 
breeder reactors within the EEC, 12:18227 (R;FR) 
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Temperature Monitoring 

Activity for the development of the thermal-noise detection 
and analysis at the Italian Committee for Nuclear and 
Alternative Sources of Energy (ENEA), 12:18270 (RA;XA) 

Classical thermocouple transfer function using type K/SS-Na 
twinned probe, 12:18273 (RA;XA) 

Research and development activities on temperature 
measurement for LMFBRs, 12:18271 (RA;XA) 

Sensor, electronic, and data-processing equipment for 
temperature-fluctuation measurements, 12:18274 (RA;XA) 

Survey on the German research programme for blockage 
detection within LMFBR fuel elements by measurements 
and analysis of temperature fluctuations at the coolant outlet, 
12:18269 (RA;XA) 

Temperature Noise : 

Activity for the development of the thermal-noise detection 
and analysis at the Italian Committee for Nuclear and 
Alternative Sources of Energy (ENEA), 12:18270 (RA;XA) 

Review of temperature-noise studies in the UK, 12:18272 
(RA;XA) 

Sensor, electronic, and data-processing equipment for 
temperature-fluctuation measurements, 12:18274 (RA;XA) 

Survey on the German research programme for blockage 
detection within LMFBR fuel elements by measurements 
and analysis of temperature fluctuations at the coolant outlet, 
12:18269 (RA;XA) 

Temperature-fluctuation measurements and their use in the 
French LMFBR program, 12:18268 (RA;XA) 

Temperature-noise simulation code STATEN and its 
experimental verification, 12:18280 (RA;XA) 

Thermometers 

Research and development activities on temperature 

measurement for LMFBRs, 12:18271 (RA;XA) 
Transient Overpower Accidents 

Simulation of TRAN B experiments by alumina thermite melt 
injection (SIMBATH out-of-pile experiments, TRAN 
simulation B1/1, B1/3, B1/4), 12:18331 (R;DE) 

LOAD MANAGEMENT 
Meetings 
Annual review of demand-side planning research: 1985 
proceedings, 12:18392 (R;US) 

LOCA 

See LOSS OF COOLANT 
LOCAL GALAXY 

See MILKY WAY 
LOCAL GROUP 

See GALAXIES 
LONGITUDINAL PINCH DEVICES (LINEAR) 

See LINEAR Z PINCH DEVICES 
LONG-RANGE TRANSPORT 

Mathematical Models 

Evaluation of eight short-term long-range transport models 

with field data, 12:19023 (R;US) 
LONGWALL MINING 
Automation 

Recent progress in research and development concerning the 
mechanization and automation of coal-mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17775 (R;XU) 

Computerized Control Systems 

Recent progress in research and development concerning the 
mechanization and automation of coal-mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17775 (R;XU) 

Inclined Strata 

Recent progress in research and development concerning the 
mechanization and automation of coal-mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17775 (R;XU) 

Monitors 

Recent progress in research and development concerning the 
mechanization and automation of coal-mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17775 (R;XU) 

Technology Assessment 

Recent progress in research and development concerning the 

mechanization and automation of coal-mining in thin (less 


LOW-LEVEL RADIOACTIVE WASTES 
Combustion 


than 1.2 m) and horizontal and steeply inclined seams, 
12:17775 (R;XU) 
LOSS CONE 
Ion Density 

Loss-cone population in the magnetosphere: a boundary-layer 

description, 12:19300 (R;US) 
LOSS OF COOLANT 
Heat Transfer 

An evaluation of TRAC-PF1/MOD1 computer code 
performance during posttest simulations of Semiscale MOD- 
2C feedwater line break transients, 12:18340 (R;US) 

BWR 200% recirculation pump suction line break LOCA tests, 
RUNSs 942 and 943 at ROSA-III without HPCS. Effects of 
initial fluid conditions on LOCA, 12:18329 (R;JP) 

Hydraulics 

An evaluation of TRAC-PF1/MOD1 computer code 
performance during posttest simulations of Semiscale MOD- 
2C feedwater line break transients, 12:18340 (R;US) 

BWR 200% recirculation pump suction line break LOCA tests, 
RUNSs 942 and 943 at ROSA-III without HPCS. Effects of 
initial fluid conditions on LOCA, 12:18329 (R;JP) 

Hydrodynamics 

Vectrorization of the LWR transient analysis code 

RELAPS/MOD2/CYCLE36, 12:19874 (R;JP;In Japanese) 


Vectrorization of the LWR transient analysis code 
RELAPS/MOD2/CYCLE36, 12:19874 (R;JP;In Japanese) 
T Codes 
An evaluation of TRAC-PF1/MOD1 computer code 
performance during posttest simulations of Semiscale MOD- 
2C feedwater line break transients, 12:18340 (R;US) 
Temperature Measurement 
Investigations on the load of the containment of a nuclear 
power station with light-water reactor under conditions of 
LOCA, 12:18344 (RA;XA) 
LOSS OF FLOW 
Heat Transfer 
An evaluation of TRAC-PF1/MOD1 computer code 
performance during posttest simulations of Semiscale MOD- 
2C feedwater line break transients, 12:18340 (R;US) 
Hydraulics 
An evaluation of TRAC-PF1/MOD1 computer code 
performance during posttest simulations of Semiscale MOD- 
2C feedwater line break transients, 12:18340 (R;US) 
T Codes 
An evaluation of TRAC-PF1/MOD1 computer code 
performance during posttest simulations of Semiscale MOD- 
2C feedwater line break transients, 12:18340 (R;US) 
LOVIISA-1 REACTOR 
Loviisa, Finland 
Electric Cables 
Applicability of silicone rubber insulated cables to be used 
inside containment, 12:18212 (RA;XA) 
LOVIISA-2 REACTOR 
Loviisa, Finland 
Electric Cables 
Applicability of silicone rubber insulated cables to be used 
inside containment, 12:18212 (RA;XA) 
LOWER HYBRID HEATING 
Focusing 
Focusing effects on waves propagating in a nonuniform 
plasma, 12:19752 (J;US) 
LOWER HYBRID RESONANCE HEATING 
See LOWER HYBRID HEATING 
LOW-HEAD HYDROELECTRIC POWER PLANTS 
Prior to August 1978 HYDROELECTRIC POWER PLANTS 
was used. 
Planning 
Arbuckle Mountain Hydroelectric project, 12:17980 (J;US) 
Regulations 
Arbuckle Mountain Hydroelectric project, 12:17980 (J;US) 
LOW-LEVEL RADIOACTIVE WASTES 
Combustion 


Conference of radiation control program directors’ information 
for licensing low-level radioactive waste incinerators and 
compactors, 12:17897 (R;US) 





LOW-LEVEL RADIOACTIVE WASTES 
Compacting 


Conference of radiation control program directors’ information 
for licensing low-level radioactive waste incinerators and 
compactors, 12:17897 (R;US) 

Radioactive Waste Disposal 

Evaluation of shale hosted low-level waste disposal sites in 

semi-arid environments: Final report, 12:17876 (R;US) 
Radioactive Waste Facilities 

New low-level radioactive waste disposal/storage facilities for 

the Savannah River Plant, 12:17883 (R;US) 
Radioactive Waste Management 

Recommendations for management of greater-than-Class-C 
low-level radioactive waste: Report to Congress in response 
to Public Law 99-240, 12:17877 (R;US) 

Radioactive Waste Processing 

A survey of low-level radioactive waste treatment methods 
and problem areas associated with commercial nuclear 
power plants, 12:17872 (R;US) 

Conference of radiation control program directors’ information 
for licensing low-level radioactive waste incinerators and 
compactors, 12:17897 (R;US) 

Electrochemical processing of low-level waste solutions, 
12:17887 (R;US) 

New treatment facility for low level process effluents at the 
Savannah River site, 12:17885 (R;US) 

Variability in properties of grouted Phosphate/Sulfate N- 
Reactor Waste, 12:17899 (R;US) 

Stabilization 

Prediction and control of leachability of grouts used in low- 
level radioactive waste management. Final report, 12:17875 
(R;US) 

Tanks 

Inhibiting localized corrosion during storage of dilute SRP 

wastes, 12:17886 (R;US) 


Underground Disposal 
Integrated grout management plan, 12:17916 (R;US) 
Waste Forms 
Selection of the West Valley Demonstration Project low-level 
waste form, 12:17882 (R;US) 
LUMBER INDUSTRY 


See WOOD PRODUCTS INDUSTRY 
LUMINOUS FLUX DENSITY 
See ILLUMINANCE 
LUNGS 
Carcinomas 
/sup 99/ sup(m)Tc - glucoheptonate scintiscanning in malign 
pulmonary neoplasms, 12:19176 (RA;BR;In Portuguese) 
Scintiscanning 
/sup 99/ sup(m)Tc - glucoheptonate scintiscanning in malign 
pulmonary neoplasms, 12:19176 (RA;BR;In Portuguese) 
LUTETIUM 173 
Hyperfine Structure 
High resolution, mass resolved spectra of rare isotopes, 
12:19349 (J;US) 
LUTETIUM 174 
Hyperfine Structure 
High resolution, mass resolved spectra of rare isotopes, 
12:19349 (J;US) 
LUTETIUM 175 
Hyperfine Structure 
High resolution, mass resolved spectra of rare isotopes, 
12;19349 (J;US) 
LUTETIUM 176 
Hyperfine Structure 
High resolution, mass resolved spectra of rare isotopes, 
12:19349 (J;US) 
LYMPHOCYTES 
Cell Proliferation 
Granulocytosis-inducing tumor inhibits the production of B 
lymphocytes in murine bone marrow, 12:19138 (J;US) 
LYMPHOID CELLS 
See LYMPHOCYTES 
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MA 754 
See NICKEL BASE ALLOYS 
MA 956 
See IRON BASE ALLOYS 
MACERALS 
Swelling 
Solvent swelling of coal and coal macerals, 12:17740 (J;US) 
MAGNESIUM ALLOYS 
Dispersions 

Investigation and synthesis of high temperature and increased- 
stiffness rsp aluminum alloys. Annual Technical report, 1 
October 1985-30 September 1986, 12:18501 (R;US) 

MAGNESIUM CARBONATES 
See also DOLOMITE 
Cracks 

Origin of cracking phenomena observed in decomposition 

reactions, 12:18709 (R;US) 
Decomposition 

Origin of cracking phenomena observed in decomposition 

reactions, 12:18709 (R;US) 
MAGNESIUM CHLORIDES 
Corrosive Effects 

Stress corrosion cracking behavior of an amorphous FeCrNiW 

alloy, 12:18593 (J;US) 
MAGNESIUM HYDROXIDES 
Cracks 

Origin of cracking phenomena observed in decomposition 

reactions, 12:18709 (R;US) 
Decomposition 

Origin of cracking phenomena observed in decomposition 

reactions, 12:18709 (R;US) 
MAGNETIC ANALYZERS 
Calibration 

Calibration of the HHIRF tandem accelerator energy- 

analyzing magnet, 12:18960 (J;NL) 
MAGNETIC BALANCES : 
Design 
High precision absolute laser power measurements using a 
magnetically suspended rotor, 12:18851 (J;US) 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC FIELDS 
See also GEOMAGNETIC FIELD 
Computerized Simulation 

Numerical simulation of the synchrophasotron magnetic fields 
for focusing the slow extracted secondary direct beam, 
12:18892 (R;SU;In Russian) 

Numerical simulation of two-dimensional fields for the 
synchrotron SPIN magnets on a sequence of grids, 12:18893 
(R;SU;In Russian) 

Measuring Methods 

Production techniques for measuring SSC [Superconducting 

Super Collider] accelerator magnets, 12:18884 (R;US) 
On-Line Measurement Systems 
Automated system for measurement of the SP-73 magnetic 
field of Positronij facility, 12:18940 (R;SU;In Russian) 
Rotation 
Rotation of the coronal magnetic field, 12:19258 (R;US) 
MAGNETIC MIRROR TYPE REACTORS 
See also TMR REACTORS 
Commercialization 
The role of improved fusion concepts, 12:19828 (J;US) 
Optimization 
The role of improved fusion concepts, 12:19828 (J;US) 
MAGNETIC MIRRORS 
Including systems with minimum-B configuration. 
See also TANDEM MIRRORS 
ECR Heating 

Time resolved whistler electron cyclotron emission spectra 
during ECRH on the Michigan Mirror Machine, 12:19771 
(BA;US) 
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Plasma Confinement 
Generation and control of high transient electrical potentials 
within a mirror-confined plasma, 12:19741 (J;US) 
Plasma Macroinstabilities 
Ponderomotive stabilization of flute modes in mirrors: 
Feedback control and numerical results, 12:19756 (J;US) 
MAGNETIC MONOPOLES 
Cosmic Ray Detection 
Search for magnetic monopoles, neutrino oscillations, and 
superhigh energy physics: Technical progress report, 
12:19262 (R;US) 
Detection 
A monopole flux limit from a large area induction detector, 
12:19404 (BA;US) 
Monopoles and the Homestake underground scintillation 
detector, 12:19405 (BA;US) 
Research 
A monopole flux limit from a large area induction detector, 
12:19404 (BA;US) 
Monopoles and the Homestake underground scintillation 
detector, 12:19405 (BA;US) 
Scintillation Counting 
Monopoles and the Homestake underground scintillation 
detector, 12:19405 (BA;US) 
MAGNETIC SEMICONDUCTORS 
Electronic Structure 
Thermally induced abrupt shrinking of a donor state in a 
ferromagnetic semiconductor, 12:19660 (J;US) 
Polarons 
Thermally induced abrupt shrinking of a donor state in a 
ferromagnetic semiconductor, 12:19660 (J;US) 
MAGNETIC SPECTROMETERS 
Electromagnets 
Magnetic field of the SP-129 electromagnet of the Hyperon 
facility beam spectrometer, 12:18946 (R;SU;In Russian) 
Magnetic Fields 
Measurements of magnetic field space distribution of SP12A 
magnet, 12:18938 (R;SU;In Russian) 
Multiwire Proportional Chambers 
System of multiwire proportional chambers of a magnetic 
spectrometer, 12:18943 (R;SU;In Russian) 
MAGNETOSPHERE 
See EARTH MAGNETOSPHERE 
MAGNETOTAIL 
Ion Temperature 
Enhancements of energetic ions associated with travelling 
compression regions in the deep geomagnetic tail, 12:19302 
(J;US) 
Magnetic Bays 
Average plasma and magnetic field variations in the distant 
magnetotail associated with near-earth substorm effects, 
12:19303 (J;US) 
MAINTENANCE 
Fault Tree Analysis 
200 Area Fault Tree Data Storage and Retrieval System: Area- 
F, 1/86 to 11/86, 12:19096 (R;US) 
200 Area Fault Tree Data Storage and Retrieval System: Area- 
H, 1/85 to 12/85, 12:19095 (R;US) 
MALIGNANCIES 
See NEOPLASMS 
MAN 
All of mankind, of any age or of either sex. 
Carcinogenesis 
Carcinogens and anticarcinogens, 12:19143 (BA;US) 
Diet 
Carcinogens and anticarcinogens, 12:19143 (BA;US) 
Environmental Exposure 
Intruder dose pathway analysis for the onsite disposal of 
radioactive wastes: The ONSITE/MAXI1 computer 
program, 12:17941 (R;US) 
Radiation Doses 
Intruder dose pathway analysis for the onsite disposal of 
radioactive wastes: The ONSITE/MAXI1 computer 
program, 12:17941 (R;US) 


MANGANESE 


Sorbent and leachate characteristics of fly ash, 12:17801 
(BA;US) 
MANGANESE ALLOYS 
Melting Points 
Melting point measurements for quasicrystalline phases, 
12:18556 (R;US) 
Metastable States 
Kinetics and thermodynamics of quasicrystals as determined by 
surface modification techniques (Al-Mn), 12:18557 (R;US) 
Phase Studies 
Melting point measurements for quasicrystalline phases, 
12:18556 (R;US) 
Physical Radiation Effects 
Neutron irradiation of Fe-Mn, Fe-Cr-Mn and Fe-Cr-Ni alloys 
and an explanation of their differences in swelling behavior, 
12:18529 (R;US) 
MANGANESE COMPOUNDS 
See also MANGANESE OXIDES 
Biological Effects 
Effects of Al and Mn treatment of spruce seedlings as a 
function of different pH values, 12:19218 (RA;DE;In 


German) 
MANGANESE FLUORIDES 
Double Resonance Methods 
Muon level-crossing resonance in antiferromagnetic MnF2, 
12:18650 (J;US) 
Nuclear Magnetic Resonance 
Muon level-crossing resonance in antiferromagnetic MnF2, 
12:18650 (J;US) 
MANGANESE OXIDES 
Vacancies 
Search for small-angle neutron scattering in MnO at 1700K, 
12:18601 (R;US) 
MANIPULATORS 
A Codes 
Computer code ARM1 for solving the inverse kinematics of a 
six-link manipulator arm, 12:19877 (R;JP) 
Comparative Evaluations 
Manipulator Comparative Testing Program: Final report, 
12:17858 (R;US) 
Computerized Control Systems 
Application of a traction-drive seven-degrees-of-freedom 
telerobot to space manipulation, 12:18800 (R;US) 
Modeling and control of the Stanford/JPL hand, 12:18816 
(R;US) 
Degrees of Freedom 
Application of a traction-drive seven-degrees-of-freedom 
telerobot to space manipulation, 12:18800 (R;US) 


Modeling and control of the Stanford/JPL hand, 12:18816 
(R;US) 
Kinetics 
Computer code ARM1 for solving the inverse kinematics of a 
six-link manipulator arm, 12:19877 (R;JP) 
Mathematical Models 
Modeling and control of the Stanford/JPL hand, 12:18816 
(R;US) 
Performance Testing 
Manipulator Comparative Testing Program: Final report, 
12:17858 (R;US) 
MANUFACTURING 
See also COMPUTER-AIDED MANUFACTURING 
Energy Conservation 
Tech Application: Short wave infrared curing: Vol. 1, No. 1, 
12:18456 (R;US) 
MANUFACTURING FACILITIES 
See INDUSTRIAL PLANTS 


Anaerobic Digestion 
Energy Integrated dairy Farm System in Puerto Rico, 
12:18457 (R;US) 
Fluidized Bed Refuse Gasification 
Fluidized-bed gasification of manures and agricultural residues, 
12:17998 (RA;US) 





MANURES 
Waste Processing 


Waste Processing 
Manure handling and energy production (Biogas collective 
plants), 12:18013 (R;DK;In Danish) 
MAR-250 ALLOY 
See MARAGING STEELS 
MARAGING STEELS 
Compression Strength 
Quasi-static compression and tensile stress-strain curves, 
tantalum - 10% tungsten and 300 grade maraging steel. Final 
memorandum report, 12:18502 (R;US) 
Tensile Properties 
Quasi-static compression and tensile stress-strain curves, 
tantalum - 10% tungsten and 300 grade maraging steel. Final 
memorandum report, 12:18502 (R;US) 
MARCOULE PHENIX REACTOR 
See PHENIX REACTOR 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARKET 
Forecasting 
RAMSGAS [R and D Analysis Modeling System Natural 
Gas]: A microcomputer-based world gas market model, 
12:17836 (R;US) 
Regional Analysis 
RAMSGAS [R and D Analysis Modeling System Natural 
Gas]: A microcomputer-based world gas market model, 
12:17836 (R;US) 
MARKET SHARES 
See MARKET 
MARYLAND 
Fossil-Fuel Power Plants 
Preliminary environmental review: Perryman site. Final report, 
12:18182 (R;US) 
MASS 
Basic Interactions 
Effects of local mass anomalies in Eoetvoes-like experiments, 
12:19411 (R;US) 
MASS SPECTROMETERS 
Performance 
Serially interfaced gas chromatography/Fourier transform 
infrared spectrometer/ion trap mass spectrometer system, 
12:18690 (J;US) 
MASSLESS PARTICLES 
See also NEUTRINOS 
Field Theories 
Massless bosonic free fields, 12:19506 (J;US) 
MASURIUM 
See TECHNETIUM 
MATERIAL BALANCE 
Tracer Techniques 
Tracer techniques in estimating nuclear materials holdup, 
12:17950 (R;US) 
MATERIALS 
See also BIOLOGICAL MATERIALS 
BUILDING MATERIALS 
COMPOSITE MATERIALS 
DIELECTRIC MATERIALS 
DOPED MATERIALS 
GRANULAR MATERIALS 
HAZARDOUS MATERIALS 
LASER MATERIALS 
MATRIX MATERIALS 
POROUS MATERIALS 
REINFORCED MATERIALS 


THERMONUCLEAR REACTOR MATERIALS 
TOXIC MATERIALS 


Information Needs 
Materials Science and Engineering Study: Technical progress 
report for the period February 1, 1986-January 31, 1987, 
12:18500 (R;US) 
Modifications 
Materials modification by energetic beams, 12:18520 (R;US) 
Physical Radiation Effects 
Materials modification by energetic beams, 12:18520 (R;US) 
Research Programs 
Materials Science and Engineering Study: Technical progress 
report for the period February 1, 1986-January 31, 1987, 
12:18500 (R;US) 
Surface Treatments 
Materials modification by energetic beams, 12:18520 (R;US) 
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MATERIALS (ANTIFERROMAGNETIC) 
See ANTIFERROMAGNETIC MATERIALS 
MATERIALS (BIOLOGICAL) 
See BIOLOGICAL MATERIALS 
MATERIALS (BUILDING) 
See BUILDING MATERIALS 
MATERIALS (COMPOSITE) 
See COMPOSITE MATERIALS 
MATERIALS (DIELECTRIC) 
See DIELECTRIC MATERIALS 
MATERIALS (DOPED) 
See DOPED MATERIALS 
MATERIALS HANDLING EQUIPMENT 
See also REMOTE HANDLING EQUIPMENT 
Remote Sensing 
A flexible, computer-integrated robotic transfer system, 
12:18807 (R;US) 
MATERIALS (POROUS) 
See POROUS MATERIALS ~ 
MATERIALS (REINFORCED) 
See REINFORCED MATERIALS 
MATERIALS TESTING 
See also NONDESTRUCTIVE TESTING 
Bibliographies 
List of scientific publications of Nuclear Research Center 
Karlsruhe 1983, 12:19530 (R;DE;In German) 
Scientific-technical reports of the GKSS 1984, 12:18264 
(R;DE;In German and English) 
Corrosion Resistance 
In-situ experiments in granite, 12:18295 (R;JP;In Japanese) 
Field Tests 
In-situ experiments in granite, 12:18295 (R;JP;In Japanese) 
Research Programs 
Activities report of the Laboratory of Mechanics and Energy 
Studies. Annual report, 1985, 12:18789 (R;FR;In French) 
MATHEMATICAL MANIFOLDS 
Geometric space-time perturbation. I. Multiparameter 
perturbations, 12:19690 (J;US) 
Geometric space-time perturbation. II. Gauge invariance, 
12:19691 (J;US) 
MATHEMATICAL MODELS 


See also ATOMIC MODELS 
COSMOLOGICAL MODELS 
FLOW MODELS 
MOLECULAR MODELS 
NUCLEAR MODELS 
STATISTICAL MODELS 


Comparative Evaluations 
Fossil Energy Program: Semiannual progress report for April 
1 through September 30, 1986, 12:17687 (R;US) 
Sensitivity 
Fossil Energy Program: Semiannual progress report for April 
1 through September 30, 1986, 12:17687 (R;US) 
MATRICES 
Parallel Processing 
Gaussian elimination with partial pivoting and load balancing 
on a multiprocessor, 12:19863 (R;US) 
MATRIX MATERIALS 
Physical Radiation Effects 
Reflectance and thermal response of graphite-fiber reinforced 
epoxy during irradiation by a high-power CO: laser, 
12:18617 (R;US) 
MAXWELL EQUATIONS 
P Codes 
Method for incorporating Gauss’ law into electromagnetic PIC 
codes, 12:19766 (J;US) 
MCPP 
See DUAL-PURPOSE POWER PLANTS 
MEAN-FIELD THEORY 
Relativistic Range 
Relativistic mean-field theories and nuclear properties, 
12:19568 (R;US) 
MEASURING INSTRUMENTS 
Use of a more specific term is recommended. 
See also DOSEMETERS 
MAGNETIC BALANCES 


RADIATION DETECTORS 
THERMOCOUPLES 
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THERMOMETERS 
VISCOSIMETERS 


Design 
GSF Institute of Radiohydrometry annual report 1983, 
12:19100 (R;DE;In German) 
MECHANICAL HEART 
Nuclear Medicine 
Radioisotopic angiocardiography by the synchronized first pass 
methodology to the evaluation of ventricular function, 
12:19170 (RA;BR;In Portuguese) 
MECHANICAL STRUCTURES 
See also INTAKE STRUCTURES 
Dynamic Loads 
NIKE2D: A vectorized implicit, finite deformation, finite 
element code for analyzing the static and dynamic response 
of 2-D solids with interactive rezoning and graphics, 
12:18818 (R;US) 
N Codes 
NIKE2D: A vectorized implicit, finite deformation, finite 
element code for analyzing the static and dynamic response 
of 2-D solids with interactive rezoning and graphics, 
12:18818 (R;US) 
Research Programs 
Activities report of the Laboratory of Mechanics and Energy 
Studies. Annual report, 1985, 12:18789 (R;FR;In French) 
Static Loads 
NIKE2D: A vectorized implicit, finite deformation, finite 
element code for analyzing the static and dynamic response 
of 2-D solids with interactive rezoning and graphics, 
12:18818 (R;US) 
MEDIASTINUM 
Biomedical Radiography 
Radioisotopic angiocardiography in the differential diagnosis of 
mediastinum, 12:19169 (RA;BR;In Portuguese) 
Blood Vessels 
Radioisotopic angiocardiography in the differential diagnosis of 
mediastinum, 12:19169 (RA;BR;In Portuguese) 
Neoplasms 
Radioisotopic angiocardiography in the differential diagnosis of 
mediastinum, 12:19169 (RA;BR;In Portuguese) 


Thermal-hydraulic and characteristic models for packed debris 

beds, 12:18338 (R;US) 
Corium 

The jet impingement phase of molten core-concrete 
interactions, 12:18319 (R;US) 

Thermal-hydraulic and characteristic models for packed debris 
beds, 12:18338 (R;US) 

Freezing 

Investigations on freezing processes of molten cores, 12:18332 

(R;DE;In German) 
Heat Transfer 

Thermal-hydraulic and characteristic models for packed debris 

beds, 12:18338 (R;US) 
Hydraulics 

Thermal-hydraulic and characteristic models for packed debris 

beds, 12:18338 (R;US) 
Radioactive Aerosols 

Results from simulated upper-plenum aerosol transport tests, 
12:18316 (R;US) 

Surface analytical investigations of the release behaviour of 
volatile fission products during simulated core meltdown 
accidents and of the reaction behaviour of iodine with silver 
surfaces, 12:18330 (R;DE;In German) 

MEMBER STATES 
Countries participating in an international organization. 
LMFBR Type Reactors 

Specialists’ meeting on predictions and experience of core 
distortion behaviour, Wilmslow, England, 1-4 October 1984, 
12:18231 (R;XA) 


METAL INDUSTRY 
Heat Recovery 


Research Programs 
Specialists’ meeting on predictions and experience of core 
distortion behaviour, Wilmslow, England, 1-4 October 1984, 
12:18231 (R;XA) 
MEMBRANES 
Compressibility 
Fluctuation pressure of a stack of membranes, 12:19661 (J;US) 
Fluctuations 
Fluctuation pressure of a stack of membranes, 12:19661 (J;US) 
Permeability 
Fossil Energy Program: Semiannual progress report for April 
1 through September 30, 1986, 12:17687 (R;US) 
Stability 
Effect of tertiary hydrogens on the oxidative stability of an 
ionic membrane, 12:18681 (R;US) 
MERCURY 
Atom-Molecule Collisions 
Diode laser probing of vibrational product state distributions in 
metal—molecule collisions: Hg(6 *P:)—CO2(mn/sup I/ p), 
12:19322 (J;US) 
Liquid Column Chromatography 
Determination of cobalt, copper, mercury, and nickel as Bis(2- 
hydroxyethyl)dithiocarbamate complexes by high- 
performance liquid chromatography, 12:18683 (J;US) 
Photoionization 
Photoelectron spectrometry of mercury in the 17—40-eV 
photon-energy range, 12:19328 (J;US) 
MERCURY 197 
Laser Isotope Separation 
Nuclear isomer separation, 12:17955 (J;US) 
MERCURY COMPLEXES 
Solubility 
Determination of cobalt, copper, mercury, and nickel as Bis(2- 
hydroxyethyl)dithiocarbamate complexes by high- 
performance liquid chromatography, 12:18683 (J;US) 
MESOCRICETUS 
See HAMSTERS 
MESON RESONANCES 


See also RHO-1250 RESONANCES 
THETA-1640 RESONANCES 
Mass 


(7/sup +/7/sup -/)-diseatom, epsilon-meson mass and 77- 
scattering lengths, 12:19432 (R;SU;In Russian) 
Quark Model 
(7/sup +/2/sup -/)-diseatom, epsilon-meson mass and 77- 
scattering lengths, 12:19432 (R;SU;In Russian) 
MESON-DEUTERON INTERACTIONS 
See DEUTERIUM TARGET 
MESOSPHERE 
Chemical Composition 
Middle atmosphere composition revealed by satellite 
observations, 12:19041 (R;US) 
METAGALAXY 
See UN:"’ERSE 
METAL INDUSTRY 
Energy Conservation 
Direct measurement of solids: High temperature sensing: Phase 
2, Experimental development and testing on furnace-heated 
steel blocks, 12:18469 (R;US) 
The DOE industrial energy conservation program: Research 
and development in the iron and steel industry, 12:18455 
(R;US) 
Energy Consumption 
Rational use of energy in the aluminum industry, 12:18475 
(BA;US) 
Rational use of energy in the non-ferrous metals industry 
(other than aluminum), 12:18476 (BA;US) 
Hazardous Materials 
Assessment of heavy-metal concentrations in the atmosphere 
around Chloride Metals Ltd at thorpe, 12:19051 (R;US) 
Assessment of particle and heavy-metal concentrations in the 
atmosphere around the Commonwealth Smelting Ltd works 
at Avonmouth, 12:19052 (R;US) 
Heat Recovery 
Tests with cleaned and uncleaned gas on a pilot plant. Final 
report, 12:18461 (R;DE) 





METAL INDUSTRY 
Waste Heat Utilization 


Waste Heat Utilization 
Tests with cleaned and uncleaned gas on a pilot plant. Final 
report, 12:18461 (R;DE) 
METALLIC GLASSES 
Deformation 
Deformation-induced amorphization of crystalline particles in a 
Cu-Ti metallic glass, 12:18545 (R;US) 
Vitrification 
Deformation-induced amorphization of crystalline particles in a 
Cu-Ti metallic glass, 12:18545 (R;US) 
METALS 
See also ACTINIDES 
ALKALI METALS 
ALUMINIUM 
BISMUTH 
CADMIUM 
GALLIUM 
GERMANIUM 
INDIUM 
LEAD 
LIQUID METALS 
MERCURY 
RARE EARTHS 
REFRACTORY METALS 
SCRAP METALS 
THALLIUM 
TIN 
ZINC 


Air Pollution Monitoring 

Measurement of suspended-particle, heavy-metal, and selected 
organic emissions at Wolverhampton Municipal-Refuse 
incinerator, 12:18483 (R;US) 

Measurement of suspended-particle, heavy-metal, and selected 
organic emissions at Sheffield municipal-refuse incinerator, 
12:18484 (R;US) 

Measurement of suspended-particle, heavy-metal, and selected 
organic emissions at Gateshead municipal-refuse incinerator, 
12:18485 (R;US) 

Catalytic Effects 

Fischer-Tropsch slurry catalysts for selective transportation 

fuel production, 12:17972 (J;US) 
Elasticity 

Study of disordering effect on elastic and electrical properties 

of metals and alloys, 12:18540 (R;SU;In Russian) 
Electrical Properties 
Study of disordering effect on elastic and electrical properties 
of metals and alloys, 12:18540 (R;SU;In Russian) 
Grair Boundaries 
Grain-boundary modeling, 12:18516 (R;US) 
Grain Orientation 

Orientation determination in very small volumes using 

synchrotron radiation, 12:18588 (J;US) 
Impurities 

Study of two magnetic impurities in a Fermi gas, 12:19652 

(J;US) 
Kondo Effect 

Study of two magnetic impurities in a Fermi gas, 12:19652 

(J;US) 
Particulates 

Assessment of heavy-metal concentrations in the atmosphere 
around Chloride Metals Ltd at thorpe, 12:19051 (R;US) 

Assessment of particle and heavy-metal concentrations in the 
atmosphere around the Commonwealth Smelting Ltd works 
at Avonmouth, 12:19052 (R;US) 

Superlattices 

Highlights from the physics in metallic superlattices, 12:19635 

(R;US) 
X-Ray Diffraction 

Orientation determination in very small volumes using 

synchrotron radiation, 12:18588 (J;US) 
METEORITES 
Silver Isotopes 

On the measurement of °7Ag/! Ag ratios in meteorites, 

12:19259 (R;US) 
METHANATION 
Catalysis 

Desorption and reaction kinetics studied on model supported 

catalysts: Progress report, 12:18524 (R;US) 
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Catalysts 
Testing of new catalyst development methods for increasing 
the life of hydrocarbon synthesis catalysts. Final report, 
12:17961 (R;DE;In German) 
Chemical Reaction Kinetics 
Photo-enhanced catalytic reactions, 12:17974 (BA;US) 
Photochemistry 
Photo-enhanced catalytic reactions, 12:17974 (BA;US) 


METHANE 


Bioconversion 
Anaerobic treatment of industrial wastes, 12:18454 (R;US) 
Biosynthesis 
Current US research in methanogenesis microbiology, 12:17965 
(R;US) 
Fuel gas production by mariculture on land. Final report, 
12:18010 (R;DE) 
RefCOM: A test-bed converting municipal solid waste to 
methane, 12:17975 (BA;US) 
Chemical Preparation 
Photo-enhanced catalytic reactions, 12:17974 (BA;US) 
Secondary reactions of low-molecular weight olefins during 
Fischer-Tropsch synthesis, 12:17968 (J;US) 
Chemical Reaction Kinetics 
Photo-enhanced catalytic reactions, 12:17974 (BA;US) 
Chemical Reaction Yield 
Photo-enhanced catalytic reactions, 12:17974 (BA;US) 
Cogeneration 
Combined power and heat plant using biogas. Analysis of 
plants in operation (Small local CPH plants in Denmark), 
12:17966 (R;DK;In Danish) 
Desorption 
Utah coal core methane desorption project: Final report, 
12:17754 (R;US) 
Electron-Molecule Collisions 
Basic data for Monte Carlo calculations of the transport of 
electrons and protons in Ar, CH/sub 4/, and P-10 gases, 
12:19353 (BA;US) 
Fischer-Tropsch Synthesis 
Fischer-Tropsch slurry catalysts for selective transportation 
fuel production, 12:17972 (J;US) 
Ionization Potential 
Ionization potentials of CH, and CD,, 12:19337 (J;US) 
Ton-Molecule Collisions 
An algorithm for secondary electron emission from water 
vapor by high velocity ions, 12:19352 (BA;US) 
Measuring Methods 
Utah coal core methane desorption project: Final report, 
12:17754 (R;US) 
Monitoring 
Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17763 (R;XU) 
Pho’ 


tochemistry 
Photo-enhanced catalytic reactions, 12:17974 (BA;US) 
Production 
Biogas production and biogas uses: Biological principles and 
process technology, 12:17967 (R;DE;In German) 
Pyrolysis 
A low cost high energy density carbon black fuel mix for heat 
engines, 12:17787 (R;US) 
Uses 
Biogas production and biogas uses: Biological principles and 
process technology, 12:17967 (R;DE;In German) 
Utilization of landfill gas from the Hohberg refuse dumping in 
Pforzheim. Final report, 12:17962 (R;DE;In German) 
Vapor Pressure 
Prediction of thermodynamic properties of coal derivatives: 
Progress report for period September 1, 1984 to August 31, 
1987, 12:17734 (R;US) 


METHANE HYDRATES 


See GAS HYDRATES 


METHANOGENIC BACTERIA 


Culture Media 


Current US research in methanogenesis microbiology, 12:17965 
(R;US) 
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Genetic Engineering 
Current US research in methanogenesis microbiology, 12:17965 
(R;US) 
METHANOL 
Carbonylation 
Process for the manufacture of acetic acid and methyl acetate, 
12:18734 (TG;GB) 
Chemical Reactions 
Removal of organic sulfur from coal by reaction with 
supercritical alcohols, 12:17727 (BA;US) 
Synthesis 
Electrochemical reduction of aqueous carbon dioxide to 
methanol at molybdenum electrodes with low overpotentials, 
12:18738 (J;CH) 
METHOXYBENZENE 
See ANISOLE 
METHYL ACETATE 
Chemical 
Process for the manufacture of acetic acid and methy] acetate, 
12:18734 (TG;GB) 
METHYL ALCOHOL 
See METHANOL 
METHYL PHENYL ETHER 
See ANISOLE 
METHYL RADICALS 
Electronic Structure 
Electron-impact spectroscopy investigation of CHs and some 
of its pyrolytic precursors, 12:19343 (J;US) 
Electron-Molecule Collisions 
Electron-impact spectroscopy investigation of CHs and some 
of its pyrolytic precursors, 12:19343 (J;US) 
METHYL VIOLOGEN 
See BIPYRIDINES 


See PROPYNE 
METHYLBENZENE 
See TOLUENE 
METHYL-FUEL 
See METHANOL 
METHYLNAPHTHALENES 
Performance Testing 
Water-assisted and nondonor-vehicle-assisted coal liquefaction, 
12:17729 (J;US) 
Phase Studies 
Prediction of thermodynamic properties of coal derivatives: 
Progress report for period September 1, 1984 to August 31, 
1987, 12:17734 (R;US) 
Vapor Pressure 
Prediction of thermodynamic properties of coal derivatives: 
Progress report for period September 1, 1984 to August 31, 
1987, 12:17734 (R;US) 
2-METHYLPROPANE 
Chemical Preparation 
Isosynthesis mechanisms over zirconium dioxide, 12:17969 
(J;US) 
METRICS 
Geometric space-time perturbation. I. Multiparameter 
perturbations, 12:19690 (J;US) 
Geometric space-time perturbation. II. Gauge invariance, 
12:19691 (J;US) 
METROPOLITAN AREAS 
See URBAN AREAS 
MEV RANGE 100-1000 
Nuclear Reaction Yield 
Entropy of the system formed in heavy ion collision, 12:19577 
;S 


U) 
MHD GENERATOR CDIF 
Coal-fired Component Development and Integration Facility at 
Butte, Montana. 
Materials Testing 
[MSE, Inc.]: Quarterly technical progress report, October 1- 
December 31, 1986, 12:18404 (R;US) 
Test Facilities 
[MSE, Inc.]: Quarterly technical progress report, October 1- 
December 31, 1986, 12:18404 (R;US) 


MIGRATION (RADIONUCLIDE) 
Test Facilities 


MHD POWER PLANTS 
Hot Gas Cleanup 
Design of baghouse and electrostatic precipitator for the coal- 
fired flow facility, 12:18405 (RA;US) 
MICE 
Brain 


Measurement in vivo of dopamine receptor density I: Effect of 
endogenous dopamine on spiroperidol binding, 12:19187 
(J;US) 


Granulocytosis-inducing tumor inhibits the production of B 
lymphocytes in murine bone marrow, 12:19138 (J;US) 
Incidence 


Eradication of mouse hepatitis virus from a breeding and a 
research colony, 12:19190 (R;US) 
MICELLAR SYSTEMS 
Photochemistry 
Membrane mimetic chemistry, 12:18740 (R;US) 
Synthesis 
The role of aggregate formation in solvent extraction of 
calcium, 12:18673 (R;US) 
Thermodynamic Model 
Small-angle neutron scattering techniques applied to the study 
of polydisperse rodlike diheptanoylphosphatidylcholine 
micelles, 12:18726 (J;US) 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
MICROBIAL FLORA 
See MICROORGANISMS 
MICROCHANNEL ELECTRON MULTIPLIERS 


Method and apparatus for enhancing microchannel plate data, 
12:19001 (P;US) 
Operation 
Method and apparatus for enhancing microchannel plate data, 
12:19001 (P;US) 
MICROCOMPUTERS 
See MICROPROCESSORS 
MICRODOSIMETRY 
Microdosimetry and thermoluminescence, 12:19629 (BA;US) 
Calculation Methods 
Moments of microdosimetric quantities for particulate sources, 
12:19628 (BA;US) 
MICROEMULSION FLOODING 
Bench-Scale Experiments 
Dispersion of a surfactant micellar solution during migration in 
a porous medium, 12:17813 (R;FR;In French) 
Computerized Simulation 
Numerical Study of Enhanced Oil Recovery by Chemical 
Flooding in Two-Dimensional Porous Media, 12:17812 
(R;FR;In French) 
MICROFLORA 
See MICROORGANISMS 
MICROORGANISMS 
Performance 
Microbial desulfurization of bituminous coals, 12:17728 
(BA;US) 
MICROPROCESSORS 
The PWI [plutonium waste incinerator] expert system: Real 
time, PC-based process analysis, 12:17889 (R;US) 
MICROSTRUCTURE 
See also GRAIN BOUNDARIES 
Shape 
Micromechanics of surfactant microstructures, 12:18720 (J;US) 
MICROWAVE DRYERS 
Remote operation of microwave systems for solids content 
analysis and chemical dissolution in highly radioactive 
environments, 12:17884 (R;US) 
MICROWAVE RADIATION 
See also RELICT RADIATION 
Coupling 
EM laboratories for linear coupling, 12:18870 (R;US) 
Test Facilities 
EM laboratories for linear coupling, 12:18870 (R;US) 
MIGRATION (RADIONUCLIDE) 
See RADIONUCLIDE MIGRATION 





MILITARY PERSONNEL 
Travel 


MIT ITARY PERSONNEL 
Travel 
Sampling model of government travel vouchers, 12:19852 
(R;US) 
MILK 
Radioactivity 
Strontium-90 and cesium-137 in milk (producing districts for 
WHO program) (from April 1984 to December 1984). 
Environmental and dietary materials, 12:19088 (RA;JP) 
Strontium-90 and cesium-137 in milk (producing districts for 
domestic program) (from June 1984 to October 1984). 
Environmental and dietary materials, 12:19089 (RA;JP) 
Strontium-90 and cesium-137 in milk (consuming districts) 
(from July 1984 to September 1984). Environmental and 
dietary materials, 12:19090 (RA;JP) 
MILK PRODUCTS 
Radioactivity 
Strontium-90 and cesium-137 in milk (powdered milk). 
Environmental and dietary materials, 12:19091 (RA;JP) 
MILKY WAY 
Cosmic Positrons 
A decade of variable positron annihilation radiation from the 
center of the Milky Way, 12:19291 (BA;US) 
Cosmic Ray Sources 
A decade of variable positron annihilation radiation from the 
center of the Milky Way, 12:19291 (BA;US) 
Particle Production 
Thermal production of not so invisible axions in the early 
universe, 12:19265 (R;US) 
MINE DRAINING 
Historical Aspects 
Coal mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17776 (R;XU) 
Monitoring 
Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17772 (R;XU) 
MINE ROADWAYS 
Air Conditioning 
Improvement of mine climate by creating optimized conditions 
for cooling fluid transport and refrigeration transfer. Final 
report, 12:17756 (R;DE;In German) 
Supports 
Drivage development and support of roadways and faces in 
deep mines and, consequently, in more difficult mining, 
geological and atmospheric conditions, 12:17765 (R;XU) 
MINE SHAFTS 
Prior to October 1982, this concept was indexed to SHAFT 
EXCAVATIONS. 
See also ABANDONED SHAFTS 
Lining 
Drivage development and support of roadways and faces in 
deep mines and, consequently, in more difficult mining, 
geological and atmospheric conditions, 12:17765 (R;XU) 
MINE-MOUTH GENERATING PLANTS 
See COAL MINES 
FOSSIL-FUEL POWER PLANTS 
MINERAL WOOL 
Biological Effects 
Long-term health effects in hamsters and rats exposed 
chronically to man-made vitreous fibers, 12:19229 (R;US) 


See also ZEOLITES 
Aerial Prospecting 
First European Workshop on ‘Remote sensing in mineral 
exploration’, 12:17844 (R;FR;In French and English) 
Supply and Demand 
Regional and urban studies section, 12:18359 (RA;US) 
MINING EQUIPMENT 
Comparative Evaluations 
Recent progress in research and development concerning the 
mechanization and automation of coal-mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17769 (R;XU) 
Cost 
Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
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improve ‘ue organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17783 
(R;XU) 


Efficiency 
Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17783 
(R;XU) 
Failures 
Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17783 
(R;XU) 


Maintenance 
Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17783 
(R;XU) 
Management 
Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17783 
(R;XU) 


Monitoring 
Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17783 
(R;XU) 


Productivity 
Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduve idle time, 12:17783 


(R;XU) 
Technology Assessment 
Recent progress in research and development concerning the 
mechanization and automation of coal-mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 


12:17769 (R:XU) 
MIRRORS 


See also HEAT MIRRORS 
LASER MIRRORS 
Focalizing mirrors based on the fast matured, 12:18936 
(R;SU;In Russian) 
Performance Testing 
Glancing incidence measurements of diamond turned copper 
mirrors, 12:18576 (J;US) 
Polishing 
Development of polishing methods for Chemical Vapor 
Deposited Silicon Carbide mirrors for synchrotron radiation, 
12:18819 (R;US) 
Silicon Carbides 
Development of polishing methods for Chemical Vapor 
Deposited Silicon Carbide mirrors for synchrotron radiation, 
12:18819 (R;US) 
Spectral Reflectance 
Glancing incidence measurements of diamond turned copper 
mirrors, 12:18576 (J;US) 
MIRRORS (MAGNETIC) 
See MAGNETIC MIRRORS 
MISGURNUS 
See FISHES 
MISSILES 
Simulation 
The Mobile Intercontinental Ballistic Missile (MICBM) 
simulation, 12:19018 (R;US) 
MIXED OXIDE FUEL FABRICATION PLANTS 
Radioactive Waste 
Treatment of waste from MOX fuel element fabrication, 
12:17903 (RA;DE;In German) 
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MIXED OXIDE FUELS 
Uranium dioxide mixed with other oxides. 
Performance 
The behavior of fuel and fission products in manoeuvring the 
power of the water-cooled reactors, 12:18192 (R;US) 
Specifications 
Plutonium product: design of the rod and of the assembly, 
12:18200 (R;FR;In French) 
MIXED-FUNCTION OXIDASE SYSTEMS 
See MIXED-FUNCTION OXIDASES 
MIXED-FUNCTION OXIDASES 
Biological Effects 
Mechanisms of benzo (alpha)pyrene-detoxication in mammalian 
cells, 12:19137 (BA;US) 
MOBILITY 
Not for material movement; see also TRANSPORT. 
Control 
Associative polymers for mobility control in enhanced oil 
recovery: First annual report for the period October 1985- 
October 1986, 12:17811 (R;US) 
MODELS (ATOMIC) 
See ATOMIC MODELS 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (FLOW) 
See FLOW MODELS 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODELS (NUCLEAR) 
See NUCLEAR MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODELS (STATISTICAL) 
See STATISTICAL MODELS 
MODELS (STRUCTURAL) 
See STRUCTURAL MODELS 
MODULAR COGENERATION POWER PLANTS 
See DUAL-PURPOSE POWER PLANTS 
MOLDAVITES 
See TEKTITES 
MOLECULAR BEAMS 
Chemical Reactions 
Reactions of metastable argon with photodissociation aligned 
carbon disulfide: A study of the steric dependence of two 
competing reaction channels, 12:18714 (J;US) 
MOLECULAR BIOLOGY 
Research Programs 
Biology Division progress report for period of October 1, 
1985-September 30, 1986, 12:19204 (R;US) 
MOLECULAR CRYSTALS - 
Research Programs 
Research on thermophysical properties of materials: Annual 
report, 12:19637 (R;US) 
MOLECULAR IONS 
Coordinate the above descriptor with a descriptor for the specific 
ion. 
See also HYDROGEN IONS 2 PLUS 
Molecular Structure 
Molecular structure studies by 3D imaging of fast ion beams, 
12:18700 (R;US) 
MOLECULAR MODELS 
Research Programs 
Basic studies of atomic dynamics: Final progress report for 
period January 1, 1967-December 31, 1986, 12:19312 (R;US) 
MOLECULAR ORBITAL MODEL 


See ATOMIC MODELS 
MOLECULES 


MOLECULES 
Excited States 
High excitation of two electrons, 12:19372 (BA;SG) 
Laser Spectroscopy 
Studies of molecular interaction by laser excitation (SMILE), 
12:19367 (BA;SG) 
Muilti-Photon Processes 
Experimental REMPI [Resonance Enhanced Multiphoton 
Ionization] studies of small molecules, 12:19311 (R;US) 


Photoionization 
Experimental REMPI [Resonance Enhanced Multiphoton 
Ionization] studies of small molecules, 12:19311 (R;US) 
MOLLUSCS 
Radioactivity 
Strontium-90 and cesium-137 in shellfish (from May 1984 to 
November 1984). Environmental and dietary materials, 
12:19122 (RA;JP) 
MOLTEN CARBONATE FUEL CELLS 
Prior to June 1980 this information was indexed with the 
descriptors HIGH-TEMPERATURE FUEL CELLS + 
MOLTEN SALTS + CARBONATES. 
Impurities 
Study of the effects of soot, particulate and other contaminants 
on molten carbonate fuel cells fueled by coal gas: Topical 
report for the period September 1985-August 1986, 12:18409 
(R;US) 
Performance 
Study of the effects of soot, particulate and other contaminants 
on molten carbonate fuel cells fueled by coal gas: Topical 
report for the period September 1985-August 1986, 12:18409 
(R;US) 
MOLYBDENUM 
Catalytic Effects 
Catalytic methods for improved coal liquefaction and 
hydrotreating: Quarterly report No. 5 for the period 
September 23, 1986 through December 22, 1986, 12:17704 
(R;US) 
Catalytic hydrocracking of tar vapours in hydropyrolysis, 
12:17708 (R;US) 
Model heteroatom removal reactions on Mo(110): Final report, 
12:18703 (R;US) 
Crystal Structure 
High-resolution electron microscopy study of x-ray multilayer 
structures, 12:18572 (J;US) 
Deposition 
High-resolution electron microscopy study of x-ray multilayer 
structures, 12:18572 (J;US) 
Electron Microscopy 
High-resolution electron microscopy study of x-ray multilayer 
structures, 12:18572 (J;US) 


Sorbent and leachate characteristics of fly ash, 12:17801 
(BA;US) 
MOLYBDENUM 98 
Neutron Reactions 
Preliminary investigations for technology assessment of **Mo 
production from LEU [low enriched uranium] targets, 
12:18750 (R;US) 
MOLYBDENUM 99 
Production 
Preliminary investigations for technology assessment of °*Mo 
production from LEU [low enriched uranium] targets (For 
production of /sup 99m/Tc; by different methods), 12:18750 
(R;US) 
MOLYBDENUM ALLOYS 
See also ALLOY-IN-100 
STAINLESS STEEL-316 
Welded Joints 
Microsegregation in high-molybdenum austenitic stainless steel 
laser beam and gas tungsten arc welds, 12:18518 (R;US) 
MOLYBDENUM COMPOUNDS 
See also MOLYBDENUM SILICIDES 
MOLYBDENUM SULFIDES 
Electron-Phonon Coupling 
Enhanced superconductivity by electron renormalization of a 
directly observed Brout-Visscher local phonon: Re in 
Mo/sub 1-//sub x/Re/sub x/, 12:18587 (J;US) 
Superconductivity 
Enhanced superconductivity by electron renormalization of a 
directly observed Brout-Visscher local phonon: Re in 
Mo/sub 1-//sub x/Re/sub x/, 12:18587 (J;US) 
MOLYBDENUM SILICIDES 
Crystal Lattices 
Powder. Complex of programs for structural analysis of 
polycrystals, 12:18632 (R;SU;In Russian) 





MOLYBDENUM SULFIDES 
Adsorption 


MOLYBDENUM SULFIDES 
Adsorption 
Evaluation of centrifugal barrel tumbling process for 
impregnation of molybdenum disulfide powder lubricant: 
topical report, 12:18506 (R;US) 
Dissolution 
Evaluation of centrifugal barrel tumbling process for 
impregnation of molybdenum disulfide powder lubricant: 
topical report, 12:18506 (R;US) 


Evaluation of centrifugal barrel tumbling process for 
impregnation of molybdenum disulfide powder lubricant: 
topical report, 12:18506 (R;US) 

Lubricants 

Evaluation of centrifugal barrel tumbling process for 
impregnation of molybdenum disulfide powder lubricant: 
topical report, 12:18506 (R;US) 

Superconductivity 

High field properties of SaMoeSs and PbMo¢Ss ribbons 

prepared using a vapor transport technique, 12:18621 (R;US) 
Tribology 

Evaluation of centrifugal barrel tumbling process for 
impregnation of molybdenum disulfide powder lubricant: 
topical report, 12:18506 (R;US) 

MONGRELS 

See DOGS 
MONITOR CODES 

See EXECUTIVE CODES 
MONITORING (BEAM) 

See BEAM MONITORING 
MONITORING (RADIATION) 

See RADIATION MONITORING 
MONITORS (AIR POLLUTION) 

See AIR POLLUTION MONITORS 
MONITORS (BEAM) 

See BEAM MONITORS 
MONKEYS 

Cerebellum 

Measurement in vivo of dopamine receptor density II: Effect 

of d-amphetamine on spiroperidol binding, 12:19189 (J;US) 
MONOCARBOXYLIC ACIDS 


See also ACETIC ACID 
DECANOIC ACID 


Biosynthesis 

Current US research in methanogenesis microbiology, 12:17965 

(R;US) 
MONOCHROMATORS 
Gratings 

Application of spherical gratings in synchrotron radiation 

spectroscopy, 12:18990 (R;US) 
MONOCLONAL ANTIBODIES 
Diagnostic Uses 

Evaluation of I-123 and In-111 labeled anti-platelet monoclonal 
antibody for the scintigraphic localization of in vivo 
thrombi, 12:19186 (J;US) 

Radiolabeled monoclonal antibodies for imaging and therapy: 
Potential, problems, and prospects: Scientific highlights, 
12:19145 (R;US) 

Labelling 

Evaluation of I-123 and In-111 labeled anti-platelet monoclonal 
antibody for the scintigraphic localization of in vivo 
thrombi, 12:19186 (J;US) 

Investigations into the use of radiolabeled monoclonal 
antibodies for selective cell labeling in whole blood: 
Progress report, January 1986-December 1986, 12:19165 
(R;US) 

Radiolabeled monoclonal antibodies for imaging and therapy: 
Potential, problems, and prospects: Scientific highlights, 
12:19145 (R;US) 

Therapeutic Uses 

Radiolabeled monoclonal antibodies for imaging and therapy: 
Potential, problems, and prospects: Scientific highlights, 
12:19145 (R;US) 

MONOPOLES 
See also MAGNETIC MONOPOLES 
Network Analysis 
Evolution of cosmic networks, 12:19281 (J;US) 
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MONTANA 
Coal Deposits 
Response surface model predictions for the flash pyrolysis of 
Montana Rosebud coal, 12:17721 (J;US) 
MONTE CARLO METHOD 
Asymptotic properties of distributed and communicating 
stochastic approximation algorithms, 12:19858 (R;US) 
M Codes 
Verification of a Monte Carlo code system for analysis of 
ionization chamber responses, 12:18928 (R;US) 
MORDENITE 
Ton Microprobe Analysis 
Surface analytical investigations with SIMS as aid to improve 
zeolite catalysts. Final report, 12:18698 (R;DE;In German) 
Surface Properties 
Surface analytical investigations with SIMS as aid to improve 
zeolite catalysts. Final report, 12:18698 (R;DE;In German) 
MOZAMBIQUE 
Energy Policy 
Mozambique - energy situation 1985, 12:18381 (R;DE;In 
German) 
Energy Supplies 
Mozambique - energy situation 1985, 12:18381 (R;DE;In 
German) 
MULTICHARGED IONS 
Ions with charge 3 and above. Coordinate the above descriptor 
with a descriptor for the specific ion. 
Beam Production 
Possibility of multicharged ion production in collective 
accelerator electron rings, 12:18912 (RA;SU;In Russian) 
Excited States 
A simple formula for the energies of doubly excited states, 
12:19308 (R;US) 
Ion Emission 
Explosive emission of multicharged ions, 12:18913 (RA;SU;In 
Russian) 
MULTI-ELEMENT ANALYSIS 
For analysis of 2 or more elements or isotopes of different 
elements. 
Interlaboratory Comparisons 
Contribution to environmental specimen banking. Pt. 3. 
Evaluation of element concentration cadasters in different 
plants and soil types in Germany, Austria and Sweden, 
12:19080 (R;DE;In German) 
MULTIPROCESSING 
See PARALLEL PROCESSING 
MULTIPROCESSORS 
See ARRAY PROCESSORS 
MULTIWIRE PROPORTIONAL CHAMBERS 


Aging effects in a large drift chamber in the Fermilab tagged 
photon spectrometer, 12:18984 (RA;US) 
Aging experience with the UA1 central detector, 12:18969 
(RA;US) 
Lifetime tests for MAC vertex chamber, 12:18975 (RA;US) 
Results on aging and stability with pure DME and 
isobutane/methylal mixture in thin high-rate multiwire 
chambers, 12:18985 (RA;US) 
Summary of aging studies in wire chambers by AFS, DELPHI 
and EMC groups, 12:18977 (RA;US) 
Wire chamber aging, 12:18968 (RA;US) 
Data Processing 
Application of parallel codes in a modified Gray code for 
cluster registration, 12:18948 (R;SU;In Russian) 


Experience with the UA1 micro vertex detector in the SPS 
collider, 12:18970 (RA;US) 
System of multiwire proportional chambers of a magnetic 
spectrometer, 12:18943 (R;SU;In Russian) 
Efficiency 
When everything was clear, 12:18964 (RA;US) 
Wire chamber degradation at the Argonne ZGS, 12:18971 
(RA;US) 
Operation 
Experience with the UA1 micro vertex detector in the SPS 
collider, 12:18970 (RA;US) 
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Physical Radiation Effects 

Aging effects in gaseous detectors and search for remedies, 
12:18973 (RA;US) 

Aging effects in a large drift chamber in the Fermilab tagged 
photon spectrometer, 12:18984 (RA;US) 

Aging experience with the UA1 central detector, 12:18969 
(RA;US) 

Analysis of TPC inner drift chamber wire coatings, 12:18966 
(RA;US) 

Experience with the UA1 micro vertex detector in the SPS 
collider, 12:18970 (RA;US) 

Experience with the TASSO chambers, 12:18981 (RA;US) 

Investigation of breakdown conditions of drift chambers, 
12:18974 (RA;US) 

Laboratory study of radiation damage to drift chambers, 
12:18978 (RA;US) 

Lifetime tests for MAC vertex chamber, 12:18975 (RA;US) 

Long term behavior of the jet chamber at JADE, 12:18979 
(RA;US) 

New techniques to analyze wire coatings, 12:18967 (RA;US) 

OMEGA and SFMD experience in intense beams, 12:18972 
(RA;US) 

Performance of the JADE vertex detector, 12:18980 (RA;US) 

Plasma chemistry in wire coating, 12:18965 (RA;US) 

Proportional tube lifetimes (Magic Gas, A~-CO2, DME), 
12:18986 (RA;US) 

Radiation damage control in the BNL hypernuclear 
spectrometer drift chamber system, 12:18982 (RA;US) 

Results from some anode wire aging tests, 12:18976 (RA;US) 

Results on aging and stability with pure DME and 
isobutane/methylal mixture in thin high-rate multiwire 
chambers, 12:18985 (RA;US) 

Review of wire chamber aging, 12:18987 (RA;US) 

Summary of aging studies in wire chambers by AFS, DELPHI 
and EMC groups, 12:18977 (RA;US) 

When everything was clear, 12:18964 (RA;US) 

Whisker growth in test cells, 12:18983 (RA;US) 

Wire chamber aging, 12:18968 (RA;US) 

Wire chamber degradation at the Argonne ZGS, 12:18971 
(RA;US) 

Stability 

Results on aging and stability with pure DME and 
isobutane/methylal mixture in thin high-rate multiwire 
chambers, 12:18985 (RA;US) 

Uses 

Development and investigation of a charged particle beam 
monitoring system on the base of analog multiwire chamber, 
12:18911 (R;SU;In Russian) 

MUNICIPAL WASTES 
Anaerobic Digestion 

RefCOM: A test-bed converting municipal solid waste to 

methane, 12:17975 (BA;US) 
Combustion 

Measurement of suspended-particle, heavy-metal, and selected 
organic emissions at Wolverhampton Municipal-Refuse 
incinerator, 12:18483 (R;US) 

Measurement of suspended-particle, heavy-metal, and selected 
organic emissions at Sheffield municipal-refuse incinerator, 
12:18484 (R;US) 

Measurement of suspended-particle, heavy-metal, and selected 
organic emissions at Gateshead municipal-refuse incinerator, 
12:18485 (R;US) 

MUON NEUTRINOS 
Neutrino Oscillation 

Limits to v/sub /,v/sub e/—>-v/sub tau/ oscillations and v/sub 

p/,v/sub e/—tau™ direct coupling, 12:19403 (J;US) 
MUON REACTIONS 
Structure Functions 

Measurement of nuclear effects in deep inelastic muon 
scattering on deuterium, nitrogen and iron targets, 12:19531 
(R;SU) 

MUON-CATALYZED FUSION 
Reviews 


Surprises in muon-catalyzed fusion, 12:19362 (BA;SG) 


MUONIC MOLECULES 
Energy Levels 
Corrections for muonic molecule finite size to molecular 
complex [(ddy)dee] and [(dty:)dee] energy levels, 12:19317 
(R;SU;In Russian) 
MUONIUM 
Lamb Shift 
Lamb shift in muonium, 12:19361 (BA;SG) 
Measurement of the lamb shift in muonium: the TRIUMF 
experiment, 12:19360 (BA;SG) 
MUON-PROTON INTERACTIONS 
Deep Inelastic Scattering 
Radiative corrections to deep inelastic muon scattering, 
12:19428 (R;SU) 
Radiative Corrections 
Radiative corrections to deep inelastic muon scattering, 
12:19428 (R;SU) 
MUSEUMS 
See EDUCATIONAL FACILITIES 
MUSTARD 
See BRASSICA 
MUTAGENESIS 
Meetings 
Antimutagenesis and anticarcinogenesis mechanisms, 12:19129 
(B;US) 
Research Programs 
Biology Division progress report for period of October 1, 
1985-September 30, 1986, 12:19204 (R;US) 
MUTAGENS 
Metabolic Activation 
Carcinogens and anticarcinogens, 12:19143 (BA;US) 
MUTSU REACTOR 
S Codes 
User’s manual for SCOPERS-2. A static core performance 
simulator for light water reactors (Version 2), 12:19878 
(R;JP) 
MWPC 
See MULTIWIRE PROPORTIONAL CHAMBERS 
MYOCARDIAL INFARCTION 


Meaning of the /sup 99/ sup(m)Tc - pyrophosphate capture 
after reperfusion in acute myocardial infarction, 12:19168 
(RA;BR;In Portuguese) 

MYOCARDIUM 
Fibrosis 

Scintigraphic standards of endomyocardiofibrosis, 12:19172 

(RA;BR;In Portuguese) 


Myocardic perfusion with thallium-201 in symptomatic patients 
with slow flow to cinecororarigraphy, 12:19173 (RA;BR;In 
Portuguese) 


Importance of myocardic scintigraphy with thallium-201 
associate to dipyridamol in patients evaluation with serious 
coronary disease and congestive cardiac insufficiency, 
12:19174 (RA;BR;In Portuguese) 

Scintigraphic standards of endomyocardiofibrosis, 12:19172 
(RA;BR;In Portuguese) 


N SHELL 
Ionization 
Relativistic calculation of atomic N-shell ionization by protons, 
12:19306 (R;US) 
NAI DETECTORS 
Computerized Simulation 
Energy resolutions of a position-sensitive Nal detector by 
Monte Carlo simulations, 12:18961 (J;NL) 
Energy Resolution 
Energy resolutions of a position-sensitive NaI detector by 
Monte Carlo simulations, 12:18961 (J;NL) 





NAL SYNCHROTRON 
Intermolecular Forces 


NAL SYNCHROTRON 
See FERMILAB ACCELERATOR 
NAPHTHALENE 
Intermolecular Forces 

Raman study of intermolecular interactions in supercritical 

solutions of naphthalene in COs, 12:19347 (J;US) 
Raman Spectra 

Raman study of intermolecular interactions in supercritical 

solutions of naphthalene in CO, 12:19347 (J;US) 
Solubility 

Novel experimental studies for coal liquefaction: Quarterly 
progress report, October 1, 1986 to December 31, 1986, 
12:17703 (R;US) 

NAPHTHENES 
See CYCLOALKANES 

NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 

NATIONAL GOVERNMENT 

Use only when needed in conjunction with one or both of the terms 

LOCAL GOVERNMENT and STATE GOVERNMENT. 
Energy Conservation 
Data and analysis section, 12:18360 (RA;US) 
NATURAL GAS 
Combustion 

Application of remote-sensing optical instrumentation for 
diagnostics and safety of naval steam boilers. Final report, 
12:17839 (R;US) 

Controlling pollutant emissions from coal and oil combustors 
through the supplemental use of natural gas, 12:18178 
(RA;US) 

Energy Consumption 

1986 GRI baseline projection of US energy supply and demand 

to 2010, 12:17837 (R;US) 
Environmental Impacts 

Global impacts of CO/sub 2/ changes in the atmosphere, 

12:18367 (BA;US) 
Market 

RAMSGAS [R and D Analysis Modeling System Natural 
Gas]: A microcomputer-based world gas market model, 
12:17836 (R;US) 

Specification of fuel share models, 12:18363 (R;US) 

Prices 

1986 GRI baseline projection of US energy supply and demand 
to 2010, 12:17837 (R;US) 

RAMSGAS [R and D Analysis Modeling System Natural 
Gas]: A microcomputer-based world gas market model, 
12:17836 (R;US) 

Production 

Analysis of production from tight-gas formations, 12:17832 
(R;US) 2% 

Analysis of production from tight-gas formations. Volume 1. 
Report of the analysis. Final report, March 1984-February 
1985, 12:17833 (R;US) 

Analysis of production from tight-gas formations. Volume 2. 
PGC Region summaries. Final report, March 1984-February 
1985, 12:17834 (R;US) 

Analysis of production from tight-gas formations. Volume 3. 
Designation level data. Final report, 12:17835 (R;US) 

Supply and Demand 

1986 GRI baseline projection of US energy supply and demand 
to 2010, 12:17837 (R;US) 

Monthly energy review, October 1986, 12:18384 (R;US) 

RAMSGAS [R and D Analysis Modeling System Natural 
Gas]: A microcomputer-based world gas market model, 

12:17836 (R;US) 
Uses 

Controlling pollutant emissions from coal and oil combustors 
through the supplemental use of natural gas, 12:18178 
(RA;US) 

NATURAL GAS DEPOSITS 
Sandstones 

Analysis of production from tight-gas formations, 12:17832 
(R;US) 

Analysis of production from tight-gas formations. Volume 1. 
Report of the analysis. Final report, March 1984-February 
1985, 12:17833 (R;US) 
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Analysis of production from tight-gas formations. Volume 2. 
PGC Region summaries. Final report, March 1984-February 
1985, 12:17834 (R;US) 
Analysis of production from tight-gas formations. Volume 3. 
Designation level data. Final report, 12:17835 (R;US) 
NEBULAE 
Far Ultraviolet Radiation 
Research relative to a model of the Orion nebula. Final 
technical report, 1 September 1985-31 August 1986, 12:19273 
(R;US) 
H2 Regions 
Research relative to a model of the Orion nebula. Final 
technical report, 1 September 1985-31 August 1986, 12:19273 
(R;US) 
NECKAR REACTOR 
Reactor Monitoring Systems 
Baseline interpretations for PWR vibration monitoring, 
12:18292 (RA;XA) 
NEGATIVE IONS 
See ANIONS 
NEGATONS 
See ELECTRONS 
NEGATRONS 
See ELECTRONS 
NEODYMIUM LASERS 
Efficiency 
Sm** sensitization of Nd** solid state lasers, 12:18848 (J;US) 
Energy Transfer 
Sm** sensitization of Nd* solid state lasers, 12:18848 (J;US) 
Kinetics 
Sm** sensitization of Nd* solid state lasers, 12:18848 (J;US) 
Stabilization 
A simple method for electronic feedback stabilization of an 
actively modelocked and Q-switched Nd:YLF laser, 
12:19792 (R;US) 
NEOGENE PERIOD 
See TERTIARY PERIOD 
NEON 
Electron-Atom Collisions 
Energy spectra of secondary electrons ejected by high velocity 
ions, 12:19351 (BA;US) 
NEON 20 TARGET 
Carbon 12 Reactions 
Peculiarities of A hyperon and 7 meson production in nucleus- 
nucleus collisions at high energies, 12:19536 (R;SU) 
Oxygen 16 Reactions 
Peculiarities of A hyperon and 7 meson production in nucleus- 
nucleus collisions at high energies, 12:19536 (R;SU) 
NEON 22 REACTIONS 
Fission 
Experimental determination of time duration of the /sup 
22/Ne+/sup 238/U nuclear fission reaction, 12:19564 
(R;SU;In Russian) 
Nuclear Reaction Kinetics 
Experimental determination of time duration of the /sup 
22/Ne+/sup 238/U nuclear fission reaction, 12:19564 
(R;SU;In Russian) 
NEON IONS 
Ton-Ion Collisions 
Collision studies with trapped ions, 12:19363 (BA;SG) 
Plasma screening effects on proton-impact excitation of 
positive ions, 12:19334 (J;US) 
NEOPLASMS 
See also GLIOMAS 
Diagnosis 
Radioisotopic angiocardiography in the differential diagnosis of 
mediastinum, 12:19169 (RA;BR;In Portuguese) 
Radiotherapy 
Metabolic approach to the cancer therapy, 12:19184 (R;SU;In 
Russian) 
Risk Assessment 
Attributable risk, probability of causation, assigned shares, and 
uncertainty, 12:19207 (J;GB) 
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NEPTUNIUM 
Adsorption 
Progress in evaluation of radionuclide geochemical information 
developed by DOE high-level nuclear waste repository site 
projects: Semi-annual report for October 1985-March 1986, 
12:19254 (R;US) 
Hydrolysis 
Hydrolysis and formation constants at 25°C, 12:18708 (R;US) 
Sorption 
Technetium and neptunium reactions in basalt/groundwater 
systems, 12:17929 (J;US) 
NERVE CELLS 
Mathematical Models 
On the stability, storage capacity and design of nonlinear 
continuous neural networks, 12:19880 (R;US) 
NET TOKAMAK 
Pellet Injection 
Assessment of pellet injection for NET. Pt. 1 and 2. Pt. 1: 
Penetration depth calculations for single pellets on the basis 
of available ablation models. Pt. 2: Pellet sizes and velocities 
required for central fuelling based on available ablation 
models: Feasibility considerations, 12:19781 (R;DE) 
NETHERLANDS 
Public information on energy conservation in town quarters. 
An investigation into the influence of social networks on the 
information process. Final report, 12:18488 (R; NL;DU) 
Air Pollution 
Dry deposition from plumes of coal-fired installations, 12:17753 
(R;NL;DU) 


Emissions and control of particulates of coal-fired power plants 
in The Netherlands, 12:17751 (R;NL) 
Fossil-Fuel Power Plants 
Emissions and control of particulates of coal-fired power plants 
in The Netherlands, 12:17751 (R;NL) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEURONS 
See NERVE CELLS 
NEUTRAL ATOM BEAM INJECTION 
Magnets 
TFTR neutral beam magnet analysis, 12:19811 (J;US) 
NEUTRAL BEAM SOURCES 
Charge Exchange 
Pumping effectiveness of a magnesium vapor jet in the 
presence of a high power neutral beam source, 12:19778 
(R;US) 


Neutral-beam propagation effects in the upper atmosphere. 
Technical report, 12:19295 (R;US) 
NEUTRALIZATION (CHEMICAL) 


See MUON NEUTRINOS 
NEUTRINO OSCILLATION 
Radiative corrections to neutrino indices of refraction, 
12:19458 (J;US) 
NEUTRINO-NUCLEON INTERACTIONS 
See also NEUTRINO-PROTON INTERACTIONS 
Coherent Scattering 
Radiative corrections to neutrino indices of refraction, 
12:19458 (J;US) 
Radiative Corrections 
Radiative corrections to neutrino indices of refraction, 
12:19458 (J;US) 
NEUTRINO-PROTON INTERACTIONS 
Elastic Scattering 
Measurement of neutrino-proton and antineutrino-proton 
elastic scattering, 12:19399 (J;US) 
Neutral-Current Interactions 
Measurement of neutrino-proton and antineutrino-proton 
elastic scattering, 12:19399 (J;US) 
NEUTRINOS 
See also COSMIC NEUTRINOS 


ELECTRON NEUTRINOS 
MUON NEUTRINOS 


Mass 
Analysis and interpretation of a large body of /sup 76/Ge 
zero-neutrino double-8-decay data, 12:19544 (J;US) 
NEUTRON ACTIVATION ANALYSIS 
See NEUTRON REACTIONS 
NEUTRON CAPTURE 
See NEUTRON REACTIONS 
NEUTRON DETECTORS 
See also SELF-POWERED NEUTRON DETECTORS 
Performance Testing 
Verification of a Monte Carlo code system for analysis of 
ionization chamber responses, 12:18928 (R;US) 
NEUTRON EMISSION 


P/sub n/ measurements at TRISTAN by a £-n coincidence 
technique, 12:19539 (R;US) 
NEUTRON EVAPORATION 
See NEUTRON EMISSION 
NEUTRON MATTER 
See NUCLEAR MATTER 
NEUTRON REACTIONS 
Compound-Nucleus Reactions 

Statistical analysis of durations and cross sections of nuclear 
reactions and the spectroscopy of compound nuclei within 
the range of unresolved resonances, 12:19599 (R;SU;In 
Russian) 

Fission 

Coherent evaluation of anti v/sub p/ for **U, *U, and *°Pu, 
12:19565 (R;FR) 

The fission cross sections of ™°Th, **Th, 7°U, *4U, °*U, 
238, 37Np, 7°Pu and *?Pu relative °U at 14.74 MeV 
neutron energy, 12:19561 (R;US) 

NEUTRON SOURCES 
Excludes reactors even when used as neutron sources. 
Filters 

Design of filtered epithermal neutron beams for BNC, 12:19157 

(RA;US) 
Linear Accelerators 

An accelerator based steady state neutron source, 12:18903 

(R;US) 
Performance 

Performance of the Intense Pulsed Neutron Source 

Accelerator System, 12:18901 (R;US) 
Spallation 
An accelerator based steady state neutron source, 12:18903 


Determination of fast neutron spectra from dosimetric 
measurements, 12:18260 (R;DE;In German) 
NEUTRON SPECTROMETERS 


The IPNS resonance detector spectrometer, 12:18929 (R;US) 
NEUTRON THERAPY 
Dose Limits 
Medical and biological requirements for boron neutron capture 
therapy, 12:19162 (RA;US) 
Historical Aspects 
Introductory remarks, 12:19146 (RA;US) 
Neutron Sources 
Design of filtered epithermal neutron beams for BNC, 12:19157 
(RA;US) 
Intermediate-energy neutron beams from reactors for NCT, 
12:19149 (RA;US) 
Intermediate-energy neutron beam for NCT at MURR, 
12:19154 (RA;US) 
Plan for neutron capture therapy studies with a 2.5-MeV 
proton beam on "Li, 12:19158 (RA;US) 
Power burst reactor facility as an epithermal neutron source 
for brain cancer therapy, 12:19155 (RA;US) 
Studies at MIT on biodistribution of B-10 compounds and 
production of epithermal neutrons, 12:19151 (RA;US) 
Radiation Dose Distributions 
Medical and biological requirements for boron neutron capture 
therapy, 12:19162 (RA;US) 





Research 
Clinical trial of neutron capture therapy for brain tumors at 
New England Medical Center and the Massachusetts 
Institute of Technology, 12:19152 (RA;US) 
NCT program at Nuclear Medicine, Inc., 12:19153 (RA;US) 
Research related to boron neutron capture therapy at The 
Ohio State University, 12:19150 (RA;US) 
Socio-Economic Factors 
Aspects of implementation of NCT, 12:19159 (RA;US) 
NEUTRON TRANSPORT 
Fast Neutrons 
Calculations of neutron penetration through graphite medium 
with Monte Carlo code MCNP, 12:19608 (R;JP;In Japanese) 
Monte Carlo Method 
Calculations of neutron penetration through graphite medium 
with Monte Carlo code MCNP, 12:19608 (R;JP;In Japanese) 
NEUTRON-ANTINEUTRON INTERACTIONS 
Annihilation 
Characteristics of charged particle multiplicity in anti nn and 
nn interactions and anti nn annihilation processes at 6.1 
GeV/c, 12:19393 (R;SU;In Russian) 
Cross Sections 
Characteristics of charged particle multiplicity in anti nn and 
nn interactions and anti nn annihilation processes at 6.1 
GeV/c, 12:19393 (R;SU;In Russian) 
NEUTRON-NEUTRON INTERACTIONS 
Cross Sections 
Characteristics of charged particle multiplicity in anti nn and 
nn interactions and anti nn annihilation processes at 6.1 
GeV/c, 12:19393 (R;SU;In Russian) 
NEUTRONS 
See also COLD NEUTRONS 
SLOW NEUTRONS 
Beta Decay 
Search for T-invariance breaking in the beta decay, 12:19595 
(RA;SU;In Russian) 
Elastic Scattering 
HMI Department of Nuclear Chemistry and Reactor. 
Scientific report 1985, 12:18672 (R;DE;In German) 
Electric Dipole Moments 
Search for a neutron electric dipole moment, 12:19472 
(BA;SG) 
Inelastic Scattering 
HMI Department of Nuclear Chemistry and Reactor. 
Scientific report 1985, 12:18672 (R;DE;In German) 
Multiple Scattering 
Kinetic theory of the multiple neutron scattering in a liquid 
near critical point, 12:19641 (RA;SU;In Russian) 
P Invariance 
Search for a neutron electric dipole moment, 12:19472 
(BA;SG) 
Radiation Effects 
Radiation damage in silicon due to albedo neutrons emitted 
from hadronic beam dumps (Fe and U), 12:18927 (R;US) 
T Invariance 
Search for a neutron electric dipole moment, 12:19472 
(BA;SG) 
NEVADA TEST SITE 


Evidence for a tektosilicate structure and dominance of Fe III 
over Fe II in silicic volcanic glasses of the Nevada Test Site, 
12:17932 (BA;US) 

Natural Radioactivity 

Survey of radon and radon daughter concentrations in selected 

Rainier Mesa tunnels, 12:19065 (R;US) 
Radiation Monitoring 

Community Radiation Monitoring Program: Annual report, 

October 1, 1985-September 30, 1986, 12:19074 (R;US) 
NEW MEXICO 
Biomass 

Buffalo gourd as an energy crop in New Mexico, 12:17994 
(RA;US) 

Cost-shared bioenergy projects in the Southwest: the New 
Mexico experience, 12:17989 (RA;US) 

Biomass Plantations 

Short-rotation woody crop selection for bioenergy in Arizona, 

New Mexico, and Texas, 12:17990 (RA;US) 


Geologic Deposits 

Tectonic history of the northern Rio Grande rift derived from 

apatite fission-track geochronology, 12:19246 (J;US) 
Hydrology 

Recent developments in the conceptual geologic and 
hydrologic understanding of the WIPP site, southeastern 
New Mexico, 12:17923 (R;US) 

NEW YORK 
Radioactive Waste Storage 

Environmental monitoring plan for the Niagara Falls Storage 
Site and the Interim Waste Containment Facility, 12:17940 
(R;US) 

Remedial Action 

Environmental monitoring plan for the Niagara Falls Storage 
Site and the Interim Waste Containment Facility, 12:17940 
(R;US) 

NEW ZEALAND 
Surface Mining 
Geotechnical factors affecting stability of pit slopes in Tertiary 
sediments - northern Waikato coal region, 12:17757 (R;NZ) 
NEWTON MECHANICS 
See CLASSICAL MECHANICS 
NEXT EUROPEAN TORUS 
See NET TOKAMAK 
NICKEL 
Catalytic Effects 

Catalytic methods for improved coal liquefaction and 
hydrotreating: Quarterly report No. 5 for the period 
September 23, 1986 through December 22, 1986, 12:17704 
(R;US) 

Catalytic hydrocracking of tar vapours in hydropyrolysis, 
12:17708 (R;US) 

Process for the manufacture of acetic acid and methyl acetate, 
12:18734 (TG;GB) 

Testing of new catalyst development methods for increasing 
the life of hydrocarbon synthesis catalysts. Final report, 
12:17961 (R;DE;In German) 

Chemical Reactions 

Investigation of metal/GaAs reactions by heavy ion 
Rutherford backscattering spectrometry (HIRBS), 12:18666 
(BA;US) 

Fatigue 

Dynamic recrystallization during high temperature low cycle 
fatigue of nickel: Progress report for period June 1, 1986- 
May 31, 1987, 12:18525 (R;US) 

Hydrolysis 
Hydrolysis and formation constants at 25°C, 12:18708 (R;US) 


Sorbent and leachate characteristics of fly ash, 12:17801 
(BA;US) 
Liquid Column Chromatography 
Determination of cobalt, copper, mercury, and nickel as Bis(2- 
hydroxyethyl)dithiocarbamate complexes by high- 
performance liquid chromatography, 12:18683 (J;US) 
Physical Radiation Effects 
Diffuse x-ray scattering studies of n and e -irradiated Ni and 
dilute Ni alloys, 12:18512 (R;US) 
Recrystallization 
Dynamic recrystallization during high temperature low cycle 
fatigue of nickel: Progress report for period June 1, 1986- 
May 31, 1987, 12:18525 (R;US) 
Work Functions 
Temperature dependence of the positronium work function, 
12:19333 (J;US) 
X-Ray Fluorescence Analysis 
Chlorination and thermosublimatography as auxiliary methods 
in the X-ray fluorescence analysis of geological samples, 
12:18679 (R;SU;In Russian) 
NICKEL 58 
Giant Resonance 
Influence of the superfluid pairing interaction on the collective 
states in the finite temperature random phase appoximation, 
12:19579 (R;SU) 
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NICKEL 61 TARGET 
Alpha Reactions 
Angular momentum effects in preequilibrium cluster emission, 
12:19540 (J;US) 
NICKEL ALLOYS 


See also MARAGING STEELS 
NICKEL BASE ALLOYS 


Corrosion Resistance 
Waste package materials testing for a salt repository: 1983 
status summary report, 12:17867 (R;US) 
Crack Propagation 
Stress corrosion cracking behavior of an amorphous FeCrNiW 
alloy, 12:18593 (J;US) 
Crystal-Phase Transformations 
Neutron scattering study of premartensitic behavior in Ni-Al 
alloys, 12:18585 (J;US) 
Elasticity 
Application of the embedded atom method to NisAl, 12:18583 
(J;US) 
Lattice Vibrations 
Application of the embedded atom method to NisAl, 12:18583 
(J;US) 
Neutron Diffraction 
Paramagnetic spin fluctuations in an Fe/sub 65/Ni/sub 35/ 
Invar alloy, 12:18582 (J;US) 
Oxidation 
Kinetics of oxidation of Ni aluminide exposed to oxygen-sulfur 
atmospheres (NisAl), 12:18522 (R;US) 
Phonons 
Neutron scattering study of premartensitic behavior in Ni-Al 
alloys, 12:18585 (J;US) 
Physical Radiation Effects 
Effect of nickel content on the minimum critical void radius in 
ternary austenitic alloys (Fe-Cr-Ni), 12:18531 (R;US) 
Neutron irradiation of Fe-Mn, Fe-Cr-Mn and Fe-Cr-Ni alloys 
and an explanation of their differences in swelling behavior, 
12:18529 (R;US) 
Spin 
Paramagnetic spin fluctuations in an Fe/sub 65/Ni/sub 35/ 
Invar alloy, 12:18582 (J;US) 
Stress Corrosion 
Stress corrosion cracking behavior of an amorphous FeCrNiW 
alloy, 12:18593 (J;US) 
Sulfidation 
Kinetics of oxidation of Ni aluminide exposed to oxygen-sulfur 
atmospheres (NisAl), 12:18522 (R;US) 
Surface Energy 
Application of the embedded atom method to NisAl, 12:18583 
(J;US) 
Vacancies 
Application of the embedded atom method to NisAl, 12:18583 
(J;US) 
NICKEL BASE ALLOYS 
See also ALLOY-IN-100 


Spatial correlation of gamma-prime precipitates in a Ni-Si 
alloy, 12:18591 (J;US) 
Boron Additions 
Study of the microstructure of a rapidly solidified nickel-base 
superalloy modified with boron. M.S. Thesis. Final 
contractor report, 12:18547 (R;US) 
Creep 
Creep cavitation in a nickel aluminide, 12:18523 (R;US) 
Fabrication 
Processing and properties of powder metallurgy NisAl-Cr-Zr- 
B for use in oxidizing environments, 12:18515 (R;US) 
Fracture Properties 
A model for the fracture behavior of polycrystalline Ni/sub 
3/Al, 12:18589 (J;US) 
Mechanical Properties 
Processing and properties of powder metallurgy NisAl-Cr-Zr- 
B for use in oxidizing environments, 12:18515 (R;US) 
Microstructure 
Study of the microstructure of a rapidly solidified nickel-base 
superalloy modified with boron. M.S. Thesis. Final 
contractor report, 12:18547 (R;US) 


NIOBIUM 
Energy Gap 


Permeability 
Investigation of hydrogen and deuterium through double shell 
(Au+Eh1698 alloy) at high temperature and pressure, 
12:18537 (R;SU;In Russian) 
Penetration of hydrogen isotopes through EhlI 698 alloy at 
high pressure and temperature, 12:18536 (R;SU;In Russian) 
Physical Radiation Effects 
Diffuse x-ray scattering studies of n and e" -irradiated Ni and 
dilute Ni alloys, 12:18512 (R;US) 
Spatial correlation of gamma-prime precipitates in a Ni-Si 
alloy, 12:18591 (J;US) 
Powder Metallurgy 
Processing and properties of powder metallurgy NisAl-Cr-Zr- 
B for use in oxidizing environments, 12:18515 (R;US) 
Protective Coatings 
Fundamental study of the bonding of thermal-barrier coatings. 
Final (annual) report, 15 June 1982-30 November 1985, 
12:18504 (R;US) 
Recrystallization 
Dynamic recrystallization during high temperature low cycle 
fatigue of nickel: Progress report for period June 1, 1986- 
May 31, 1987 (NisAl), 12:18525 (R;US) 
Texture 
Dynamic recrystallization during high temperature low cycle 
fatigue of nickel: Progress report for period June 1, 1986- 
May 31, 1987 (NisAl), 12:18525 (R;US) 
Thermal Insulation 
Fundamental study of the bonding of thermal-barrier coatings. 
Final (annual) report, 15 June 1982-30 November 1985, 
12:18504 (R;US) 


NICKEL COMPLEXES 


Solubility 
Determination of cobalt, copper, mercury, and nickel as Bis(2- 
hydroxyethyl)dithiocarbamate complexes by high- 
performance liquid chromatography, 12:18683 (J;US) 


NICKEL FLUORIDES 


Neutron Diffraction 
Bion-mode contribution in the dynamical structure factors of 
the neutron scattering on CsNiFsub(3), 12:19609 (RA;SU;In 
Russian) 


NICKEL OXIDES 


Chemical Composition 
Spectroscopic and electrochemical studies of electrochromic 
hydrated nickel oxide films, 12:18615 (BA;US) 
Deposition 
Spectroscopic and electrochemical studies of electrochromic 
hydrated nickel oxide films, 12:18615 (BA;US) 
Electrochromism 
Spectroscopic and electrochemical studies of electrochromic 
hydrated nickel oxide films, 12:18615 (BA;US) 
Grain Boundaries 
Atomic resolution studies of tilt grain boundaries in NiO, 
12:18600 (R;US) 
Optical Properties 
Spectroscopic and electrochemical studies of electrochromic 
hydrated nickel oxide films, 12:18615 (BA;US) 


NIOBIUM 


Anisotropy 
Anisotropy of the Fermi surface, Fermi velocity, many-body 
enhancement, and superconducting energy gap in Nb, 
12:18577 (J;US) 
Chemical Reactions 
Bimolecular reactions of doubly charged metal ions in the gas 
phase. Formation of NbCH2**, 12:18717 (J;US) 
Coatings 
Electronic structure and chemical properties of Pt overlayers 
on Nb(110), 12:18564 (J;US) 
Electron-Phonon Coupling 
Anisotropy of the Fermi surface, Fermi velocity, many-body 
enhancement, and superconducting energy gap in Nb, 
12:18577 (J;US) 
Energy Gap 
Anisotropy of the Fermi surface, Fermi velocity, many-body 
enhancement, and superconducting energy gap in Nb, 
12:18577 (J;US) 





Penetration Depth 
Penetration depth of a superconducting superlattice, 12:18570 
(J;US) 
Superconductivity 
Penetration depth of a superconducting superlattice, 12:18570 
(J;US) 
NIOBIUM ALLOYS 
Chemical Reactions 
Carbon monoxide reaction with liquid uranium-niobium alloys, 
12:18713 (R;US) 
Debye-Waller Factor 
Low temperature anharmonity in the disordered 
Nbsub(3)Snsub(x), 12:18539 (RA;SU;In Russian) 
Electron Beam Welding 
Metallurgical examination of powder metallurgy uranium alloy 
welds, 12:18595 (J;US) 
Industrial Radiography 
Metallurgical examination of powder metallurgy uranium alloy 
welds, 12:18595 (J;US) 
Ion Implantation 
Helium voids in the Nbsub(0.8)Tisub(0.2) alloys and its 
superconducting properties, 12:18535 (R;SU;In Russian) 
Metallography 
Metallurgical examination of powder metallurgy uranium alloy 
welds, 12:18595 (J;US) 
Powder Metallurgy 
Metallurgical examination of powder metallurgy uranium alloy 
welds, 12:18595 (J;US) 
Superconductivity 
Helium voids in the Nbsub(0.8)Tisub(0.2) alloys and its 
superconducting properties, 12:18535 (R;SU;In Russian) 
Tensile Properties 
Metallurgical examination of powder metallurgy uranium alloy 
welds, 12:18595 (J;US) 
NIOBIUM ISOTOPES 
Decay 
Metastable decay of photoionized niobium clusters: 
Evaporation vs fission fragmentation, 12:19546 (R;US) 
Isomeric Nuclei 
Metastable decay of photoionized niobium clusters: 
Evaporation vs fission fragmentation, 12:19546 (R;US) 
Photoionization 
Metastable decay of photoionized niobium clusters: 
Evaporation vs fission fragmentation, 12:19546 (R;US) 
NITRATES 
Solidification 
Nitrate salt immobilization process development and 
implementation, 12:17913 (R;US) 
NITRIC ACID 
Chemical Reactions 
Transformation of benzo(a)pyrene-/sup 14/C and 
benz(a)anthracene-/sup 14/C adsorbed on fly ash under 
influence of light and by air pollutants, 12:17752 (R; NL;DU) 
NITRIC OXIDE 
NO. 
Atmospheric Chemistry 
Plume dispersion models of coal-fired power plants with 
respect to chemical transformation and dry deposition, 
12:19028 (R;NL;DU) 
Desorption 
Desorption by electronically stimulated adsorbate rotation, 
12:18653 (J;US) 
Electron Collisions 
Desorption by electronically stimulated adsorbate rotation, 
12:18653 (J;US) 
Multi-Photon Processes 
Two photon spectroscopy of autoionizing levels of nitric 
oxide, 12:19348 (J;US) 
Oxidation 
Plume dispersion models of coal-fired power plants with 
respect to chemical transformation and dry deposition, 
12:19028 (R;NL;DU) 
Photoionization 
Two photon spectroscopy of autoionizing levels of nitric 
oxide, 12:19348 (J;US) 
NITRIDES 
See also SILICON NITRIDES 
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TITANIUM NITRIDES 
VANADIUM NITRIDES 
Chemical Vapor Deposition 
Study of reactive plasma deposited thin films. Semiannual 
progress report, 12:18605 (R;US) 


See also ACETONITRILE 
Adsorption Heat 
[Acid base properties of coals and other solids: Quarterly 
report No. 5, 12/1/86-2/28/87], 12:17736 (R;US) 
Polarizability 
[Acid base properties of coals and other solids: Quarterly 
report No. 5, 12/1/86-2/28/87], 12:17736 (R;US) 
NITRILOTRIACETIC ACID 
See NTA 
NITRO COMPOUNDS 
See also NITROMETHANE 
Dissociation 
Very high resolution photofragmentation-translational 
spectroscopy, 12:18742 (R;US) 
NITROGEN 
ion 
Active sites in char gasification: Quarterly technical progress 
report, 1 October 1986-31 December 1986, 12:17701 (R;US) 
Auger Effect 
Auger-electron ion coincidence studies of soft-x-ray—induced 
fragmentation of Ne, 12:19335 (J;US) 
Breakdown 
Common parametrizations of electron transport, collision cross 
section, and dielectric strength data for binary gas mixtures, 
12:19381 (J;US) 


Neutron-induced particle track mapping of elemental 
distributions, 12:18696 (BA;US) 
Charged-Particle Transport 
Common parametrizations of electron transport, collision cross 
section, and dielectric strength data for binary gas mixtures, 
12:19381 (J;US) 
Electron-Molecule Collisions 
Common parametrizations of electron transport, collision cross 
section, and dielectric strength data for binary gas mixtures, 
12:19381 (J;US) 
Excitation 
A theoretical study of excited state formation due to sub- 
excitation electrons in rare gas-nitrogen mixtures, 12:19355 
(BA;US) 
Fission Tracks 
Neutron-induced particle track mapping of elemental 
distributions, 12:18696 (BA;US) 
Fragmentation 
_ Auger-electron ion coincidence studies of soft-x-ray—induced 
fragmentation of No, 12:19335 (J;US) 
Mapping 
Neutron-induced particle track mapping of elemental 
distributions, 12:18696 (BA;US) 
Neutron Reactions 
Neutron-induced particle track mapping of elemental 
distributions, 12:18696 (BA;US) 
Photon Collisions 
Auger-electron ion coincidence studies of soft-x-ray—induced 
fragmentation of Ne, 12:19335 (J;US) 
Radiolysis 
A theoretical study of excited state formation due to sub- 
excitation electrons in rare gas-nitrogen mixtures, 12:19355 
(BA;US) 
Raman Spectra 
Three-laser coherent anti-Stokes Raman scattering 
measurements of two species, 12:18693 (J;US) 
Vibrational spectroscopy of fluid Ne up to 34 GPa and 4400 K, 
12:18656 (J;US) 
Vibrational States 
Vibrational spectroscopy of fluid Nz up to 34 GPa and 4400 K, 
12:18656 (J;US) 
NITROGEN 13 
Beta-Plus Decay 
Electromagnetic and weak constraints on the ground state 
wave functions of °C and 4°N, 12:19603 (J;NL) 
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Magnetic Dipole Moments 

Electromagnetic and weak constraints on the ground state 

wave functions of °C and '°N, 12:19603 (J;NL) 
Nuclear Structure 

Electromagnetic and weak constraints on the ground state 

wave functions of °C and '*N, 12:19603 (J;NL) 
NITROGEN 14 REACTIONS 
Compound-Nucleus Reactions 
Angular momentum effects in preequilibrium cluster emission, 
12:19540 (J;US) 
NITROGEN 14 TARGET 
Muon Reactions 
Measurement of nuclear effects in deep inelastic muon 
ttering on deuterium, nitrogen and iron targets, 12:19531 
(R;SU) 
NITROGEN DIOXIDE 
NO». 
Atmospheric Chemistry 

Plume dispersion models of coal-fired power plants with 
respect to chemical transformation and dry deposition, 
12:19028 (R;NL;DU) 

Biological Effects 

Insects as indicators of physiological changes in plants caused 

by air pollution, 12:19220 (RA;DE;In German) 
NITROGEN IONS 
Chemical Reaction Kinetics 

Absolute state-to-state total cross sections for the reactions 
N*2(X,v’ = 0—2) +Ar(*So}—>No(X,v)+Ar* (?P/sub 
3/2,1/2/), 12:19344 (J;US) 

Ton-Atom Collisions 

Absolute state-to-state total cross sections for the reactions 
N*2(X,v’ = O—2) +Ar(*So}—>Na(X,v)+Ar* (?P/sub 
3/2,1/2/), 12:19344 (J;US) 

Potential Energy 
Auger-electron ion coincidence studies of soft-x-ray—induced 
fragmentation of Ne, 12:19335 (J;US) 
NITROGEN NITRIDES 
See NITROGEN 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
Absorption 

Pollution control in fluidized bed combustors, 12:17798 
(BA;US) 

Air Pollution Abatement 

The slagging and fouling consequences of furnace limestone 
injection: Final report, 12:19038 (R;US) 

Air Pollution Control 

Coal combustion overview/technical perspective of the EPA 
program, 12:18159 (RA;US) 

Comprehensive report to Congress: Clean Coal Technology 
program: Advanced cyclone combustor with integral sulfur, 
nitrogen and ash control, 12:17789 (R;US) 

Controlling pollutant emissions from coal and oil combustors 
through the supplemental use of natural gas, 12:18178 
(RA;US) 

Enhanced utilization of furnace injected calcium-based 
sorbents, 12:18166 (RA;US) 

Keynote address, 12:18158 (RA;US) 

Utility case history on firing enhanced emulsified fuel oil to 
reduce particulate and NO/sub x/ emissions, 12:18120 
(RA;US) 

Utility perspective, 12:18161 (RA;US) 

Biological Effects 

Attempts to find a biochemical understanding of the more- 
than-additive effects of SO/sub 2/ + NO/sub 2/ 
atmospheric pollution upon growth, 12:19228 (RA;DE) 

Chemical Reaction Kinetics 

Technical analyses of a wet process for flue gas simultaneous 

desulfurization and denitrification, 12:19061 (BA;US) 
Chemical Reactions 

Transformation of benzo(a)pyrene-/sup 14/C and 
benz(a)anthracene-/sup 14/C adsorbed on fly ash under 
influence of light and by air pollutants, 12:17752 (R; NL;DU) 

Deposition 

Dry deposition from plumes of coal-fired installations, 12:17753 

(R;NL;DU) 


NORWAY 
Coastal Regions 


Emission 

Estimated monthly emissions of sulfur dioxide and oxides of 
nitrogen for the 48 contiguous states, 1975-1984: Volume 1, 
Methodology and data summary, 12:19073 (R;US) 

Removal 

Characterization and fundamental studies on CuO sorbent 
materials to determine attrition mechanisms on substrate 
gamma alumina: Technical progress report No. 1 for the 
period September 23, 1986 to December 23, 1986, 12:19037 
(R;US) 

Controlling nitrogen oxide and sulfur dioxide emissions with 
modified calcium hydroxide, 12:19032 (R;US) 

Proceedings: 1986 joint symposium on dry SO, and 
simultaneous SO2/NO/sub x/ control technologies: Volume 
2, Economics, power plant integration, and commercial 
applications, 12:17745 (R;US) 

Research and development for advanced combined NO/sub 
x//SOz removal systems. Final report, August 28, 1983- 
August 30, 1985, 12:17742 (R;US) 

NITROMETHANE 
Dissociation 

Very high resolution. photofragmentation-translational 

spectroscopy, 12:18742 (R;US) 
Isomerization 

Very high resolution photofragmentation-translational 

spectroscopy, 12:18742 (R;US) 


See NUCLEAR MAGNETIC RESONANCE 
NOBLE GASES 
See RARE GASES 
NOISE POLLUTION 
Biological Effects 

Prediction of drilling site-specific interaction of industrial 
acoustic stimuli and endangered whales: Beaufort Sea (1985). 
Final report, July 1985-March 1986, 12:17825 (R;US) 

NONAXIAL NUCLEI 
See DEFORMED NUCLEI 
NONDESTRUCTIVE TESTING 
Light Scattering 

Optical method for evaluating stem bore surface finish, 

12:18866 (R;US) 
Standards 

Examination performed in France during the fabrication of 
nuclear components, 12:18204 (R;FR) 

Nondestructive testing in French standards for the 
construction of nuclear power plants, 12:18263 (R;FR;In 
French) 

NONLEPTONIC DECAY 
See WEAK HADRONIC DECAY 
NONLUMINOUS MATTER 
(In outer space.) 
Mass 
Are baryonic galactic halos possible, 12:19284 (BA;US) 
Spatial Distribution 
Are baryonic galactic halos possible, 12:19284 (BA;US) 
NONRADIOACTIVE WASTES 
See GASEOUS WASTES 
NORTH AMERICA 
See also CANADA 
USA 


Atmospheric Pressure 
Monthly mean pressure reconstructions for Europe (back to 
1780) and North America (to 1958), 12:19025 (R;US) 
NORTH DAKOTA 
Coal Mines 
In-mine variation and its effects on coal gasification, 12:17717 
GUS) 
NORTHERN IRELAND 
See UNITED KINGDOM 
NORWAY 
Biomass 
Energy from biomass in Norway, 12:18014 (R;NO;In 
Norwegian) 
Coastal Regions 
Estimate of wind conditions, Vallersund, Soer-Troendelag, 
12:18058 (R;NO;In Norwegian) 





NOS. 4, 5, AND 6 FUEL OILS 
Response Modifying Factors 


NOS. 4, 5, AND 6 FUEL OILS 
See RESIDUAL FUELS 
NOS. 5 AND 6 BURNER OILS 
See RESIDUAL FUELS 
NTA 
Response Modifying Factors 
Kinetics and mechanism of dissimilative Fe(III) reduction by 
Pseudomonas sp. 200, 12:19142 (J;US) 
N-TYPE CONDUCTORS 
Hall Effect 
Non-linear conduction of inhomogeneous systems, 12:19650 
(R;SU;In Russian) 
NUCLEAR ATTACKS 
See NUCLEAR WEAPONS 
NUCLEAR CASCADES 
Computerized Simulation 
Mathematical simulation of nuclear-physical process induced 
by high-energy particles, 12:19611 (R;SU;In Russian) 
NUCLEAR CONTROVERSY 
See HUMAN POPULATIONS 
NUCLEAR DEFORMATION 
For deformation of not permanently deformed nuclei. 
Rotational Invariance 
Nuclear rotation, Nambu-Goldstone mode and Higgs 
mechanism, 12:19600 (R;JP) 
NUCLEAR EMULSIONS 
Neon 22 Reactions 
Multiplicities and angular distributions of charged particles in 
the interactions of the sup(22)Ne nuclei with the 
photoemulsion at 4.1 GeV/c momentum, 12:19643 (R;SU;In 
Russian) 
NUCLEAR ENERGY 
Economic Analysis 
Spanish nuclear choice, 12:18374 (R;FR;In French) 
Energy Policy 
Spanish nuclear choice, 12:18374 (R;FR;In French) 
Public Opinion 
European opinion and the energy problems in 1984, 12:18489 
(R;DE;In German) 
NUCLEAR EXPLOSION DETECTION 
Seismic Arrays 
Multichannel deconvolution of p waves at seismic arrays. Final 
technical report, June 1984-June 1985, 12:19020 (R;US) 
NUCLEAR EXPLOSIONS 
Specifically named single nuclear explosions are listed by name 
and the word EVENT, e.g., BOXCAR EVENT. All projects 
involving nuclear explosions are listed by the project name and 
the word PROJECT, e.g., PLOWSHARE PROJECT. 
See also HARDTACK PROJECT 
Blast Effects 
Mechanisms of blast-fire interaction. Technical report, 15 July 
1981-31 May 1983, 12:19014 (R;US) 
Dusts 
Nuclear-hardness simulation and analysis of composite aircraft 
structures. Volume 2. Dust erosion assessment. Technical 
report, 30 June 1982-30 November 1984, 12:19007 (R;US) 
Electromagnetic Pulses 
A nominal set of high-altitude EMP environments, 12:19019 
(R;US) 
Hardtack Project 
Operation Hardtack. Project 8.5A. Narrow-band infrared 
spectral irradiance of high-altitude bursts, 12:19016 (R;US) 
Simulation 
Nuclear-hardness simulation and analysis of composite aircraft 
structures. Volume 2. Dust erosion assessment. Technical 
report, 30 June 1982-30 November 1984, 12:19007 (R;US) 
NUCLEAR FACILITIES 
See also FEED MATERIALS PLANTS 
FUEL FABRICATION PLANTS 
FUEL REPROCESSING PLANTS 
NUCLEAR POWER PLANTS 
RADIOACTIVE WASTE FACILITIES 
Decontamination 
Decontamination of the product handling area at the West 
Valley Demonstration Project: Final topical report for 
period July 1985 to February 1986, 12:17878 (R;US) 
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Intrusion Detection Systems 
The security system analyzer: An application of the Prolog 
language, 12:17947 (R;US) 
Nuclear Materials Management 
The Safeguards Active Response Inventory System (SARIS), 
12:17946 (R;US) 
Safeguards 
The security analyzer: A security analyzer program written in 
Prolog, 12:17948 (R;US) 
Security 
The security analyzer: A security analyzer program written in 
Prolog, 12:17948 (R;US) 
The security system analyzer: An application of the Prolog 
language, 12:17947 (R;US) 
Seismic Detection 
Earthquake and micro-tremor observation in the Research 
Reactor Institute of Kyoto University, 12:18296 (R;JP;In 
Japanese) 
NUCLEAR FIREBALLS 


Geometry of fireball spikes: Priscilla and Socorro, 12:19017 
(R;US) 
NUCLEAR FUELS 
See also SPENT FUELS 
Performance 
Development of an LMR core design using metallic fuel, 
12:18222 (R;US) 
Fuel performance annual report for 1985, 12:18189 (R;US) 
NUCLEAR INDUSTRY 
Government Policies 
Theory of white elephants. A rational choice explanation of 
policy failures in government support for civilian 
technology, 12:18375 (R;DE) 
NUCLEAR MAGNETIC RESONANCE 
Dynamics 
Solid-effect rate equations for a spin-1 nucleus, 12:19653 (J;US) 
Liouville Theorem 
Multiple-quantum dynamics in NMR: A directed walk through 
Liouville space, 12:19685 (J;US) 
Pulse Techniques 
Iterative maps with multiple fixed points for excitation of two 
level systems, 12:18997 (J;US) 
NUCLEAR MATERIALS MANAGEMENT 
Accounting 
The Safeguards Active Response Inventory System (SARIS), 
12:17946 (R;US) 
NUCLEAR MATTER 
Bag Model 
Chiral bag with the strong pion field in the nuclear matter, 
12:19588 (R;SU;In Russian) 
Equations of State 
Equation of state of nuclear matter of nucleons and dibaryons, 
12:19581 (R;SU) 
NUCLEAR MEDICINE 
Meetings 
Proceedings of the 6. Brazilian Congress on Nuclear Medicine, 
12:19167 (R;BR;In Portuguese) 
Technology Transfer 
Technology transfer program annual report, FY 1986, 12:18371 
(R;US) 
NUCLEAR MODELS 
See also COLLECTIVE MODEL 
Research 
Nuclear Physics and Technology Division: Progress report for 
the year 1985, 12:19524 (R;FR;FR) 
Theoretical research in nuclear collective motion: Annual 
report for 1986, 12:19569 (R;US) 
NUCLEAR PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text books, etc. 
Bibliographies 
List of reports of the Juelich Nuclear Research Plant 1982, 
12:18259 (R;DE;In German) 
List of scientific publications of Nuclear Research Center 
Karlsruhe 1983, 12:19530 (R;DE;In German) 
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Data Acquisition Systems 
The design, creation, and performance of the parallel 
multiprocessor nuclear physics data acquisition system, 
DAPHNE, 12:19528 (R;US) 
Mectiings 
Proceedings of 2. conference of young scientists of the JINR in 
the region of experimental physics, 12:19521 (R;SU;In 
Russian) 
Research Programs 
Progress report of the Nuclear Physics Department, 12:19518 
(R;FR;In French) 
Reviews 
GSI scientific report 1985, 12:19519 (R;DE) 
Problems of low energy nuclear physics, 12:19649 (R;SU;In 
Russian) 
NUCLEAR POWER 
Bibliographies 
Scientific-technical reports of the GKSS 1984, 12:18264 
(R;DE;In German and English) 
NUCLEAR POWER PLANTS 
See also UNDERGROUND NUCLEAR STATIONS 


NSSS aging review: critical systems operating measures and 
monitoring, 12:18184 (R;FR) 
Economic Analysis 
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Spin-forbidden radiative decay of the a *Pi/sub u/ state of 
O* 2, 12:19336 (J;US) 
Forbidden Transitions 
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multi-excore detector, 12:18208 (RA;XA) 
PALUEL-2 REACTOR 
Power Distribution 
Average-incore axial power distribution measurement by a 
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Fast algorithms for structural analysis: least squares and related 
computations. Annual interim report, 15 July 1985-14 July 
1986, 12:19860 (R;US) 
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the PBFA-II facility, 12:19803 (R;US) 
Performance Testing 
Improved shielding calculations for the Particle Beam Fusion 
Accelerator PBFA II, 12:19813 (J;US) 
Plasma Production 
Anode plasma ionization due to sheath heating in magnetically 
insulated ion diodes, 12:19804 (J;US) 
Shielding 
Improved shielding calculations for the Particle Beam Fusion 
Accelerator PBFA II, 12:19813 (J;US) 
Vacuum Systems 
Improved shielding calculations for the Particle Beam Fusion 
Accelerator PBFA II, 12:19813 (J;US) 
PARTICLE BEAMS 
Electron Loss 
Neutral-beam propagation effects in the upper atmosphere. 
Technical report, 12:19295 (R;US) 





PARTICLE BEAMS 
lonization 


Tonization 
Neutral-beam propagation effects in the upper atmosphere. 
Technical report, 12:19295 (R;US) 
PARTICLE BOOSTERS 
First stages of a multistage accelerator. 
Specifications 
Booster parameter list, 12:18899 (R;US) 
PARTICLE KINEMATICS 
Chemical Reaction Kinetics 

HMI Radiation Chemistry Department. Scientific report 1985, 

12:18741 (R;DE;In German) 
PARTICLE MULTIPLETS 
Grand Unified Theory 

Grand unification and supersymmetric grand unification, 

12:19424 (RA;SU) 
PARTICLE PRODUCTION 
H Codes 

Modifications of the high-energy transport code (HETC) and 

comparisons with experimental results, 12:19567 (R;US) 
PARTICLE TRACKS 
The estimation of spur yields by Monte Carlo methods, 
12:18747 (BA;US) 
PARTICLE-BEAM WEAPONS 
See DIRECTED-ENERGY WEAPONS 
PARTICULATES 

Prior to September 1981, this concept was indexed to 

PARTICLES and AEROSOLS. 
Air Pollution 

Assessment of heavy-metal concentrations in the atmosphere 
around Chloride Metals Ltd at thorpe, 12:19051 (R;US) 

Assessment of particle and heavy-metal concentrations in the 
atmosphere around the Commonwealth Smelting Ltd works 
at Avonmouth, 12:19052 (R;US) 

External-combustion particulate emissions: source category 
report. Final report, June 1984-July 1986, 12:19056 (R;US) 

Metallurgical-coke-industry particulate emissions: source 
category report. Final report, June 1983-August 1986, 
12:19054 (R;US) 

Air Pollution Abatement 

Asphaltic-concrete industry particulate emissions: source 
category report. Final report, March 1982-October 1985, 
12:18468 (R;US) 

Air Pollution Control 

Comprehensive report to Congress: Clean Coal Technology 
program: Advanced cyclone combustor with integral sulfur, 
nitrogen and ash control, 12:17789 (R;US) 

Air Pollution Monitoring 

Measurement of suspended-particle, heavy-metal, and selected 
organic emissions at Wolverhampton Municipal-Refuse 
incinerator, 12:18483 (R;US) 

Measurement of suspended-particle, heavy-metal, and selected 
organic emissions at Sheffield municipal-refuse incinerator, 
12:18484 (R;US) 

Measurement of suspended-particle, heavy-metal, and selected 
organic emissions at Gateshead municipal-refuse incinerator, 
12:18485 (R;US) 

Chemical Composition 

Overview of the Rio de Janeiro Aerosol Characterization 

study, 12:19059 (J;US) 
Properties 


Emissions and control of particulates of coal-fired power plants 
in The Netherlands, 12:17751 (R;NL) 
Deposition 
Deposition control using transpiration: Final report, 12:17790 
(R;US) 
Dry deposition from plumes of coal-fired installations, 12:17753 
(R;NL;DU) 


Interaction of a gas with solid and liquid particles in a rotating 
system, 12:18112 (RA;US) 
Ecological Concentration 
Overview of the Rio de Janeiro Aerosol Characterization 
study, 12:19059 (J;US) 
Physical Properties 
Emissions and control of particulates of coal-fired power plants 
in The Netherlands, 12:17751 (R;NL) 
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Removal 
In-plant ash-handling reference manual: Final report, 12:18096 
(R;US) 
Samplers 
Development and validation of an on-board diesel particulates 
sampler, 12:18495 (R;US) 
PARTITION CHROMATOGRAPHY 
See CHROMATOGRAPHY 
PATIENTS 
Radiation Doses 
Calculation of dose from external photon exposures using 
reference human phantoms and Monte Carlo methods. Pt. 4. 
Organ doses in radiotherapy, 12:19620 (R;DE) 
PBFA 
See PARTICLE BEAM FUSION ACCELERATOR 
PBX DEVICES 
PBX is essentially the old PDX with a rearrangement of the 
divertor coils. The resultant plasma is "beam-shaped" with a 
goal of 10 percent beta. MHD properties will be studied. 
Plasma Confinement 
Measurements of beam-ion confinement during tangential 
beam-driven instabilities in PBX [Princeton Beta 
Experiment], 12:19740 (R;US) 
PDX DEVICES 
Fishbone Instability 
Loss of beam ions to the inside of the PDX [Poloidal Divertor 
Experiment] tokamak during the fishbone instability, 
12:19737 (R;US) 
PEACH BOTTOM-2 REACTOR 
York County, Pennsylvania, USA 
Reactor Core 
Analysis of core damage frequency from internal events: Peach 
Bottom, Unit 2, 12:18337 (R;US) 
PEARL SPAR 
See DOLOMITE 
PEAT 
Classification 
IEA peat production and utilization project, 12:17691 (R;SE) 
Combustion 
Development of a domestic gas turbine for low calorific value 
gas made from peat, 12:18092 (R;FI;In Finnish) 
Furnaces 
Study on technical and economical marketing possibilities of 
peat pellets, 12:17802 (R;FI;In Finnish) 
Gasification 
Development of a domestic gas turbine for low calorific value 
gas made from peat, 12:18092 (R;FI;In Finnish) 
Gasification of indigenous fuels and the competitiveness of 
gasifitiveness of gasification technology, 12:17706 (R;FI;In 
Finnish) 
Prices 
Prices on domestic fuels in Sweden, 12:18402 (R;SE;In 
Swedish) 
Production 
IEA peat production and utilization project, 12:17691 (R;SE) 
Purification 
Gasification of indigenous fuels and the competitiveness of 
gasifitiveness of gasification technology, 12:17706 (R;FI;In 
Finnish) 
Remote Sensing 
Thermal and near infrared remote sensing in the study of peat 
deposits on the Paraiba do Sul River flood plain (SP). M.S. 
Thesis, 12:17755 (R;BR;In several languages) 
Research Programs 
IEA peat production and utilization project, 12:17691 (R;SE) 
Thermal Power Plants 
Study on technical and economical marketing possibilities of 
peat pellets, 12:17802 (R;FI;In Finnish) 
Water Removal 
IEA peat production and utilization project, 12:17691 (R;SE) 
PEC BRASIMONE REACTOR 
Reactor Core Restraints 
Overview of PEC core design and requirements for PEC core 
restraint systems, 12:18237 (RA;XA) 
Prediction of PEC core mechanical behaviour, 12:18244 
(RA;XA) 
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Seismic Effects 
Overview of PEC core design and requirements for PEC core 
restraint systems, 12:18237 (RA;XA) 
PELLET INJECTION 
Fuel Feeding Systems 
Production and ejection of solid hydrogen-isotope pellet (single 
pellet), 12:19784 (R;JP;In Japanese) 
Penetration Depth 
Assessment of pellet injection for NET. Pt. 1 and 2. Pt. 1: 
Penetration depth calculations for single pellets on the basis 
of available ablation models. Pt. 2: Pellet sizes and velocities 
required for central fuelling based on available ablation 
models: Feasibility considerations, 12:19781 (R;DE) 
PELLETS (FUEL) 
See FUEL PELLETS 
PENNING ION SOURCES 
Cathodes 
Operation of a Dudnikov type Penning source with LaB/sub 
6/ cathodes, 12:18916 (R;US) 
Operation 
Operation of a Dudnikov type Penning source with LaB/sub 
6/ cathodes, 12:18916 (R;US) 
Performance 
Intermediate and high-mass ion beams from a 10-cm 
duopigatron, 12:19835 (J;US) 
PEOPLE 
See HUMAN POPULATIONS 
PEPTIDE HORMONES 
Labelling 


/sup 125/1 labelling of hormonal proteins for use in laboratory 
radioassays of IPEN-CNEN/Sao Paulo (Brazil), 12:18754 
(RA;BR;In Portuguese) 

Radioassay 

/sup 125/1 labelling of hormonal proteins for use in laboratory 
radioassays of IPEN-CNEN/Sao Paulo (Brazil), 12:18754 
(RA;BR;In Portuguese) 

PERMAFROST 
Seismic Surveys 

Influence of clay-sized particles on seismic velocity for 

Canadian Arctic permafrost, 12:17809 (J;CA) 
PERMEABILITY 
Correlations 

Experimental characterization of the hydraulic and mechanical 

behavior of a jointed rock specimen, 12:19250 (R;US) 
Stimulation 
Stimulation of coal permeability with the aim of in situ- 
recovery. Final report, 12:17696 (R;DE;In German) 
PERMEABILITY COEFFICIENT (FLUID MECHANICS 
See HYDRAULIC CONDUCTIVITY 
PERMIAN PERIOD 
Boundary Conditions 

Conodont survival and low iridium abundances across the 

Permian-Triassic boundary in South China, 12:19243 (J;US) 
PEROXY RADICALS 
Motion 

Electron spin resonance investigation of the motion of lipid 

peroxyl radicals, 12:18729 (J;US) 
PERSONNEL 

Studies of groups of persons employed in a particular field of 

endeavor. For studies on individuals in a group see also MAN. 
See also MILITARY PERSONNEL 
Decontamination 

Development of the Los Alamos National Laboratory 

Plutonium Facility decontamination room, 12:19198 (R;US) 
Radiation Doses 

Radiation doses resulting from variations in spent fuel/waste 
management systems without Monitored Retrievable 
Storage, 12:17942 (R;US) 


Operator awareness (with a twist), 12:18068 (RA;US) 
PERSONNEL MANAGEMENT 
Drug Abuse 
Statistical considerations of the random selection process in a 
drug testing program, 12:19847 (R;US) 
PERSONNEL MONITORING 
Proposed revision 1 to Regulatory Guide 8.22: Bioassay at 
uranium mills, 12:17944 (R;US) 


Recommendations 
Internal radioactivity monitoring, 12:19625 (RA;JP;In 
Japanese) 
Outline of ‘internal exposure guide’ issued by Japan Health 
Physics Society, 12:19626 (RA;JP;In Japanese) 
PERTURBATION THEORY 
Simplified fixed-point perturbation theory and its application to 
the Coulomb + short-range potential, 12:19679 (R;SU) 
PETROCHEMICAL PLANTS 
Waste Water 


Toxic organic emissions from synfuels and related industrial- 
wastewater treatment systems. Final report, June 1985-June 
1986, 12:19055 (R;US) 

PETROLEUM 

Limited to crude oil; see also COAL LIQUIDS, SHALE OIL, 

etc. 
Emulsification 

Emulsion steam blocking processes: Final report, 12:17814 
(R;US) 

Energy Consumption 

1986 GRI baseline projection of US energy supply and demand 
to 2010, 12:17837 (R;US) 

Energy Policy 
End of the crisis. Energy policy and safety in the phase of 
excess supply of petroleum, 12:18385 (R;DE;In German) 
Environmental Impacts 
Global impacts of CO/sub 2/ changes in the atmosphere, 
12:18367 (BA;US) 
Fuel Supplies 

End of the crisis. Energy policy and safety in the phase of 

excess supply of petroleum, 12:18385 (R;DE;In German) 
Market 

Penetration of unconventional oil into world markets, 12:17821 
(R;US) 

Petroleum supply monthly, November 1986, 12:17822 (R;US) 

Prices 

1986 GRI baseline projection of US energy supply and demand 
to 2010, 12:17837 (R;US) 

Fossil Energy Program: Semiannual progress report for April 
1 through September 30, 1986, 12:17687 (R;US) 

Quantitative Chemical Analysis 

Determination of phenols in petroleum crude oils using liquid 
chromatography with electrochemical detection, 12:17828 
(;US) 

Research Programs 
Petroleum-related R and D activities at Risoe, 12:17807 
(R;DK) 
Resource Conservation 
The role of materials: Priorities, 12:17808 (BA;US) 
Supply and Demand 
Monthly energy review, October 1986, 12:18384 (R;US) 
PETROLEUM COKE 
See COKE 
PETROLEUM PRODUCTS 
PETROLEUM INDUSTRY 
Offshore Drilling 

Behavior, disturbance responses and distribution of bowhead 
whales Balaena mysticetus in the eastern Beaufort Sea, 1980- 
84: a summary, 12:19102 (R;US) 

Behavior, disturbance responses, and distribution of bowhead 
whales Balaena mysticetus in the eastern Beaufort Sea. 1980- 
84. Final report, 12:19103 (R;US) 

PETROLEUM PRODUCTS 
See also DIESEL FUELS 
FUEL OILS 


GASOLINE 
KEROSENE 


Allocations 
LINRAT - an energy rationing model for Denmark, 12:18362 
(R;DK;In Danish) 
Toxicity 
Comparative study regarding the association of alpha-2U 
globulin with the nephrotoxic mechanism of certain 
petroleum-based Air Force fuels. Final report, 1 September 
1984-31 August 1986, 12:19208 (R;US) 





PFR REACTOR 
Reactor Core Restraints 


PFR REACTOR 
Reactor Core Restraints 
Review of PFR core distortion experience, 12:18254 (RA;XA) 
Reactor Cores 
Review of PFR core distortion experience, 12:18255 (RA;XA) 
PH VALUE 
Radiosensitivity Effects 
Role of pH in lethal effect of glucose load malignant cells, 
12:19197 (R;SU;In Russian) 
PHARMACEUTICALS 
See DRUGS 
PHENANTHRENE 
Adsorption 
Chemical reactivity of polycyclic aromatic compounds 
adsorbed on coal stack ash, 12:17800 (BA;US) 
Chemical Reaction Kinetics 
Chemical reactivity of polycyclic aromatic compounds 
adsorbed on coal stack ash, 12:17800 (BA;US) 
PHENIX REACTOR 
Marcoule, Gard, France 
Reactor Cores 
Core distortion behaviour operating experience in France, 
12:18252 (RA;XA) 
General presentation of the core mechanical behaviour 
approach in France, 12:18235 (RA;XA) 
PHENOLS 
Liquid Column Chromatography 
Determination of phenols in petroleum crude oils using liquid 
chromatography with electrochemical detection, 12:17828 
(J;US) 
Solvent Extraction 
Determination of phenols in petroleum crude oils using liquid 
chromatography with electrochemical detection, 12:17828 
(J;US) 
PHENYL METHYL ETHER 
See ANISOLE 
PHI4-FIELD THEORY 
Asymptotic Solutions 
Nonexistence of small-amplitude breather solutions in phi* 
theory, 12:19500 (J;US) 
PHOSPHATE GLASS 
Infrared Spectra 
Infrared and Raman investigation of rare-earth phosphate 
glasses for potential use as radioactive waste forms: Final 
technical report, 12:18626 (R;US) 
Raman Spectra 
Infrared and Raman investigation of rare-earth phosphate 
glasses for potential use as radioactive waste forms: Final 
technical report, 12:18626 (R;US) 
PHOSPHATIDYLCHOLINE 
See LECITHINS 
PHOSPHORS 
Thermoluminescence 
Microdosimetry and thermoluminescence, 12:19629 (BA;US) 
PHOSPHORUS 
Electron-Atom Collisions 
Basic data for Monte Carlo calculations of the transport of 
electrons and protons in Ar, CH/sub 4/, and P-10 gases, 
12:19353 (BA;US) 
PHOSPHORUS 32 
Radi 
Enzymic synthesis of nucleotides labelled with /sup 32/P, 
12:18768 (RA;XM;In Russian) 
PHOSPHORUS 33 
Radiochemistry 
Enzymatic methods of the preparation of nucleoside-5’- 
triphosphates labelled with phosphorus-33, 12:18769 
(RA;XM;In Russian) 
PHOSPHORUS-GROUP TRANSFERASES 
Code number 2.7. 
Biological Effects 
Mechanisms of benzo (alpha)pyrene-detoxication in mammalian 
cells, 12:19137 (BA;US) 
PHOTOACOUSTIC EFFECT 
Mathematical Models 
Thermal piston model for the optoacoustic effect: Sound 
generation in an optically thick gas, 12:19701 (J;US) 
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PHOTOACOUSTIC SPECTROSCOPY 
Research Programs 
Fourier transform photoacoustic spectroscopy: Progress report 
for period April 1, 1984-September 29, 1986, 12:18623 
(R;US) 
PHOTOCHEMICAL ENERGY STORAGE 
Chemical Reaction Kinetics 
HMI Radiation Chemistry Department. Scientific report 1985, 
12:18741 (R;DE;In German) 
PHOTOCHEMISTRY 
Radiation Laboratory, University of Notre Dame: Quarterly 
report, October 1-December 31, 1986, 12:18739 (R;US) 
Research Programs 
Radiation Laboratory, University of Notre Dame: Quarterly 
report, October 1-December 31, 1986, 12:18739 (R;US) 
PHOTOCONDUCTORS 
Response Functions 
Transient photoconductive response of InP:Fe, 12:18659 (J;US) 
PHOTODISINTEGRATION 
See PHOTONUCLEAR REACTIONS 
PHOTOELECTROCHEMICAL CELLS 
Photocurrents 
Photocurrent spectroscopy of lattice-matched superlattice 
electrodes in photoelectrochemical cells, 12:18658 (J;US) 
PHOTOELECTROLYSIS 
Membrane mimetic chemistry, 12:18740 (R;US) 
PHOTOELECTRON SPECTROSCOPY 
Reviews 
Electron spectrometry experiments with the use of synchrotron 
radiation, 12:19370 (BA;SG) 
PHOTOMAGNETOELECTRIC EFFECT 
See MAGNETIC FIELDS 
PHOTON DETECTION (X-RAY) 
See X-RAY DETECTION 
PHOTON-ATOM COLLISIONS 
Excitation 
Multiphoton processes at high laser intensities, 12:19374 
(BA;SG) 
Photoionization 
Multiphoton processes at high laser intensities, 12:19374 
(BA;SG) 
PHOTONUCLEAR REACTIONS 
High-energy photoproduction of charmed states, 12:19409 
(BA;US) 
Photoproduction 
Electromagnetic and weak constraints on the ground state 
wave functions of °C and #*N, 12:19603 (J;NL) 
PHOTOVOLTAIC CONVERSION 
Technology Assessment 
Photovoltaic progress: an incremental process, 12:18023 (J;US) 
PHYSICAL CHEMISTRY 
Parallel algorithms for quantum chemistry. I. Integral 
transformations on a hypercube multiprocessor, 12:19326 
(J;US) 
PHYSICAL RADIATION EFFECTS 
Materials modification by energetic beams, 12:18520 (R;US) 
Displacement Rates 
Energetic displacement cascades and their roles in radiation 
effects, 12:18513 (R;US) 
Reviews 
Energetic displacement cascades and their roles in radiation 
effects, 12:18513 (R;US) 
PIG ION SOURCES 
See PENNING ION SOURCES 
PIGE ANALYSIS 
See PROTON REACTIONS 
PIGMENT CELLS 


See ANIMAL CELLS 
PIGMENTS 


PIGMENTS 
Decomposition 
Induction and mechanism of plant pigment bleaching, 12:19227 
(RA;DE;In German) 
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PI-K ATOMS 
Lifetime 
A/sub 7K/ dimesonic atom and q/sup 2/ terms in quark 
model superconducting, 12:19315 (R;SU;In Russian) 
Quark Model 
A/sub 7K/ dimesonic atom and q/sup 2/ terms in quark 
model superconducting, 12:19315 (R;SU;In Russian) 
PILOT PLANTS 
See also WIPP 


Construction and operation of a pilot plant for the production 
of high-quality gypsum to be used in underground mining. 
Final report, 12:18619 (R;DE;In German) 
Operation 
Construction and operation of a pilot plant for the production 
of high-quality gypsum to be used in underground mining. 
Final report, 12:18619 (R;DE;In German) 
PINS (FUEL) 
See FUEL PINS 
PION MINUS REACTIONS 
Charge-Exchange Reactions 
Isovector resonances in pion single-charge-exchange reactions, 
12:19552 (R;US) 
Elastic Scattering 
Elastic and inelastic scattering of 50-MeV pions from /sup 
28/Si and /sup 30/Si, 12:19538 (J;US) 
Scattering 


Elastic and inelastic scattering of 50-MeV pions from /sup 
28/Si and /sup 30/Si, 12:19538 (J;US) 
Pionization 
Inclusive distributions of 7/sup -/ - mesons produced in 7/sup 
-/C interactions at P/sub 0/ = 40 GeV/c and in pC and 
pTa interactions /sub 0/ = 9.9 G, 12:19394 (R;SU;In 
Russian) 
Strong Interactions 
Isovector resonances in pion single-charge-exchange reactions, 
12:19552 (R;US) 
PION MINUS-PROTON INTERACTIONS 
Differential Cross Sections 
New class of rigorous asymptotic correlations of the 
Pomeranchuk theorem type, 12:19419 (RA;SU) 
Particle Production 
Analysis of g/sub T/(2050—2350) as glueball candidate, 
12:19509 (J;US) 


Lengths 
Deser-Goldberger-Baumann-Thirring formula for 7~ p atoms, 
12:19462 (J;US) 
PION PLUS REACTIONS 
Charge-Exchange Reactions 
Isovector resonances in pion single-charge-exchange reactions, 
12:19552 (R;US) 
Differential Cross Sections 
Calculation of the wsup(+)sup(7)Li -> pesup(+ )esup(- 
Jsup(6)Li, 12:19592 (R;SU;In Russian) 
Elastic Scattering 
Elastic and inelastic scattering of 50-MeV pions from /sup 
28/Si and /sup 30/Si, 12:19538 (J;US) 
Inelastic 
Elastic and inelastic scattering of 50-MeV pions from /sup 
28/Si and /sup 30/Si, 12:19538 (J;US) 
Strong Interactions 
Isovector resonances in pion single-charge-exchange reactions, 
12:19552 (R;US) 
PION REACTIONS 
See also PION MINUS REACTIONS 
PION PLUS REACTIONS 
Research Programs 
Research in experimental nuclear physics: Progress report, 
12:19535 (R;US) 
PIONIC ATOMS 
Chiral Symmetry 
am and Ka mesic atom properties and meson chiral interaction 
parameters, 12:19435 (R;SU;In Russian) 
Quark Model 
(/sup +/7/sup -/)-diseatom, epsilon-meson mass and 777- 
scattering lengths, 12:19432 (R;SU;In Russian) 


Spectral Shift 
Deser-Goldberger-Baumann-Thirring formula for 2~ p atoms, 
12:19462 (J;US) 
PION-KAON INTERACTIONS 
A/sub 7K/ dimesonic atom and q/sup 2/ terms in quark 
model superconducting, 12:19315 (R;SU;In Russian) 
PION-PION INTERACTIONS 
Elastic Scattering 
Pion-pion scattering at high energies, 12:19416 (RA;SU) 
Lengths 


(a/sup +/7/sup -/)-diseatom, epsilon-meson mass and m7- 
scattering lengths, 12:19432 (R;SU;In Russian) 
PION-PROTON INTERACTIONS 
See also PION MINUS-PROTON INTERACTIONS 
Inelastic Scattering 
Resonance particle production in inelastic N-N and 7-N 
interactions, 12:19426 (R;SU) 
PIONS 
See also PIONS MINUS 
PIONS NEUTRAL 
PIONS PLUS 
Electromagnetic Form Factors 
Form factors of hadrons in quantum chromodynamics: the 
factorization and the QCD sum rules method, 12:19420 
(RA;SU;In Russian) 
Photoproduction 
Pion inelastic scattering, pion photoproduction and inelastic 
electron scattering on light nuclei, 12:19580 (R;SU) 
Wave Functions 
Structure of two-loop evolution kernels and evolution of the 
pion wave function in phisub((6))sup(3) and QCD, 12:19436 
(R;SU;In Russian) 
PIONS MINUS 
Electromagnetic Form Factors 
Analyticity at the data analysis of hadron electromagnetic form 
factor, 12:19434 (R;SU;In Russian) 
Particle Production 
Inclusive distributions of 7/sup -/ - mesons produced in m/sup 
-/C interactions at P/sub 0/ = 40 GeV/c and in pC and 
pTa interactions /sub 0/ = 9.9 G, 12:19394 (R;SU;In 
Russian) 
Peculiarities of A hyperon and 7 meson production in nucleus- 
nucleus collisions at high energies, 12:19536 (R;SU) 
PIONS NEUTRAL 


Phenomenological multipole analysis of y+p->p+7/sup 0/ 
reaction in the energy region from threshold to 
Esub(y)= 1200 MehV, 12:19443 (R;SU;In Russian) 
PIONS PLUS 
Electromagnetic Form Factors 
Analyticity at the data analysis of hadron electromagnetic form 
factor, 12:19434 (R;SU;In Russian) 
Particle Production 
Study on anomalous pion production in the Cu(p,7/sup +/)X 
reaction at Tsub(p) equal 350 MeV energy, 12:19395 
(RA;SU;In Russian) 
PIPELINE QUALITY GAS 
See HIGH BTU GAS 
PIPES 
Compression Strength 
Collapse resistance of oilfield tubing and casing for maximum 
diameter up to 7”. Final report, 12:17810 (R;DE;In German) 
District Heating 
Frost heave problems associated with district heating mains 
beneath roads. Theoretical simulation of various types of 
insulation, 12:18414 (R;SE;In Swedish) 
Material Balance 
International Atomic Energy Agency UFe cascade header pipe 
test loop: Safety assessment, 12:17949 (R;US) 
Materials Testing 
Collapse resistance of oilfield tubing and casing for maximum 
diameter up to 7”. Final report, 12:17810 (R;DE;In German) 
Stresses 
Collapse resistance of oilfield tubing and casing for maximum 
diameter up to 7”. Final report, 12:17810 (R;DE;In German) 





PIPES 
Thermal insulation 


Thermal Insulation 
Frost heave problems associated with district heating mains 
beneath roads. Theoretical simulation of various types of 
insulation, 12:18414 (R;SE;In Swedish) 
PITCHES 
Liquefaction 
Improved coal conversion in CO/water systems: Final report 
for the period September 4, 1984 through September 1, 1986, 
12:17702 (R;US) 
NMR Spectra 
Improved coal conversion in CO/water systems: Final report 
for the period September 4, 1984 through September 1, 1986, 
12:17702 (R;US) 
PLANETARY ATMOSPHERES 
Excludes EARTH ATMOSPHERE. 
Mathematical Models 
Physics and chemistry of dusty plasmas: a laboratory and 
theoretical investigation. Final Report, 12:19272 (R;US) 
PLANETARY EVOLUTION 
Fluctuations 
Galactic cycles and their relationship to life on earth, 12:19287 
(BA;US) 
PLANTS 
See also ALGAE 
BUFFALO GOURD 


CONIFERS 
SEAWEEDS 


Biological Stress 
Morphological and physiological reactions of stressed plants, 
12:19212 (RA;DE;In German) 
Photosynthesis, stress and stress factors, 12:19216 (RA;DE;In 
German) 
Exposure Chambers 
New environmental chambers at the GSF/Munich, 12:19217 
(RA;DE) 
Multi-Element Analysis 
Contribution to environmental specimen banking. Pt. 3. 
Evaluation of element concentration cadasters in different 
plants and soil types in Germany, Austria and Sweden, 
12:19080 (R;DE;In German) 
Photosynthesis 
Gas exchange measurements: A method for recognition of 
latent plant injuries, 12:19213 (RA;DE;In German) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (PILOT) 
See PILOT PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also COLD PLASMA 
COLLISIONAL PLASMA 
EQUILIBRIUM PLASMA 
HIGH-BETA PLASMA 
HOMOGENEOUS PLASMA 
HOT PLASMA 


LASER-PRODUCED PLASMA 
ROTATING PLASMA 


Ambipolar Diffusion 
Calculation of neoclassical fluxes in the plateau regime for 
nonaxisymmetric toroidal plasmas, 12:19757 (J;US) 
Antennas 
Ponderomotive stabilization of flute modes in mirrors: 
Feedback control and numerical results, 12:19756 (J;US) 
Charged-Particle Transport 
Correlation of magnetic fluctuations and edge transport in the 
Doublet III tokamak, 12:19765 (J;US) 
Coulomb Field 
Poloidally asymmetric electrostatic potentials in closed line 
bumpy toroids, 12:19749 (J;US) 
Cyclotron Instability 
Magnetic drift induced ion-cyclotron maser instability, 
12:19750 (J;US) 
Cyclotron Radiation 
Radiation from pulsed electron beams in space plasmas. Interim 
report, January 1984-March 1985, 12:19710 (R;US) 
Whistler emission and absorption coefficients from an 
anisotropic, multi-component plasma including dielectric 
response, 12:19769 (D;US) 
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Doppler Effect 
Techniques for obtaining velocity distributions of atoms or ions 
from Doppler-broadened spectral line profiles, 12:19715 
(R;US) 
Electric Fields 
Effect of electric fields and fluctuations on confinement in a 
bumpy torus, 12:19745 (J;US) 
Generation and control of high transient electrical potentials 
within a mirror-confined plasma, 12:19741 (J;US) 
Electrical Transients 
Generation and control of high transient electrical potentials 
within a mirror-confined plasma, 12:19741 (J;US) 
Emission Spectra 
Techniques for obtaining velocity distributions of atoms or ions 
from Doppler-broadened spectral line profiles, 12:19715 
(R;US) 
jum 
Double adiabatic relaxation and stability, 12:19742 (J;US) 
Fluctuations 
Effect of electric fields and fluctuations on confinement in a 
bumpy torus, 12:19745 (J;US) 
Flute Instability 
Ponderomotive stabilization of flute modes in mirrors: 
Feedback control and numerical results, 12:19756 (J;US) 
Flux Density 
Calculation of neoclassical fluxes in the plateau regime for 
nonaxisymmetric toroidal plasmas, 12:19757 (J;US) 
Heat Flow 
Anomalous transport and the coupling of plasma diffusion and 
heat flow, 12:19755 (J;US) 
Heat Flux 
Calculation of neoclassical fluxes in the plateau regime for 
nonaxisymmetric toroidal plasmas, 12:19757 (J;US) 
Impurities 
Transport of impure plasma with arbitrary toroidal rotation, 
12:19747 (J;US) 
Magnetic Field Configurations 
Double adiabatic relaxation and stability, 12:19742 (J;US) 
Magnetic topology of helical Ohmic steady states, 12:19743 
(J;US) 
Poloidally asymmetric electrostatic potentials in closed line 
bumpy toroids, 12:19749 (J;US) 
Magnetic Islands 
Sawtooth stabilization through island pressure enhancement, 
12:19758 (J;US) 
Masers 
Magnetic drift induced ion-cyclotron maser instability, 
12:19750 (J;US) 
Nonlinear Problems 
Nonlinear plasma dynamics in the plasma wake-field 
accelerator, 12:18896 (J;US) 
Ponderomotive stabilization of flute modes in mirrors: 
Feedback control and numerical results, 12:19756 (J;US) 
Oscillation Modes 
Sawtooth stabilization through island pressure enhancement, 
12:19758 (J;US) 
Oscillations 
Nonlinear plasma dynamics in the plasma wake-field 
accelerator, 12:18896 (J;US) 
Plasma Density 
Effect of electric fields and fluctuations on confinement in a 
bumpy torus, 12:19745 (J;US) 
Plasma Instability 
Finite-8 ion mixing mode in sheared magnetic geometry, 
12:19751 (J;US) 
Plasma Pressure 
Sawtooth stabilization through island pressure enhancement, 
12:19758 (J;US) 
Plasma Simulation 
Double adiabatic relaxation and stability, 12:19742 (J;US) 
Pulsed Irradiation 
Radiation from pulsed electron beams in space plasmas. Interim 
report, January 1984-March 1985, 12:19710 (R;US) 
Rotating Plasma 
Transport of impure plasma with arbitrary toroidal rotation, 
12:19747 (J;US) 
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Strong-Coupling Model 
Equation of motion for correlation function of strongly- 
coupled plasma, 12:19770 (BA;US) 
Diffusion 


Anomalous transport and the coupling of plasma diffusion and 
heat flow, 12:19755 (J;US) 
Tilting Instability 
Experimental investigation of line-tying effects on the 
spheromak tilt mode, 12:19761 (J;US) 
Transport Theory 
Stochastic electron dynamics due to drift waves in a sheared 
magnetic field and other drift motion problems, 12:19716 
(R;US) 
Wave Propagation 
Focusing effects on waves propagating in a nonuniform 
plasma, 12:19752 (J;US) 
PLASMA DIAGNOSTICS 


Integral methods of the problem solution on magnetic plasma 
diagnostics in tokamak, 12:19730 (R;SU;In Russian) 
Neutron Detection 
Neutron ion temperature measurement, 12:19736 (R;US) 
Scattering 


Application of millimeter-wave scattering to diagnostics of 
fusion alphas, 12:19712 (R;US) 
X-Ray Spectra 
Tokamak x ray diagnostic instrumentation, 12:19738 (R;US) 
X-Ray Spectroscopy 
Spectroscopic studies of an argon plasma produced in a 
relativistic electron beam gas puff Z pinch, 12:19340 (J;US) 
PLASMA INSTABILITY 
Ion Temperature 
Finite-B ion mixing mode in sheared magnetic geometry, 
12:19751 (J;US) 
Stabilization 
Sawtooth stabilization through island pressure enhancement, 
12:19758 (J;US) 
PLASMA OSCILLATIONS 
See PLASMA WAVES 
PLASMA (QUARK) 
See QUARK MATTER 
PLASMA RINGS 
Design 
Design considerations for the Cornell megavolt ion coil 
experiment (MICE), 12:19793 (RA;US) 
Performance 
Generation of stable mixed-compact-toroid rings by inducing 
plasma currents in strong E-rings, 12:19795 (RA;US) 
Preparation for electron ring - plasma ring merging 
experiments in RECE-MERGE, 12:19794 (RA;US) 
PLASMA SHEATH 


Theory 
Plasma flow in the sheath and the presheath of a scrape-off 
layer, 12:19718 (R;DE) 
PLASMA SHEET 
Shock Waves 


Structure of a slow mode shock observed in the plasma sheet 
boundary layer, 12:19304 (J;US) 
PLASMA SIMULATION 
P Codes 
Method for incorporating Gauss’ law into electromagnetic PIC 
codes, 12:19766 (J;US) 
PLASMA WAVES 
Interactions 
Plasma simulation of ion acceleration by lower-hybrid waves 
in the suprauroral region, 12:19299 (R;US) 
Parametric Instabilities 
Parametric processes of lower-hybrid waves in 
multicomponent auroral plasmas, 12:19297 (R;US) 


Analytic ion conics in the magnetosphere, 12:19298 (R;US) 
PLASTIC FOAMS 


Strength 
Fabrication of open cell epoxy foam: Final report, 12:18618 
(R;US) 
Fabrication 
Fabrication of open cell epoxy foam: Final report, 12:18618 
(R;US) 


PLASTIC SCINTILLATION COUNTERS 
See PLASTIC SCINTILLATION DETECTORS 
PLASTIC SCINTILLATION DETECTORS 

Physical Radiation Effects 
Degradation of plastic scintillator exposed to Tevatron tunnel 
background radiation, 12:18988 (J;NL) 
PLATES 
Thicker than SHEETS or FOILS. 
Eddy Currents 

The coupling of mechanical dynamics and induced currents in 

plates and surfaces, 12:19801 (R;US) 
PLATINUM 
Adsorption Heat 

Estimates of the heats of adsorption for Pt and Pd monolayers 

on Ta(110), 12:18580 (J;US) 
Catalytic Effects 

Desorption and reaction kinetics studied on model supported 
catalysts: Progress report, 12:18524 (R;US) 

Effect of nature of supported metallic catalysts on formation of 
carbon deposits, 12:17819 (R;FR;In French) 

Chemical 

Electronic structure and chemical properties of Pt overlayers 

on Nb(110), 12:18564 (J;US) 
Chemical Reactions 

Investigation of metal/GaAs reactions by heavy ion 
Rutherford backscattering spectrometry (HIRBS), 12:18666 
(BA;US) 

Electronic Structure 

Electronic structure and chemical properties of Pt overlayers 
on Nb(110), 12:18564 (J;US) 

Estimates of the heats of adsorption for Pt and Pd monolayers 
on Ta(110), 12:18580 (J;US) 

Photoelectron Spectroscopy 
Estimates of the heats of adsorption for Pt and Pd monolayers 
on Ta(110), 12:18580 (J;US) 
Sorptive Properties 
Desorption by electronically stimulated adsorbate rotation, 
12:18653 (J;US) 
Surface Properties 

Desorption and reaction kinetics studied on model supported 

catalysts: Progress report, 12:18524 (R;US) 
PLATINUM ALLOYS 
Antiferromagnetism 

Development of antiferromagnetic correlations in the heavy- 

fermion system UPts, 12:18571 (J;US) 
Fermi Level 

Predictions of anisotropic superconductivity in UlIrs and UPts, 

12:18508 (R;US) 
Superconductivity 
Predictions of anisotropic superconductivity in UIrs and UPts, 
12:18508 (R;US) 
PLESIOTHERAPY 
See RADIOTHERAPY 
PLOWS (COAL) 
See COAL PLOWS 
PLUMES 
Atmospheric Chemistry 

Plume dispersion models of coal-fired power plants with 
respect to chemical transformation and dry deposition, 
12:19028 (R;NL;DU) 

Diffusion 

Effects of buildings on low-level atmospheric discharges, 
12:19066 (R;FR) 

Results of atmospheric diffusion experiments. Vol. 1. 
TOKAI80, TOKAIS81, 12:19067 (R;JP;In Japanese) 

Environmental Transport 

Modeling dispersion of the Teruel power plant plume, 12:19042 
(R;NO) 

Sources and atmospheric transport of toxic trace elements and 
chlorinated hydrocarbons and their migration through 
individual environmental media, 12:19043 (R;NO) 

Instability 

Instability of waste plumes adsorbed on iron oxide in soils, 

12:17935 (R;US) 





Mathematical Models 
Plume dispersion models of coal-fired power plants with 
respect to chemical transformation and dry deposition, 
12:19028 (R;NL;DU) 
Opacity 
Options to alleviate plume opacity problems caused by 
condensation aerosols, 12:18100 (RA;US) 
Relationship of opacity to the loss mechanisms in ESPs, 
12:18101 (RA;US) 
Stack opacity model, 12:18102 (RA;US) 
PLUTONIUM 
Chemical Reactions 
Chemical behaviour of Pu and Am: Hydrolysis reaction in 
brine solutions, carbonate complexation, a-radiolysis, humate 
complexation and speciation, 12:18786 (R;DE;In German) 
Hydrolysis 
Hydrolysis and formation constants at 25°C, 12:18708 (R;US) 
Material Unaccounted For 
Strategic special nuclear material inventory differences: 
Semiannual report, 12:17945 (R;US) 


Future concepts of pyrometallurgical operations at the 
Savannah River Plant, 12:17853 (R;US) 
PLUTONIUM 238 
Material Unaccounted For 
Strategic special nuclear material inventory differences: 
Semiannual report, 12:17945 (R;US) 
PLUTONIUM 239 TARGET 
Neutron Reactions 
Coherent evaluation of anti v/sub p/ for *°U, 7°*U, and **°Pu, 
12:19565 (R;FR) 
PLUTONIUM COMPLEXES 
Carbonates 
Chemical behaviour of Pu and Am: Hydrolysis reaction in 
brine solutions, carbonate complexation, a-radiolysis, humate 
complexation and speciation, 12:18786 (R;DE;In German) 
PLUTONIUM COMPOUNDS 
See also PLUTONIUM FLUORIDES 
Hydrolysis 
Chemicz! behaviour of Pu and Am: Hydrolysis reaction in 
brine soiutions, carbonate complexation, a-radiolysis, humate 
complexation and speciation, 12:18786 (R;DE;In German) 
Radiolysis 
Chemical behaviour of Pu and Am: Hydrolysis reaction in 
brine solutions, carbonate complexation, a-radiolysis, humate 
complexation and speciation, 12:18786 (R;DE;In German) 
PLUTONIUM FLUORIDES 
Electronic Structure 
Ab initio study of low-lying 5f—5f excitations in PuFe, 
12:19342 (J;US) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
PNEUMATIC TRANSPORT 
Test Facilities 
Study of dense phase cohesive coal transport in plugs: 
Quarterly report, September-November 1986, 12:17786 
(R;US) 
PNL 
See BATTELLE PACIFIC NORTHWEST LABORATORIES 
POINT MUTATIONS 
See GENE MUTATIONS 
POISONS (CHEMICAL) 
See HAZARDOUS MATERIALS 
POLAND 
Coal Mining 
Drivage development and support of roadways and faces in 
deep mines and, consequently, in more difficult mining, 
geological and atmospheric conditions, 12:17765 (R;XU) 
Coal Reserves 
Recent progress in research and development concerning the 
mechanization and automation of coal-mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17775 (R;XU) 
Surface Mining 
Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
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repairs of equipment so as to reduce idle time, 12:17780 
(R;XU) 


Underground Mining 

Recent progress in research and development concerning the 
mechanization and automation of coal-mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17775 (R;XU) 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17774 (R;XU) 

POLAR REGIONS 
F Region 

Polar cap F layer patches: structure and dynamics, 12:19292 

(R;US) 
POLARIZED TARGETS 

Frozen spin polarized deuteron target 60 cm/sup 3/ in volume, 

12:18945 (R;SU) 


Preparation 
Cr (5) complex synthesis in deuterated ethanediol and 
propanediol for the target with polarized deuterons, 12:18707 
(R;SU;In Russian) 
POLICY 
See ENERGY POLICY 
ENVIRONMENTAL POLICY 
POLLUTION 
See also AIR POLLUTION 
NOISE POLLUTION 
WATER POLLUTION 


Sampling 
Statistical methods for environmental pollution monitoring, 
12:19060 (B;US) 
POLLUTION CONTROL EQUIPMENT 


See also BAGHOUSES 
CATALYTIC CONVERTERS 
ELECTROSTATIC PRECIPITATORS 
SCRUBBERS 


Adsorbents 

Alternative SO, sorbents, 12:18171 (RA;US) 

Analysis of the sorbent injection process for in-furnace SO2 
control, 12:18181 (RA;US) 

Application of upper-furnace sorbent injection for SO2 control 
in coal-fired cyclone-equipped boilers, 12:18177 (RA;US) 

Comparison of combustion facilities and calcium-based sorbents 
in terms of their sulfur capture performance, 12:18174 
(RA;US) 

Controlling pollutant emissions from coal and oil combustors 
through the supplemental use of natural gas, 12:18178 
(RA;US) 

Dry sorbent SO: control for new power plants burning low 
sulfur western coals, 12:18164 (RA;US) 

Effectiveness of additives for enhancing SO2 removal with 
calcium based sorbents, 12:18170 (RA;US) 

Effects of injection temperature and quench rate on sorbent 
utilization, 12:18176 (RA;US) 

Enhanced sulfur capture by promoted calcium-based sorbents, 
12:18169 (RA;US) 

Enhanced utilization of furnace injected calcium-based 
sorbents, 12:18166 (RA;US) 

EPA study of hydroxide reactivity in a differential reactor, 
12:18172 (RA;US) 

Fundamental studies of sorbent reactivity in isothermal 
reactors, 12:18173 (RA;US) 

Physical parameters governing the reactivity of Ca(OH): with 
SOz, 12:18165 (RA;US) 

Pilot scale furnace evaluation of hydrated sorbents for SO. 
capture, 12:18163 (RA;US) 

Reactivity of atmospheric and pressure hydrated sorbents for 
SO: control, 12:18167 (RA;US) 

Sorbent development and production studies, 12:18168 
(RA;US) 

Sorbent injector design for sulfur oxides control from 
tangentially fired furnaces by dry sorbent injection, 12:18180 
(RA;US) 

Economic Analysis 

Technical and economic evaluation of high temperature and 

high pressure particulate cleanup systems, 12:18106 (RA;US) 
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Operation 

Air quality control system heat rate improvement, 12:18082 

(RA;US) 
Performance 

Air quality control system heat rate improvement, 12:18082 
(RA;US) 

Particulate control at high temperature and pressure for 
emerging electric power generation technologies, 12:18107 
(RA;US) 

Precalcination and its effect on sorbent utilization during upper 
furnace injection, 12:18162 (RA;US) 

Technical and economic evaluation of high temperature and 
high pressure particulate cleanup systems, 12:18106 (RA;US) 

Reviews 
Utility perspective, 12:18161 (RA;US) 
Technology Assessment 

Coal combustion overview/technical perspective of the EPA 
program, 12:18159 (RA;US) 

Overview/technical perspective of the EPRI program, 
12:18160 (RA;US) 

Particulate control at high temperature and pressure for 
emerging electric power generation technologies, 12:18107 
(RA;US) 

POLLUTION SOURCES 
See also STATIONARY POLLUTANT SOURCES 
Air Pollution 
Determination of air toxic emissions from non-traditional 
sources in the puget sound region, 12:19046 (R;US) 
POLOIDAL DIVERTOR EXPERIMENT 
See PDX DEVICES 
POLOIDAL DIVERTORS 


See POLOIDAL FIELD DIVERTORS 
POLOIDAL FIELD DIVERTORS 
Computerized Simulation 
TFTR poloidal coil fault analysis, 12:19809 (J;US) 


Design 
TFTR poloidal coil fault analysis, 12:19809 (J;US) 
Fault Tree Analysis 
TFTR poloidal coil fault analysis, 12:19809 (J;US) 
MHD Equilibrium 
Positional instability analysis in JT-60, 12:19721 (R;JP;In 
Japanese) 
POLONIUM 208 
Excited States 
Study on the properties of low-lying excited states of 
sup(208,209,210)Po and sup(209,211)At, 12:19558 (R;SU;In 
Russian) 
POLONIUM 209 
Excited States 
Study on the properties of low-lying excited states of 
sup(208,209,210)Po and sup(209,211)At, 12:19558 (R;SU;In 
Russian) 


Excited States 
Study on the properties of low-lying excited states of 
sup(208,209,210)Po and sup(209,211)At, 12:19558 (R;SU;In 
Russian) 
POLYACRYLONITRILE 
See NITRILES 
POLYAMIDES 
Chromatography 
Study of intra-molecular crosslinking of polyacrylamide in 
Cr(III)-polyacrylamide gelation by size-exclusion 
chromatography, low-angle laser light scattering, and 
viscometry, 12:18733 (BA;US) 
Cross-Linking 
Study of intra-molecular crosslinking of polyacrylamide in 
Cr(iIl)-polyacrylamide gelation by size-exclusion 
chromatography, low-angle laser light scattering, and 
viscometry, 12:18733 (BA;US) 
Gelation 
Study of intra-molecular crosslinking of polyacrylamide in 
Cr(ilIl)-polyacrylamide gelation by size-exclusion 
chromatography, low-angle laser light scattering, and 
viscometry, 12:18733 (BA;US) 


Light Scattering 

Study of intra-molecular crosslinking of polyacrylamide in 
Cr(ill)-polyacrylamide gelation by size-exclusion 
chromatography, low-angle laser light scattering, and 
viscometry, 12:18733 (BA;US) 


Rheological behavior of Pusher 500 under a variety of 
chemical and thermal conditions: Topical report (Partially 
hydrolyzed polyacrylamide), 12:17817 (R;US) 

Viscosity 

Rheological behavior of Pusher 500 under a variety of 
chemical and thermal conditions: Topical report (Partially 
hydrolyzed polyacrylamide), 12:17817 (R;US) 

POLYCYCLIC AROMATIC HYDROCARBONS 
Adsorption 

Chemical reactivity of polycyclic aromatic compounds 
adsorbed on coal stack ash, 12:17800 (BA;US) 

Transformation of benzo(a)pyrene-/sup 14/C and 
benz(a)anthracene-/sup 14/C adsorbed on fly ash under 
influence of light and by air pollutants, 12:17752 (R;NL;DU) 

Chemical Composition 

Overview of the Rio de Janeiro Aerosol Characterization 

study, 12:19059 (J;US) 
Chemical Reaction Kinetics 

Chemical reactivity of polycyclic aromatic compounds 

adsorbed on coal stack ash, 12:17800 (BA;US) 
Chemical Reactions 

Transformation of benzo(a)pyrene-/sup 14/C and 
benz(a)anthracene-/sup 14/C adsorbed on fly ash under 
influence of light and by air pollutants, 12:17752 (R;NL;DU) 

Ecological Concentration 

Overview of the Rio de Janeiro Aerosol Characterization 

study, 12:19059 (J;US) 
Gas Chromatography 

On-line supercritical fluid extraction - capillary gas 

chromatography, 12:18689 (J;US) 
Photochemical Reactions 

Transformation of benzo(a)pyrene-/sup 14/C and 
benz(a)anthracene-/sup 14/C adsorbed on fly ash under 
influence of light and by air pollutants, 12:17752 (R;NL;DU) 

Solvent Extraction 
On-line supercritical fluid extraction - capillary gas 
chromatography, 12:18689 (J;US) 
POLYETHERS 
See POLYETHYLENE GLYCOLS 
POLYETHYLENE GLYCOLS 
Solvent Properties 

Effect of solvent upon competitive liquid-liquid extraction of 
alkali metal cations by 2-[(sym-Dibenzo-16-crown- 
5)oxy]decanoic acid, 12:18692 (J;US) 

POLYETHYLENE OXIDES 
See POLYETHYLENE GLYCOLS 
POLYMER FLOODING 
See MICROEMULSION FLOODING 
POLYMERS 
Chemical Radiation Effects 

HMI Radiation Chemistry Department. Scientific report 1985, 

12:18741 (R;DE;In German) 
Electric Conductivity 

Fourier transform photoacoustic spectroscopy: Progress report 
for period April 1, 1984-September 29, 1986, 12:18623 
(R;US) 

Liquefaction 

Improved coal conversion in CO/water systems: Final report 
for the period September 4, 1984 through September 1, 1986, 
12:17702 (R;US) 

Molecular Structure 

The physics of photons and neutrons with applications of 

deuterium labeling methods to polymers, 12:19631 (R;US) 
Structure Factors 

Integral-equation theory of the structure of polymer melts, 
12:18652 (J;US) 

Nonequilibrium statistics of flexible macromolecules in dilute 
solutions. II. Macromolecular extension and comparison with 
nonequilibrium Brownian dynamics, 12:18642 (J;US) 





Viscosity 
Design, construction, and operation of an apparatus to measure 
viscosity and screen factor of polymer solutions at high 
temperatures: Topical report, 12:17816 (R;US) 
POLYNOMIALS 
Continuous Hahn polynomials and the Heisenberg algebra, 
12:19687 (J;US) 
POLYNUCLEAR AROMATIC HYDROCARBONS 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POLYSACCHARIDES 
See also CELLULOSE 
Molecular Structure 
Workshop on a carbohydrate structure data base: Summary 
report, 12:19133 (R;US) 
POLYTHIONATES 
See OXYGEN COMPOUNDS 
POLYTHIONIC ACIDS 
See OXYGEN COMPOUNDS 
POLY(VINYLIDENE FLUORIDE) 


See FLUORINATED ALIPHATIC HYDROCARBONS 
POLYVINYLS 


POLYVINYLS 
Performance 
Poly(4-vinylpyridine)-coated glassy carbon flow detectors, 
12:18686 (J;US) 
Surface Properties 
Poly(4-vinylpyridine)-coated glassy carbon flow detectors, 
12:18686 (J;US) 
POMERANCHUK THEOREM 
Correlation Functions 
New class of rigorous asymptotic correlations of the 
Pomeranchuk theorem type, 12:19419 (RA;SU) 
PORE STRUCTURE 
See MICROSTRUCTURE 
POROUS MATERIALS 
Nuclear Magnetic Resonance 
NMR investigation of porous structures: Ceramics and 
sandstones: Annual technical [progress] report, 12:18625 
(R;US) 
PORPHYRINS 
See also CHLOROPHYLL 
Electron Transfer 
Pulse radiolytic studies of inter- and intramolecular electron 
transfer processes: Progress report, 12:18702 (R;US) 
PORPOISES 
See CETACEANS 
POSITRON BEAMS 
Beam Neutralization 
Glancing angle scattering and neutralization of a positron beam 
at metal surfaces, 12:19330 (J;US) 
POSITRON CAMERAS 


Design of POSICAM: A high resolution multislice whole body 
positron camera, 12:19164 (R;US) 
Spatial Resolution 
Design of POSICAM: A high resolution multislice whole body 
positron camera, 12:19164 (R;US) 
POSITRON-ATOM COLLISIONS 
Inelastic screening influence on the probability of transmission 
ultrarelativistic positronia through matter, 12:19612 (R;SU;In 
Russian) 
Total Cross Sections 
Cross sections of excitations and ionization of relativistic 
positronium in interactions with atoms, 12:19316 (R;SU;In 
Russian) 
POSITRONIUM 
Atoms 
Total cross section for relativistic positronium interaction with 
atom, 12:19314 (R;SU) 


Temperature dependence of the positronium work function, 
12:19333 (J;US) 
Energy Levels 
Cross sections of excitations and ionization of relativistic 
positronium in interactions with atoms, 12:19316 (R;SU;In 
Russian) 


Nuclear Matter 
Inelastic screening influence on the probability of transmission 
ultrarelativistic positronia through matter, 12:19612 (R;SU;In 
Russian) 
POSITRONS 
See also COSMIC POSITRONS 
Annihilation 
A decade of variable positron annihilation radiation from the 
center of the Milky Way, 12:19291 (BA;US) 
Gyromagnetic Ratio ; 
Electron and positron geonium experiments, 12:19359 (BA;SG) 
POSTULATED PARTICLES 


See also GLUONS 
GOLDSTONE BOSONS 
HIGGS BOSO. 
MAGNETIC MONOPOLES 
QUARKS 


Helicity 
Mirror fermions and cosmology, 12:19512 (BA;US) 
Particle Widths 
Phenomenology of the color scalars, 12:19418 (RA;SU;In 
Russian) 
Quantum Numbers 
Mirror fermions and cosmology, 12:19512 (BA;US) 
. Spin 
The spins of cyons and dyons, 12:19707 (BA;US) 


Mirror fermions and cosmology, 12:19512 (BA;US) 
POTASSIUM 
Diffusion 
Ion diffusion in highly densified bentonite, 12:18711 (R;CH;In 
German) 
Solvent Extraction 
Effect of solvent upon competitive liquid-liquid extraction of 
alkali metal cations by 2-[(sym-Dibenzo-16-crown- 
5)oxy]decanoic acid, 12:18692 (J;US) 
POTASSIUM CHLORIDES 
Quantitative Chemical Analysis 
Photofragment fluorescence as an analytical technique: 
Application to gas-phase alkali compounds, 12:17796 (J;US) 
POTASSIUM FLUORIDES 
Magnons 
Polarized neutron studies of forbidden magnons in the two- 
dimensional ferromagnet K2CuF,, 12:18649 (J;US) 
Neutron Diffraction 
Polarized neutron studies of forbidden magnons in the two- 
dimensional ferromagnet K2CuF,, 12:18649 (J;US) 
POTASSIUM HYDROXIDES 
Coal desulfurization and demineralization by molten caustic 
mixtures, 12:17724 (BA;US) 
Chemical Reactions 
Removal of organic sulfur from coal by reaction with 
supercritical alcohols, 12:17727 (BA;US) 
Performance 
Chemical cleaning of coal: Effect on the removal of trace 
elements, 12:17725 (BA;US) 
POTASSIUM SULFATES 
Crystal-Phase Transformations 
Investigation of structure phase transitions in LiKSO/sub 4/ 
crystal in wide temperature range, 12:19645 (R;SU;In 
Russian) 
POWER DEMAND 
Econometrics 
An econometric simulation model of income and electricity 
demand in Alaska’s Railbelt, 1982-2022, 12:18401 (R;US) 
POWER GENERATION 
Coal abstracts, Volume 11, No. 1, 12:17686 (R;GB) 
Environmental Effects 
Energy and environment related research work in Finland (the 
Ministry of Trade and Industry). Guidelines for the years 
1986-1990, 12:18369 (R;FI;In Finnish) 
Environmental Impacts 
Summary of the environmental effects of alternative resources, 
12:19127 (R;US) 
Fluidized-Bed Combustors 
Applicability of pressurized fluidized bed combustion to 
heating power plants, 12:17709 (R;FI,In Finnish) 
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Load Management 
Electric power generation, transmission and distribution, 
12:18093 (R;FI;In Finnish) 
Peat 
Applicability of pressurized fluidized bed combustion to 
heating power plants, 12:17709 (R;FI;In Finnish) 
ty 


Electric power generation, transmission and distribution, 
12:18093 (R;FI;In Finnish) 
POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
FUEL CELL POWER PLANTS 
GAS TURBINE POWER PLANTS 
HYDROELECTRIC POWER PLANTS 
MHD POWER PLANTS 
THERMAL POWER PLANTS 
Economic Analysis 
TAG technical assessment guide: Volume 1, Electricity supply, 
1986, 12:18393 (R;US) 
Fuel Substitution 
Clean coal technologies and acid rain: Fuel switching and its 
regional impacts, 12:18094 (R;US) 
ion 


Inspection and repair techniques through the application of 
hybrid technology, 12:18808 (R;US) 
Repair 
Inspection and repair techniques through the application of 
hybrid technology, 12:18808 (R;US) 
POWER REACTORS 
See also AVR REACTOR 
BELOYARSK-3 REACTOR 
BN-350 REACTOR 
CDFR REACTOR 


CHERNOBYLSK-4 REACTOR 
DODEWAARD REACTOR 


LOVIISA-2 REACTOR 

NECKAR REACTOR 

PAKS-1 REACTOR 

PAKS-2 REACTOR 

PALUEL-I REACTOR 

PALUEL-2 REACTOR 

PEACH BOTTOM-2 REACTOR 

PEC BRASIMONE REACTOR 

PFR REACTOR 

PHENIX REACTOR 

RANCHO SECO-1 REACTOR 
RANCHO SECO-2 REACTOR 
RHEINSBERG AKWI1 REACTOR 
SNR REACTOR 

SNR-2 REACTOR 

SOUTH TEXAS PROJECT-1 REACTOR 
SOUTH TEXAS PROJECT-2 REACTOR 
SURRY-I REACTOR 

THREE MILE ISLAND-2 REACTOR 
VHTR REACTOR 

ZARNOWIEC REACTOR 


Neutron Dosimetry 
Modern methods to improve the accuracy in fast neutron 
dosimetry, 12:18343 (RA;XA) 
POWER SUPPLIES 
See also SPACECRAFT POWER SUPPLIES 
Control Systems 
Decoupled control techniques for dual flying capacitor bridge 
power supplies of large superconductive magnets, 12:18796 
(R;US) 


Includes electric power networks with associated generating and 
transmission facilities. 
Hybrid Systems 
Analysis of a stand-alone power system for remote-site 
applications. Final report, 12:18388 (R;US) 
Meetings 
Papers presented at a workshop on electric energy systems 
research. Final report, 12:18395 (R;US) 
Technology Assessment 
Efficiency and renewables research section, 12:18378 (RA;US) 
POWER TRANSMISSION 
Load Management 
Electric power generation, transmission and distribution, 
12:18093 (R;FI;In Finnish) 


PRIMARY COSMIC RADIATION 
Energy Spectra 


Reliability 
Electric power generation, transmission and distribution, 
12:18093 (R;FI;In Finnish) 
POWER TRANSMISSION LINES 
Electric Impedance 
Minimum energy principle in magnetic insulation theory, 
12:19686 (J;US) 
Magnetic Insulation 
Minimum energy principle in magnetic insulation theory, 
12:19686 (J;US) 
Mathematical Models 
Minimum energy principle in magnetic insulation theory, 
12:19686 (J;US) 
PRASEODYMIUM COMPLEXES 
Nuclear Magnetic Resonance 
NMR study of rare earth and actinide complexes, 12:18705 
(R;FR;In French) 
Structural Chemical Analysis 
NMR study of rare earth and actinide complexes, 12:18705 
(R;FR;In French) 
PRESSURE (100 MPA AND ABOVE) 
See VERY HIGH PRESSURE 
PRESSURE (1000 ATM AND ABOVE) 
See VERY HIGH PRESSURE 
PRESSURE VESSELS 
Crack Propagation 
French studies of cyclic crack growth behaviour of RPV steels 
in PWR environment, 12:18865 (R;FR) 
Fabrication 
Recent experience and new developments in reactor pressure 
vessel manufacture, 12:18202 (R;FR) 
Forging 
Application of directional solidification ingot (LSD) in forging 
of PWR reactor vessel heads, 12:18203 (R;FR) 
Fractures 
Considerations on the manner to account for fast fracture risk 
in the design of PWR vessels, 12:18325 (R;FR) 
Quality Assurance 
Recent experience and new developments in reactor pressure 
vessel manufacture, 12:18202 (R;FR) 
Stress Analysis 
Failure criterion and loads for thick-walled containers, 
12:18810 (R;DE;In German) 
Ultrasonic Testing 
Recent developments in France of the ultrasonic examinations 
for the PWR vessel inspection, 12:18201 (R;FR) 
PRESSURIZED WATER COOLED MODERATED REACTO 
See PWR TYPE REACTORS 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRICES 
Prior to June 1979, CHARGES was used. 
Forecasting 
RAMSGAS [R and D Analysis Modeling System Natural 
Gas]: A microcomputer-based world gas market model, 
12:17836 (R;US) 
PRIMARY COOLANT CIRCUITS 
Flow Rate 
Application of N-16 activity measurement for determination of 
coolant mass flow velocity and power of PWR of WWER- 
type, 12:18215 (RA;XA) 
Heat Transfer 
The simulation of thermohydraulic phenomena in a pressurized 
water reactor primary loop, 12:18339 (R;US) 
Hydraulics 
The simulation of thermohydraulic phenomena in a pressurized 
water reactor primary loop, 12:18339 (R;US) 
PRIMARY COSMIC RADIATION 
Detection 
Monopoles and the Homestake underground scintillation 
detector, 12:19405 (BA;US) 
Energy Spectra 
Monopoles and the Homestake underground scintillation 
detector, 12:19405 (BA;US) 





PRIMARY COSMIC RADIATION 
Mass Spectra 


Mass Spectra 
Monopoles and the Homestake underground scintillation 
detector, 12:19405 (BA;US) 
PROCESS HEAT REACTORS 
To the conception of a small HTR shop-fabricated in 
underground silo type of building, 12:18219 (R;DE;In 


German) 
PROCESSING (DATA) 
See DATA PROCESSING 
PRODUCTION (HYDROGEN) 
See HYDROGEN PRODUCTION 
PRODUCTION (PARTICLE) 
See PARTICLE PRODUCTION 
PROJECT (HARDTACK) 
See HARDTACK PROJECT 
PRONGS 
See PARTICLE TRACKS 
PROPAGATOR 
Infrared asymptotics of perturbative QCD. Quark and gluon 
propagators, 12:19495 (R;SU) 
PROPANE 
Dissociation 
Very high resolution photofragmentation-translational 
spectroscopy, 12:18742 (R;US) 
PROPANONE 
See ACETONE 
PROPENE 
See PROPYLENE 
PROPINE 
See PROPYNE 
PROPULSION SYSTEMS 
Ton Thrusters 
Electric propulsion: a review of future space propulsion 
technology, 12:18490 (R;CA) 
PROPYLENE 
Fischer-Tropsch Synthesis 
Secondary reactions of low-molecular weight olefins during 
Fischer-Tropsch synthesis, 12:17968 (J;US) 
PROPYNE 
Oxidation 
Kinetics of the reaction of CsHs with molecular oxygen from 
293 to 900 K, 12:18699 (R;US) 
PROTACTINIUM 233 
Beta-Minus Decay ; 
Evaluation of beta intensity data in nuclear decay schemes: 
Comments on some pitfalls, 12:19542 (R;US) 
PROTACTINIUM ISOTOPES 
See also PROTACTINIUM 233 
Alpha Decay 
Production and detection of alpha-unstable actinide nuclei, 
12:19563 (R;DE;In German) 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE COATINGS 
Adhesion 
Studies of the interface composition of TiN films formed by 
plasma-assisted chemical vapor deposition using an in-situ 
scratching device, 12:18604 (R;US) 


Fundamental study of the bonding of thermal-barrier coatings. 
Final (annual) report, 15 June 1982-30 November 1985, 
12:18504 (R;US) 

Optimization 

Fundamental study of the bonding of thermal-barrier coatings. 
Final (annual) report, 15 June 1982-30 November 1985, 
12:18504 (R;US) 

PROTEINS 
See also GLUCOPROTEINS 
NUCLEOPROTEINS 
Todination 

Production of proteins labelled with iodine radioisotopes via 

electrochemical iodination, 12:18763 (RA;XM;In Russian) 


Production of proteins labelled with iodine radioisotopes via 
electrochemical iodination, 12:18763 (RA;XM;In Russian) 
Requirements for quality of carrier-free Na/sup 125/1 solutions 
and their quality control as a prerequisite for production of 

radionuclide labelled proteins, 12:18778 (RA;XM;In Russian) 
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PROTON BEAMS 
Beam Monitoring 
Investigations on the diagnostic of intense pulsed proton beams 
with the /sup 11/B(p,a)2a-reaction, 12:18956 (R;DE;In 
German) 
Beam Optics 
Beam deflection phenomena in a Pulselac post-acceleration 
gap, 12:18898 (J;US) 
Focusing 
Beam deflection phenomena in a Pulselac post-acceleration 
gap, 12:18898 (J;US) 
PROTON PROBES 
Quadrupoles 
Influence of space charge for different emittances of paraxial 
beam on crossover dimensions in a proton quadrupole 
microprobe, 12:18887 (R;SU;In Russian) 
Space Charge 
Influence of space charge for different emittances of paraxial 
beam on crossover dimensions in a proton quadrupole 
microprobe, 12:18887 (R;SU;In Russian) 
PROTON REACTIONS 
Compound-Nucleus Reactions 
Statistical analysis of durations and cross sections of nuclear 
reactions and the spectroscopy of compound nuclei within 
the range of unresolved resonances, 12:19599 (R;SU;In 
Russian) 
Differential Cross Sections 
Investigation of the 0/sup +/ -> 0/sup -/ transitions in /sup 
16/O(p,p’)/sup 16/O and /sup 16/(p,n)/sup 16/F reactions 
at 35 < 135 MeV, 12:19584 (R;SU) 
Nuclear structure influence on the missing of M1 strength in 
(p,.p’) reaction, 12:19585 (R;SU) 
Pionization 
Inclusive distributions of 7/sup -/ - mesons produced in 7/sup 
-/C interactions at P/sub 0/ = 40 GeV/c and in pC and 
pTa interactions /sub 0/ = 9.9 G, 12:19394 (R;SU;In 
Russian) 
Polarization-Asymmetry Ratio 
Investigation of the 0/sup +/ -> 0/sup -/ transitions in /sup 
16/O(p,p’)/sup 16/O and /sup 16/(p,n)/sup 16/F reactions 
at 35 < 135 MeV, 12:19584 (R;SU) 
Quark Model 
Multiquark interactions, 12:19575 (RA;SU) 
Three-Nucleon Transfer Reactions 
Investigations on the diagnostic of intense pulsed proton beams 
with the /sup 11/B(p,a)2a-reaction, 12:18956 (R;DE;In 
German 


PROTON-ANTIPROTON INTERACTIONS 
Jet Model 
High p/sub T/ jets from p-barp collisions at Vs = 540 GeV in 
UA2, 12:19408 (BA;US) 
Particle Production 
High energy electroweak parameters and experimental data 
from pp collider runs, 12:19407 (BA;US) 
High p/sub T/ jets from p-barp collisions at Vs = 540 GeV in 
UA2, 12:19408 (BA;US) 
Parton Model 
High p/sub T/ jets from p-barp collisions at Vs = 540 GeV in 
UA2, 12:19408 (BA;US) 
PROTON-PROTON INTERACTIONS 
Cross Sections 
QCD suggested high-energy asymptotics of the diffraction 
proton-proton scattering and the cosmic ray data, 12:19429 
(R;SU) 
Inelastic Scattering 
Resonance particle production in inelastic N-N and 7-N 
interactions, 12:19426 (R;SU) 
Multiple Production 
Scaling and fragmentation distributions of beam remnants in 
high E/sub t/ proton-proton collisions at Vs = 27.4 GeV, 
12:19402 (J;NL) 
Scattering 
QCD suggested high-energy asymptotics of the diffraction 
proton-proton scattering and the cosmic ray data, 12:19429 
(R;SU) 
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PROTONS 
Diffusion 
Protons and deuterons in stoichiometric and nonstoichiometric 
MgAhO,, 12:18613 (J;US) 
Multiplicity 
Experimental study of the pion-xenon nucleus collisions with- 
out particle production at 3.5 GeV/c momentum: physical 
meaning of the proton multiplicity distribution, 12:19549 
(R;SU) 
Particle Decay 
Baryogenesis and proton decay, 12:19413 (R;US) 
PROTOTYPE FAST REACTOR DOUNREAY 
See PFR REACTOR 
PSEUDOMONAS 
Metabolism 
Kinetics and mechanism of dissimilative Fe(III) reduction by 
Pseudomonas sp. 200, 12:19142 (J;US) 
PSEUDOSCALAR MESONS 
See also B MESONS 
D MESONS 


F MESONS 
PIONS 


Hadronic Particle Decay 
a -> A/sub 1/ transitions and quarks masses in the 
superconductive type model, 12:19431 (R;SU;In Russian) 
PSI RESONANCES 
Radiative Decay 
Helicity amplitudes of the process J/psi—>ytheta in the glueball 
picture of theta(1700), 12:19455 (J;US) 
PUBLIC HEALTH 
Directories 
Public interest groups directory, 12:19191 (R;US) 
PUBLIC UTILITIES 
See also ELECTRIC UTILITIES 
Comparative Evaluations 
A comparative analysis of utility- and non-utility-based energy 
service companies: A case study approach, 12:18481 (R;US) 
Energy Conservation 
Data and analysis section, 12:18360 (RA;US) 
PULMONARY LAVAGE 
See LUNGS 
PULSE COLUMNS 
See EXTRACTION COLUMNS 
PULSE GENERATORS 
See also HIGH-VOLTAGE PULSE GENERATORS 
Frequency Modulation 
Trigger pulsers using SCR’s to drive the large thyratrons, 
12:18904 (R;JP;In Japanese) 
JAERI Linac 
Trigger pulsers using SCR’s to drive the large thyratrons, 
12:18904 (R;JP;In Japanese) 
PULSED IRRADIATION 
Chemical Reaction Kinetics 
HMI Radiation Chemistry Department. Scientific report 1985, 
12:18741 (R;DE;In German) 
PULSED REACTORS 
Reactor Stability 
On pulsed reactor power oscillations and stability limit, 
12:18261 (R;SU;In Russian) 
PULVERIZED FUEL ASH 
See FLY ASH 
PULVERIZERS 
Performance Testing 
ASME performance test codes and plant performance 
monitoring, 12:18086 (RA;US) 
PUMPS 


Design of a pulsed-mode fluidic pump using a venturi-like 
reverse flow diverter (With no packing glands, mechanical 
seals or moving parts), 12:18991 (R;US) 

Failures 


Process pump operating problems and equipment failures, F- 
Canyon Reprocessing Facility, Savannah River Plant, 
12:17852 (R;US) 


PURIFICATION 
Economics 
Gasification of indigenous fuels and the competitiveness of 
gasifitiveness of gasification technology, 12:17706 (R;FI;In 
Finnish) 
Field Tests 
Gasification of indigenous fuels and the competitiveness of 
gasifitiveness of gasification technology, 12:17706 (R;FI;In 
Finnish) 
PURITY 
See IMPURITIES 
PWR TYPE REACTORS 
See also EMSLAND REACTOR 
GOESGEN REACTOR 
MUTSU REACTOR 
NECKAR REACTOR 
PALUEL-1 REACTOR 
PALUEL-2 REACTOR 
RANCHO SECO-1 REACTOR 
RHEINSBERG AKW1 REACTOR 
SOUTH TEXAS PROJECT-1 REACTOR 
SOUTH TEXAS PROJECT-2 REACTOR 
SURRY-1 REACTOR 
THREE MILE ISLAND-2 REACTOR 
WWER TYPE REACTORS 
ZARNOWIEC REACTOR 


Computerized Control Systems 
PWR [pressurized water reactor] compact analyzer: An 
interactive simulator: Interim report, 12:18282 (R;US) 
Computerized Simulation 
PWR [pressurized water reactor] compact analyzer: An 
interactive simulator: Interim report, 12:18282 (R;US) 


Proceedings of the workshop on a containment performance 
design objective, 12:18188 (R;US) 
Fuel Assemblies 
Development of an extended burnup Mark B design: Tenth 
and eleventh progress reports, July 1984-June 1986, 12:18193 
(R;US) 
Plutonium product: design of the rod and of the assembly, 
12:18200 (R;FR;In French) 
PWR fuel: experience and development, 12:18198 (R;FR) 
Fuel Management 
PWR fuel: experience and development, 12:18198 (R;FR) 
Fuel Pellets 
Iodine release from UO/sub 2/ under steady-state and transient 
conditions. Final report, 12:18327 (R;DE;In German) 
Fuel Rods 
Plutonium product: design of the rod and of the assembly, 
12:18200 (R;FR;In French) 
Fuel-Cladding Interactions 
Post test investigation of the bundle test ESBU-1. On 
temperature escalation in PWR fuel rod simulator bundles 
due to the Zircaloy/steam reaction, 12:18206 (R;DE) 
Loss of Coolant 
An evaluation of TRAC-PF1/MOD1 computer code 
performance during posttest simulations of Semiscale MOD- 
2C feedwater line break transients, 12:18340 (R;US) 
Investigations on the load of the containment of a nuclear 
power station with light-water reactor under conditions of 
LOCA, 12:18344 (RA;XA) 
Loss of Flow 
An evaluation of TRAC-PF1/MOD1 computer code 
performance during posttest simulations of Semiscale MOD- 
2C feedwater line break transients, 12:18340 (R;US) 
Meltdown 
Results from simulated upper-plenum aerosol transport tests, 
12:18316 (R;US) 
The jet impingement phase of molten core-concrete 
interactions, 12:18319 (R;US) 
Nuclear Fuels 
Fuel performance annual report for 1985, 12:18189 (R;US) 
Exposure 


Improvement of NSSS design to reduce occupational radiation 
exposure (ORE), 12:18323 (R;FR) 
Optimization 
Continuous improvement of operation and maintenance 
conditions of French PWR Nuclear Islands, 12:18197 (R;FR) 





PWR TYPE REACTORS 
Pressure Vessels 


Pressure Vessels 
Considerations on the manner to account for fast fracture risk 
in the design of PWR vessels, 12:18325 (R;FR) 
Fatigue-crack propagation behavior of steels in vacuum, and 
implications for ASME Section 11 crack growth analyses, 
12:18528 (R;US) 
Recent experience and new developments in reactor pressure 
vessel manufacture, 12:18202 (R;FR) 
Primary Coolant Circuits 
The simulation of thermohydraulic phenomena in a pressurized 
water reactor primary loop, 12:18339 (R;US) 
Quenching 
Experimental study of film boiling heat transfer in steam-water 
two-phase flow, 12:18205 (R;JP) 
Radioactive Aerosols 
Iron oxide aerosol experiments in steam-air atmospheres: NSPP 
[Nuclear Safety Pilot Plant] tests 501-505 and 511: Data 
record report, 12:18297 (R;US) 
Radioactive Wastes 
Treatment of radioactive waste from nuclear power stations, 
12:17904 (RA;DE;In German) 
Reactor Accidents 
QUASAR: A methodology for quantification of uncertainties 
in severe accident source terms, 12:18315 (R;US) 
Roles of engineered safety features in severe accident, 12:18186 
(R;JP) 
Reactor Control Systems 
Improvement in PWR flexibility the French program 1975- 
1995, 12:18283 (R;FR) 
Reactor Cores 
Physics problems on analysis of high conversion light water 
reactor. 2. Analysis of PROTEUS experiment by SRAC, 
12:18187 (R;JP;In Japanese) 
Reactor Instrumentation 
IAEA-NPPCI specialists’ meeting on new instrumentation of 
water cooled reactors, Dresden, German Democratic 
Republic, 23-25 April 1985. Proceedings, 12:18190 (R;XA) 
Reactor Materials 
The fatigue-crack propagation behavior of ASTM A533-B 
steel tested in vacuo at LWR operating temperatures, 
12:18185 (R;US) 
Reactor Monitoring Systems 
Saturation margin measurement and reactor inventory 
measurement - state of the art and new aspects, 12:18287 
(RA;XA) 
Reactor Safety 
Proceedings of the US Nuclear Regulatory Commission 
fourteenth water reactor safety information meeting: Volume 
5, Nuclear plant analyzer and code development, 
International Code Assessment Program, Industry safety 
research, 12:18336 (R;US) 
The simulation of therm hydraulic phenomena in a pressurized 
water reactor primary loop, 12:18339 (R;US) 
Troceedings of the US Nuclear Regulatory Commission 
fourteenth water reactor safety information meeting: Volume 
4, ECCS [Emergency Core Cooling Systems] rule revision, 
Integral systems testing, Separate effects/experiments and 
analyses, 2D/3D research, 12:18335 (R;US) 
Research Programs 
Evolution of FRAMATOME pressurized water reactor 
systems, 12:18199 (R;FR) 
Schedules 
French experience on sc edule and cost reduction of PWR 
construction, 12:18196 (R;FR) 
Secondary Coolant Circuits 
Proceedings: 1985 EPRI [Electric Power Research Institute] 
workshop on remedial actions for secondary-side 
intergranular corrosion, 12:18194 (R;US) 
Self-Powered Neutron Detectors 
In-core measurements with platinum self powered detectors in 
a French PWR, 12:18210 (RA;XA) 
Simulation 
Post test investigation of the bundle test ESBU-1. On 
temperature escalation in PWR fuel rod simulator bundles 
due to the Zircaloy/steam reaction, 12:18206 (R;DE) 
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Standards 
Examination performed in France during the fabrication of 
nuclear components, 12:18204 (R;FR) 
PYRENE 
Adsorption 
Chemical reactivity of polycyclic aromatic compounds 
adsorbed on coal stack ash, 12:17800 (BA;US) 
Chemical Reaction Kinetics 
Chemical reactivity of polycyclic aromatic compounds 
adsorbed on coal stack ash, 12:17800 (BA;US) 
PYRIDINE 


Vibrational electron energy loss spectroscopic study of 
benzene, toluene, and pyridine adsorbed on Pd(111) at 180 
K, 12:18725 (J;US) 
Chemical Reactions 
Vibrational electron energy loss spectroscopic study of 
benzene, toluene, and pyridine adsorbed on Pd(111) at 180 
K, 12:18725 (J;US) 
Energy-Loss Spectroscopy 
Vibrational electron energy loss spectroscopic study of 
benzene, toluene, and pyridine adsorbed on Pd(111) at 180 
K, 12:18725 (J;US) 
Vibrational States 
Vibrational electron energy loss spectroscopic study of 
benzene, toluene, and pyridine adsorbed on Pd(111) at 180 
K, 12:1872* (J;US) 
PYRIDINES 
See also BIPYRIDINES 


PYRIDINE 
QUINOLINES 


Adsorption Heat 
[Acid base properties of coals and other solids: Quarterly 
report No. 5, 12/1/86-2/28/87], 12:17736 (R;US) 
Performance 
Poly(4-vinylpyridine)-coated glassy carbon flow detectors, 
12:18686 (J;US) 
Polarizability 
[Acid base properties of coals and other solids: Quarterly 
report No. 5, 12/1/86-2/28/87], 12:17736 (R;US) 
Surface Properties 
Poly(4-vinylpyridine)-coated glassy carbon flow detectors, 
12:18686 (J;US) 
PYRITE 
Removal 
Microbial desulfurization of bituminous coals, 12:17728 
(BA;US) 
Removal of organic sulfur from coal by reaction with 
supercritical alcohols, 12:17727 (BA;US) 
PYRITES 
See PYRITE 
PYROCARBON 
See PYROLYTIC CARBON 
PYROLYSIS 
Chemical Reaction Yield 
Flash pyrolysis of New Mexico sub-bituminous coal in helium- 
methane gas mixtures, 12:17722 (J;US) 
Parametric Analysis 
Response surface model predictions for the flash pyrolysis of 
Montana Rosebud coal, 12:17721 (J;US) 
Pressure Effects 
Coal pyrolysis in a high pressure entrained flow reactor, 
12:17720 (J;US) 
PYROLYSIS PRODUCTS 
See also CHARS 
Vapor Condensation 
In-mine variation and iis effects on coal gasification, 12:17717 
(J;US) 
PYROLYTIC CARBON 
ion 
Laboratory studies of the underground gasification of eastern 
bituminous coal: Final report, 12:17707 (R;US) 
PYROPHOSPHATES 
Intake 
Meaning of the /sup 99/ sup(m)Tc - pyrophosphate capture 
after reperfusion in acute myocardial infarction, 12:19168 
(RA;BR;In Portuguese) 
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PYRROLASE (TRYPTOPHAN) 
See TRYPTOPHAN OXYGENASE 


Influence of the field axis distribution in quadrupole 
microprobe on dimensions of output beam cross-over, 
12:18886 (R;SU;In Russian) 

QUALITY CONTROL 
A Codes 

Description of the ANKONA program for quality control, 

12:17911 (RA;DE;In German) 
Communications 

Facilitating Circle success through networking, 12:19845 
(R;US) 

Information Dissemination 

Facilitating Circle success through networking, 12:19845 
(R;US) 

QUANTUM CHROMODYNAMICS 
Fundamentals and applications of QCD, 12:19423 (RA;SU) 
Asymptotic Solutions 

QCD suggested high-energy asymptotics of the diffraction 
proton-proton scattering and the cosmic ray data, 12:19429 
(R;SU) 

Chiral Symmetry 

Return of the finite-temperature phase transition in the chiral 

limit of lattice QCD, 12:19501 (J;US) 
Computerized Simulation 

Microcanonical and hybrid simulations of lattice quantum 

chromodynamics with dynamical fermions, 12:19473 (R;US) 
Factorization 

Form factors of hadrons in quantum chromodynamics: the 
factorization and the QCD sum rules method, 12:19420 
(RA;SU;In Russian) 

Infrared Divergences 

Infrared asymptotics of perturbative QCD. Quark and gluon 

propagators, 12:19495 (R;SU) 
Function 


Effective Lagrangians and the interaction of color charges at 
large distances, 12:19415 (RA;SU;In Russian) 
Lattice Field Theory 
Critical behavior in baryonic matter, 12:19513 (BA;US) 
Microcanonical and hybrid simulations of lattice quantum 
chromodynamics with dynamical fermions, 12:19473 (R;US) 
Phase Transformations 
Return of the finite-temperature phase transition in the chiral 
limit of lattice QCD, 12:19501 (J;US) 
Propagator 
Infrared asymptotics of perturbative QCD. Quark and gluon 
propagators, 12:19495 (R;SU) 
Proton-Proton Interactions 
QCD suggested high-energy asymptotics of the diffraction 
proton-proton scattering and the cosmic ray data, 12:19429 
(R;SU) 
Quark-Gluon Interactions 
Effective Lagrangians and the interaction of color charges at 
large distances, 12:19415 (RA;SU;In Russian) 
Series Expansion 
Some aspects of large-N theories, 12:19510 (J;US) 
Sum Rules 
Form factors of hadrons in quantum chromodynamics: the 
factorization and the QCD sum rules method, 12:19420 
(RA;SU;In Russian) 
Temperature Effects 
Nonperturbative length scale in high-temperature QCD, 
12:19499 (J;US) 
Wilson Loop 
Nonperturbative length scale in high-temperature QCD, 
12:19499 (J;US) 


QUANTUM ELECTRODYNAMICS 
Bag Model 
Destructive interference phenomenon as a reason for the 
confinement in QEDsub(1+ 1), 12:19496 (R;SU) 
Light Cone 
Discretized light-cone quantization: The massless and the 
massive Schwinger model, 12:19504 (J;US) 
Testing 
New developments in QED, 12:19516 (BA;SG) 
QUANTUM FIELD THEORY 
See also LAGRANGIAN FIELD THEORY 
LATTICE FIELD THEORY 
PHI4-FIELD THEORY 
QUANTUM CHROMODYNAMICS 


QUANTUM ELECTRODYNAMICS 
QUANTUM GRAVITY 


General Relativity Theory 
Unification of gravitation with particle physics via metric- 
connection theories, 12:19511 (BA;US) 
Gravitation 
Unification of gravitation with particle physics via metric- 
connection theories, 12:19511 (BA;US) 
Meetings 
Problems of high energy and quantum field theory physics. 
Vol. 2. 7. Seminar, 12:19389 (R;SU) 
Perturbation Theory 
Unification of gravitation with particle physics via metric- 
connection theories, 12:19511 (BA;US) 
Series Expansion 
Some aspects of large-N theories, 12:19510 (J;US) 
Yang-Mills Theory 
Unification of gravitation with particle physics via metric- 
connection theories, 12:19511 (BA;US) 
QUANTUM FLUIDS 
Research Programs 
Research on thermophysical properties of materials: Annual 
report, 12:19637 (R;US) 
QUANTUM GRAVITY 
General Relativity Theory 
Unification of gravitation with particle physics via metric- 
connection theories, 12:19511 (BA;US) 
Yang-Mills Theory 
Unification of gravitation with particle physics via metric- 
connection theories, 12:19511 (BA;US) 
QUANTUM MECHANICS 
A paradigm for discrete physics, 12:19526 (R;US) 
Boundary-Value Problems 
Quasiperiodically kicked quantum systems, 12:19694 (J;US) 
Canonical Transformations 
Effective generating functions for quantum canonical 
transformations, 12:19695 (J;US) 
Quantum action-angle-variable analysis of basic systems, 
12:19692 (J;US) 
Functional Analysis 
Continuous Hahn polynomials and the Heisenberg algebra, 
12:19687 (J;US) 
Gauge Invariance 
Induced gauge fields in a nongauged quantum system, 12:19508 
(J;US) 
P 
Continuous Hahn polynomials and the Heise: berg algebra, 
12:19687 (J;US) 
Transition Amplitudes 
Transition-strength fluctuations and the onset of chaotic 
motion, 12:19704 (J;US) 
Uncertainty Principle 
Quantum limit for successive position measurements, 12:1°706 
(J;US) 
Time in quantum measurements, 12:19705 (J;US) 
QUANTUM OPERATORS 
Quantum-mechanical coordinate-momentum probability 
operator, 12:19680 (R;SU;In Russian) 
QUARK MATERIAL 
See QUARK MATTER 





Detonations 


QUARK MATTER 
Detonations 


Comments on "Burning of baryon-rich quark-gluon plasmas”, 
12:19451 (J;US) 
Experiment Planning 
Antiproton proton searches for quark-gluon plasma at the 
Fermilab collider, 12:19392 (R;US) 
QUARK MODEL 
See also FLAVOR MODEL 
STRING MODELS 
Chiral Symmetry 
Spontaneous violation of chiral symmetry and phase 
transformations in the supercoaducting type quark model, 
12:19425 (RA;SU;In Russian) 
Phase Transformations 
Spontaneous violation of chiral symmetry and phase 
transformations in the superconducting type quark model, 
12:19425 (RA;SU;In Russian) 
Superconductivity 
Spontaneous violation of chiral symmetry and phase 
transformations in the superconducting type quark model, 
12:19425 (RA;SU;In Russian) 
QUARK PLASMA 
See QUARK MATTER 
QUARK SEA 
See QUARK MATTER 
QUARK-GLUON PLASMA 
See QUARK MATTER 
QUARKONIUM 
A hypothetical bound state of quark and antiquark. 
See also CHARMONIUM 
Fundamentals and applications of QCD, 12:19423 (RA;SU) 
QUARKS 
Bound State 
Phenomenology of the color scalars, 12:19418 (RA;SU;In 
Russian) 
Mass 
a -> A/sub 1/ transitions and quarks masses in the 
superconductive type model, 12:19431 (R;SU;In Russian) 
Particle Production 
High energy electroweak parameters and experimental data 
from pp collider runs, 12:19407 (BA;US) 
QUASARS 
Gravitational Lenses 
Gravitational lensing by strings, 12:19288 (BA;US) 
X-Ray Spectra 
Two component model for x-ray emission of radio selected 
QSO's, 12:19275 (R;US) 
QUASIPOTENTIAL EQUATION 
Extrapolation 
Evaluation of two-parameter extrapolation efficiency for one 
class of spectral problems with integral operator on a half- 
axis, 12:19683 (R;SU;In Russian) 
Numerical Solution 
Evaluation of two-parameter extrapolation efficiency for one 
class of spectral problems with integral operator on a half- 
axis, 12:19683 (R;SU;In Russian) 
QUATERNARY COMPOUNDS 
For quaternary ammonium compounds. 
See also CHOLINE 
Solution Heat 
Enthalpies of dilution of aqueous dodecyl- and 
tetradecyltrimethylammonium bromides from 323 to 448 K 
and of aqueous sodium chloride from 349 to 498 K: Topical 
report, 12:17815 (R;US) 
QUINOLINES 
Denitrification 
Catalytic methods for improved coal liquefaction and 
hydrotreating: Quarterly report No. 5 for the period 
September 23, 1986 through December 22, 1986, 12:17704 
(R;US) 
Hydrogenation 
Catalytic methods for improved coal liquefaction and 
hydrotreating: Quarterly report No. 5 for the period 
September 23, 1986 through December 22, 1986, 12:17704 
(R;US) 
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R CODES 
The RANDOM computer program: A linear congruential 
random number generator, 12:19871 (R;US) 
RADIANT HEAT TRANSFER 
Studies of radiative transfer in planetary atmospheres. 
Semiannual status report, 1 June-30 November 1986, 
12:19278 (R;US) 
RADIATION BURDEN 
See RADIATION DOSES 
RADIATION CHEMISTRY 
Bibliographies 
List of reports of the Juelich Nuclear Research Plant 1982, 
12:18259 (R;DE;In German) 
Energy Transfer 
The estimation of spur yields by Monte Carlo methods, 
12:18747 (BA;US) 
Particle Tracks 
The estimation of spur yields by Monte Carlo methods, 
12:18747 (BA;US) 
Research Programs 
Annual report of the Osaka Laboratory for Radiation 
Chemistry, Japan Atomic Energy Research Institute (No. 
18), April 1, 1984-March 31, 1985, 12:18746 (R;JP) 
Radiation Laboratory, University of Notre Dame: Quarterly 
report, October 1-December 31, 1986, 12:18739 (R;US) 
RADIATION DETECTORS 
See also CHERENKOV COUNTERS 
FLOW COUNTERS 
GRAVITATIONAL WAVE DETECTORS 
IONIZATION CHAMBERS 
NEUTRON DETECTORS 


SCINTILLATION COUNTERS 
SHOWER COUNTERS 


Radiation Effects 
Radiation damage in silicon due to albedo neutrons emitted 
from hadronic beam dumps (Fe and U), 12:18927 (R;US) 
RADIATION DOSEMETERS 
See DOSEMETERS 
RADIATION DOSES 
Reference Man 
Reference Japanese Man, 12:19202 (RA;JP;In Japanese) 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION MONITORING 
See also PERSONNEL MONITORING 
Food 
Report of radioactivity investigation and research in fiscal year 
1984, 12:19022 (R;JP;In Japanese) 
Man 
Report of radioactivity investigation and research in fiscal year 
1984, 12:19022 (R;JP;In Japanese) 
Program Management 
Community Radiation Monitoring Program: Annual report, 
October 1, 1985-September 30, 1986, 12:19074 (R;US) 
RADIATION PROTECTION 
Meetings 
Proceedings of the 11th NIRS environmental seminar on 
radiation exposures and its control in the intake of 
radioactive materials, 12:19203 (R;JP;In Japanese) 
Recommendations 
Statements of the FS (Fachverband Strahlenschutz) on 
radiation protection issues. Discussion paper. 2. Rev. Ed. , 
12:19621 (R;DE;In German) 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATORS 
Limited to heat radiators. 
Design 
Low-temperature radiators with free convection: Finned tube 
or SPAGHETTI-radiators, 12:18494 (RA;DE;In German) 
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Hoses 
Low-temperature radiators with free convection: Finned tube 
or SPAGHETTI-radiators, 12:18494 (RA;DE;In German) 
RADICALS 
Not to be used for compound descriptions. 
See also CARBENES 

HYDROXYL RADICALS 
PEROXY RADICALS 
VINYLIDENE RADICALS 


Formation Heat 
Spectroscopic and dynamical studies of acetylene and 
hydrogen cyanide: S/sub 0/ surfaces, unstable isomers, and 
triplet states: Final technical report, 12:18701 (R;US) 
Reaction Kinetics 
A free radical equilibrium in the fluidized bed retort, 12:17842 
(R;US) 
RADIOACTIVE AEROSOLS 
Chemical Composition 
Surface analytical investigations of the release behaviour of 
volatile fission products during simulated core meltdown 
accidents and of the reaction behaviour of iodine with silver 
surfaces, 12:18330 (R;DE;In German) 
Data Compilation 
Iron oxide aerosol experiments in steam-air atmospheres: NSPP 
[Nuclear Safety Pilot Plant] tests 501-505 and 511: Data 
record report, 12:18297 (R;US) 
T Codes 
Results from simulated upper-plenum aerosol transport tests, 
12:18316 (R;US) 


Results from simulated upper-plenum aerosol transport tests, 
12:18316 (R;US) 

Transport of breeder reactor-fire-generated sodium oxide 
aerosols for building-wake-dominated meteorology, 12:18341 
(R;US) 

RADIOACTIVE BIOLOGICAL WASTES 

See RADIOACTIVE WASTES 
RADIOACTIVE GASEOUS WASTES 

See GASEOUS WASTES 

RADIOACTIVE WASTES 

RADIOACTIVE PARTICULATES 

See RADIOACTIVE AEROSOLS 
RADIOACTIVE TRACERS 

See RADIOPHARMACEUTICALS 
RADIOACTIVE WASTE DISPOSAL 

Evaluation 

Evaluation of shale hosted low-level waste disposal sites in 

semi-arid environments: Final report, 12:17876 (R;US) 
Failure Mode Analysis 

Description of the ANKONA program for quality control, 
12:17911 (RA;DE;In German) 

Procedure of verifying waste form specifications derived from 
safety analyses, 12:17910 (RA;DE;In German) 

Requirements to be met by waste forms, defined from safety 
analyses of normal storage facility operation - limitation of 
radioactivity, 12:17943 (RA;DE;In German) 

Waste form specifications derived from incident analyses, 
12:17907 (RA;DE;In German) 

Materials Testing 

Corrosion and slow-strain-rate testing of Type 304L stainless 

steel in tuff groundwater environments, 12:18550 (R;US) 
Meetings 

Preparation of radioactive waste for ultimate storage in the 
Konrad repository, and waste product quality control. 
Proceedings, 12:17902 (R;DE;In German) 

Multi-Parameter Analysis 

Derivation of waste form specifications from calculations of 
thermal impacts on the host rock, 12:17908 (RA;DE;In 
German) 


Research Programs 
Salt Repository Project: Technical progress report for the 
quarter 1 April-30 June, 1986, 12:17874 (R;US) 
Sensitivity Analysis 
Automated sensitivity analysis: New tools for modeling 
complex dynamic systems, 12:17873 (R;US) 


RADIOACTIVE WASTE PROCESSING 
Vitrification 


Site Selection 
Data report for the 1985 seismic-refraction experiment at 
Yucca Mountain and vicinity, southwestern Nevada, 
12:17925 (R;US) 
Waste Forms 
Assessment and characterization of radioactive waste for 
ultimate storage, 12:17906 (RA;DE;In German) 
RADIOACTIVE WASTE FACILITIES 
See also WIPP 
Demonstration Plants 
Measuring success utilizing earned value at the West Valley 
Demonstration Project, 12:17881 (R;US) 
Inspection 
Waste-acceptance criteria for greater-confinement disposal, 
12:17870 (R;US) 
Maintenance 
Potential applications of advanced remote handling and 
maintenance technology to future waste handling facilities, 
12:17851 (R;US) 
Pilot Plants 
Pilot plant operation of the Uranium Chip Oxidation Facility at 
the Y-12 Plant, 12:17926 (R;US) 
Regulatory Guides 
Conference of radiation control program directors’ information 
for licensing low-level radioactive waste incinerators and 
compactors, 12:17897 (R;US) 
Remote Handling 
Potential applications of advanced remote handling and 
maintenance technology to future waste handling facilities, 
12:17851 (R;US) 
Research Programs 
Salt Repository Project: Technical progress report for the 
quarter 1 April-30 June, 1986, 12:17874 (R;US) 


Initial Q-list for the prospective Yucca Mountain repository 
based on items important to safety and waste isolation, 
12:17921 (R;US) 

Site Selection 

United States Geologic Repository Program. An overview, 

12:17927 (BA;XA) 
Testing 

Radioactive waste isolation in salt: Peer review of the Golder 
Associates draft test plan for in situ testing in an exploratory 
shaft in salt, 12:17866 (R;US) 

RADIOACTIVE WASTE MANAGEMENT 
Radiation Hazards 

Radiation doses resulting from variations in spent fuel/waste 
management systems without Monitored Retrievable 
Storage, 12:17942 (R;US) 

RADIOACTIVE WASTE PROCESSING 

Treatment of radioactive waste from nuclear power stations, 
12:17904 (RA;DE;In German) 

Treatment of radioactive tailings and scrap in the KfK GmbH, 
12:17905 (RA;DE;In German) 

Demonstration Programs 

West Valley Demonstration Project facilities utilization plan 
for the existing facilities at the Western New York Nuclear 
Service Center, 12:17879 (R;US) 

Microprocessors 
The PWI [plutonium waste incinerator] expert system: Real 
time, PC-based process analysis, 12:17889 (R;US) 
Quality Control 
Quality control of radioactive waste products, 12:17909 
(RA;DE;In German) 
Regulatory Guides 
Conference of radiation control program directors’ information 
for licensing low-level radioactive waste incinerators and 
compactors, 12:17897 (R;US) 
Remote Handling Equipment 
Remote canister level, turntable positioning system, 12:17928 
(J;US) 
Vitrification 
Remote canister level, turntable positioning system, 12:17928 
(J;US) 





RADIOACTIVE WASTE STORAGE 
Radionuclide Migration 


RADIOACTIVE WASTE STORAGE 
Radionuclide Migration 
Chemical migration by contact metamorphism between 
pegmatite and country rocks: natural analogs for 
radionuclide migration, 12:17931 (J;US) 
Hydrogeological testing to characterize a fractured granite, 
12:17933 (J;DE) 
RADIOACTIVE WASTES 


See also HIGH-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 


Classification 
Waste-acceptance criteria for greater-confinement disposal, 
12:17870 (R;US) 
Inspection 
Waste-acceptance criteria for greater-confinement disposal, 
12:17870 (R;US) 
Inventories 
Amount of radioactive wastes in the Federal Republic of 
Germany. Waste inventory for the year 1984, 12:17912 
(R;DE;In German) 
Melting 
Melting of contaminated steel scrap arising in the dismantling 
of nuclear power plants, 12:17892 (R;FR) 
Protection 
Waste-acceptance criteria for greater-confinement disposal, 
12:17870 (R;US) 
Remote Handling 
Remote systems and automation in radioactive waste package 
handling, 12:17860 (R;US) 
Risk Assessment 
Waste-acceptance criteria for greater-confinement disposal, 
12:17870 (R;US) 
RADIOACTIVITY 
For measured values of radioactivity and for unidentified 
radiation sources; not for experimental studies. 
Monitoring 
Soviets intend to prevail in nuclear biochemical (NBC) 
warfare, 12:18731 (TG;US) 
RADIOBIOLOGY 
Microdosimetry . 
Microdosimetry and thermoluminescence, 12:19629 (BA;US) 
RADIOCARBON DATING 
See CARBON 14 
RADIOCARDIOGRAPHY 
Radioisotopic angicardiography by the synchronized first pass 
methodology in coronary ischemic cardiopathy diagnosis, 
12:19171 (RA;BR;In Portuguese) 
RADIOCHEMISTRY 
Bibliographies 
List of scientific publications of Nuclear Research Center 
Karlsruhe 1983, 12:19530 (R;DE;In German) 
RADIOCHROMATOGRAPHY 
Gas chromatography analysis of organic compounds labelled 
with /sup 14/C and T, 12:18675 (RA;XM;In Russian) 
Automation 
Methods for continuous processing of radiochromatograms, 
12:18678 (RA;XM;In Russian) 
Data Processing 
Methods for continuous processing of radiochromatograms, 
12:18678 (RA;XM;In Russian) 
Gamma Cameras 
Gamma camera and radiochromatography, 12:18932 
(RA;BR;In Portuguese) 
RADIODIAGNOSIS (RADIONUCLIDES) 
See NUCLEAR MEDICINE 
RADIOECOLOGY 
The cycling of transuranic radionuclides in the Columbia 
River, its estuary and the northeast Pacific Ocean: Final 
report, 12:19115 (R;US) 
RADIOGRAPHY (BIOMEDICAL) 
See BIOMEDICAL RADIOGRAPHY 
RADIOISOTOPE KINETICS 
See RADIONUCLIDE KINETICS 
RADIOISOTOPE MIGRATION 
See RADIONUCLIDE MIGRATION 
RADIOISOTOPE-LABELLED DRUGS 
See RADIOPHARMACEUTICALS 
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RADIOISOTOPES 
Thermal Diffusivity 
Derivation of waste form specifications from calculations of 
thermal impacts on the host rock, 12:17908 (RA;DE;In 
German) 
Uptake 
Proceedings of the 11th NIRS environmental seminar on 
radiation exposures and its control in the intake of 
radioactive materials, 12:19203 (R;JP;In Japanese) 
RADIOLOGICAL PROTECTION 
See RADIATION PROTECTION 
RADIOLYSIS 
Chemical Reaction Kinetics 
HMI Radiation Chemistry Department. Scientific report 1985, 
12:18741 (R;DE;In German) 
RADIONUCLIDE CONCENTRATION 
See RADIOACTIVITY 
RADIONUCLIDE DISTRIBUTIONS 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE KINETICS 
For radionuclides in living organisms only; see also 
TRANSLOCATION. 
Alpha Particles 
Microdistribution of a-emitting nuclides, 12:19624 (RA;JP;In 
Japanese) 
Dose Equivalents 
Estimation of effective dose equivalent applicable for baby and . 
infant. Internal dose calculation system and its application, 
12:19627 (RA;JP;In Japanese) 
RADIONUCLIDE METABOLISM 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE MIGRATION 
In environment. 
Instability of waste plumes adsorbed on iron oxide in soils, 
12:17935 (R;US) 
C Codes 
Geochemical modelling. Column 2: a computer program for 
simulation of migration, 12:17891 (R;FR) 
Granites 
In-situ experiments in granite, 12:18295 (R;JP;In Japanese) 
Mathematical Models 
Numerical simulation of flow and transport in fractured tuff, 
12:17930 (J;US) 
Simulation 
In-situ experiments in granite, 12:18295 (R;JP;In Japanese) 
T Codes 
Radionuclide transport in an unsaturated, fractured medium, 
12:17936 (R;US) 
RADIONUCLIDE TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
RADIONUCLIDE TRANSFER (IN ORGANISMS) 
See RADIONUCLIDE KINETICS 
RADIONUCLIDE TURNOVER 
See RADIONUCLIDE KINETICS 
RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS 
Chemical Preparation 
Quinidine labelling with /sup 131/1, 12:18755 (RA;BR;In 
Portuguese) 
RADIOPROTECTIVE SUBSTANCES 
Biological Effects 
Cancer prevention: Application of chemicals in treatment 
therapy to reduce risk in secondary tumor induction, 
12:19193 (R;US) 
RADIOSURGERY 
See RADIOTHERAPY 
RADIOTHERAPY 
See also NEUTRON THERAPY 
A program to calculate the propagation of high-energy heavy 
ion particles through bulk matter, 12:19618 (BA;US) 
Measurement of the fragmentation of high-energy heavy ion 
beams used in biology and medicine, 12:19619 (BA;US) 
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Patients 

Calculation of dose from external photon exposures using 
reference human phantoms and Monte Carlo methods. Pt. 4. 
Organ doses in radiotherapy, 12:19620 (R;DE) 

RADISHES 
Radioactivity 

Strontium-90 and cesium-137 in vegetables (producing districts) 
(from May 1984 to December 1984). Environmental and 
dietary materials, 12:19092 (RA;JP) 

Strontium-90 and cesium-137 in vegetables (consuming 
districts) (from September 1984 to December 1984). 
Environmental and dietary materials, 12:19093 (RA;JP) 

RADIUM 226 
Ecological Concentration 

Geothermal springs of the West Florida continental shelf: 
evidence for dolomitization and radionuclide enrichment, 
12:18044 (J;NL) 

KADIUM 228 
Ecological Concentration 

Geothermal springs of the West Florida continental shelf: 
evidence for dolomitization and radionuclide enrichment, 
12:18044 (J;NL) 

RADIUM F 
See POLONIUM 210 
RADON 
Radioecological Concentration 

Survey of radon and radon daughter concentrations in selected 

Rainier Mesa tunnels, 12:19065 (R;US) 
RADON 222 
Ecological Concentration 

Geothermal springs of the West Florida continental shelf: 
evidence for dolomitization and radionuclide enrichment, 
12:18044 (J;NL) 

RAMAN SPECTROSCOPY 

Prior to March 1983 this concept was indexed to RAMAN 

SPECTRA. 
Resolution 

Three-laser coherent anti-Stokes Raman scattering 

measurements of two species, 12:18693 (J;US) 
Sensitivity 
Ultrasensitive coherent Raman technique with picosecond 
lasers, 12:18998 (J;US) 
RANCHO SECO-1 REACTOR 
Sacramento, California, USA 
Site Surveys 

Environmental radiological studies conducted during 1986 in 
the vicinity of the Rancho Seco Nuclear Power Generating 
Station: Appendices, 12:19094 (R;US) 

RANCHO SECO-2 REACTOR 

Sacramento, California 

Site Surveys 

Environmental radiological studies conducted during 1986 in 
the vicinity of the Rancho Seco Nuclear Power Generating 
Station: Appendices, 12:19094 (R;US) 

RANDOM NUMBER GENERATORS 

The RANDOM computer program: A linear congruential 

random number generator, 12:19871 (R;US) 
RAPSODIE REACTOR 
Reactor Cores 

Core distortion behaviour operating experience in France, 
12:18252 (RA;XA) 

General presentation of the core mechanical behaviour 
approach in France, 12:18235 (RA;XA) 

RARE EARTH NUCLEI 
For nuclear properties of rare earths. 
See also DYSPROSIUM 163 
ERBIUM 159 
ERBIUM 160 
ERBIUM 165 
EUROPIUM 149 
LUTETIUM 173 
LUTETIUM 174 
LUTETIUM 175 


LUTETIUM 176 
YTTERBIUM 166 


Quasiparticle-Phonon Model 
Hexadecapole states in deformed nuclei (sub(158,160)Gd, 
sub(158,160,162,164)Dy, sub(166,168,170)Er, 
sub(168,170,172,174)Yb, sub(174,176,178)Hf, sub(184)W, 
sub(186,188)Os nuclear), 12:19582 (R;SU) 


REACTOR COOLING SYSTEMS 


Vibrational States 
Hexadecapole states in deformed nuclei (sub(158,160)Gd, 
sub(158, 160, 162,164)Dy, sub(166,168,170)Er, 
sub(168,170,172,174)Yb, sub(174,176,178)Hf, sub(184)W, 
sub(186,188)Os nuclear), 12:19582 (R;SU) 
RARE EARTHS 


See also EUROPIUM 
GADOLINIUM 
SAMARIUM 


Atomic Models 
Density functional theory and f electron systems, 12:19630 
(R;US) 
Crystal Structure 
Is there a missing rare earth crystal structure, 12:18735 (J;NL) 
Muons 
Muon spin precession in rare-earth metals with a modulated 
magnetic structure, 12:19640 (R;SU;In Russian) 
Spin Orientation 
Muon spin precession in rare-earth metals with a modulated 
magnetic structure, 12:19640 (R;SU;In Russian) 
RARE GASES 


See also ARGON 
HELIUM 
KRYPTON 
NEON 
RADON 
XENON 


Excitation 
A theoretical study of excited state formation due to sub- 
excitation electrons in rare gas-nitrogen mixtures, 12:19355 
(BA;US) 
Fluorescence Spectroscopy 
New fluorescence techniques for detecting noble gases, 
12:18743 (R;US) 


A theoretical study of excited state formation due to sub- 
excitation electrons in rare gas-nitrogen mixtures, 12:19355 
(BA;US) 

RATIONING 
See ALLOCATIONS 
RDF 
See REFUSE DERIVED FUELS 
REACTION INTERMEDIATES 
Chemical Reaction Kinetics 

Low-temperature autooxidation in unsaturated lipids: an 

electron spin resonance study, 12:18728 (J;US) 
REACTOR ACCIDENTS 


See also LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 


E Codes 
EAC European Accident Code. A modular system of 
computer programs to simulate LMFBR hypothetical 
accidents, 12:18228 (R;FR) 
Fission Product Release 
QUASAR: A methodology for quantification of uncertainties 
in severe accident source terms, 12:18315 (R;US) 
Meltdown 
Natural convection characteristics of pool penetration into a 
melting miscible substrate. Final report, 12:18342 (R;US) 
Safety Engineering 
Roles of engineered safety features in severe accident, 12:18186 


(R;JP) 
REACTOR COMPONENTS 
See also BREEDING BLANKETS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 


Mechanical Vibrations 
US LMFBR [Liquid Metal Fast Breeder Reactor]: flow 
induced vibration program (1977-1986): A summary and 
overview, 12:18224 (R;US) 
Stress Analysis 
Investigations on failure evaluation at reactor components by 
means of holographic interferometry. Final report, 12:18328 
(R;DE;In German) 
REACTOR COOLING SYSTEMS 


See also PRIMARY COOLANT CIRCUITS 
SECONDARY COOLANT CIRCUITS 





REACTOR COOLING SYSTEMS 
Neutron Flux 


Neutron Flux 
Determination of process variables of the coolant and the 
reactor on the base of monitoring the neutron flux from the 
coolant, 12:18266 (RA;XA) 
REACTOR CORE RESTRAINTS 
C Codes 
Development and application of the CRAMP code for fast 
reactor core assessment, 12:18242 (RA;XA) 
Computerized Simulation 
Calculation methods for core distortions and mechanical 
behavior, 12:18241 (RA;XA) 
Development and application of the CRAMP code for fast 
reactor core assessment, 12:18242 (RA;XA) 
Review of the activities in Japan, 12:18238 (RA;XA) 
Finite Element Method 
Calculation methods for core distortions and mechanical 
behavior, 12:18241 (RA;XA) 
Specifications 
Review of the activities in Japan, 12:18238 (RA;XA) 
REACTOR CORES 
Computerized Simulation 
ARKAS: A three-dimensional finite element code for the 
analysis of core distortions and mechanical behaviour, 
12:18240 (RA;XA) 
Presentation of the calculation codes of the mechanical 
equilibrium of a French fast reactor core, 12:18243 (RA;XA) 
Design 
Development of an LMR core design using metallic fuel, 
12:18222 (R;US) 
Mechanical Structures 
Presentation of the calculation codes of the mechanical 
equilibrium of a French fast reactor core, 12:18243 (RA;XA) 
Nuclear Fuel Conversion 
Physics problems on analysis of high conversion light water 
reactor. 2. Analysis of PROTEUS experiment by SRAC, 
12:18187 (R;JP;In Japanese) 
Reactor Lattice Parameters 
ARKAS: A three-dimensional finite element code for the 
analysis of core distortions and mechanical behaviour, 
12:18240 (RA;XA) 
Specifications 
Evaluation of core distortion in FBR, 12:18248 (RA;XA) 
REACTOR DECOMMISSIONING 
Feasibility Studies 
Long-term integrity of buildings and systems, 12:18321 
(R;FR;In French) 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION 
Meetings 
IAEA-NPPCI specialists’ meeting on new instrumentation of 
water cooled reactors, Dresden, German Democratic 
Republic, 23-25 April 1985. Proceedings, 12:18190 (R;XA) 
REACTOR MONITORING SYSTEMS 
Measuring and evaluation systems for performance monitoring of 
reactor or its components. Not to be confused with reactor 
control systems. 
Reactor Instrumentation 
Saturation margin measurement and reactor inventory 
measurement - state of the art and new aspects, 12:18287 
(RA;XA) 
REACTOR PHYSICS 
Use only for indexing articles of very broad coverage, such as 
annual reviews, text book, etc. 
Nuclear Data Collections 
Nuclear data and codes available in the KUCA, 12:18262 
(R;JP) 
REACTOR SAFETY 
Information Dissemination 
Organization and transfer of information in risk-related fields, 
12:19884 (R;US) 
Meetings 
Proceedings of the US Nuclear Regulatory Commission 
fourteenth water reactor safety information meeting: Volume 
5, Nuclear plant analyzer and code development, 
International Code Assessment Program, Industry safety 
research, 12:18336 (R;US) 
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Troceedings of the US Nuclear Regulatory Commission 
fourteenth water reactor safety information meeting: Volume 
4, ECCS [Emergency Core Cooling Systems] rule revision, 
Integral systems testing, Separate effects/experiments and 
analyses, 2D/3D research, 12:18335 (R;US) 
Optimization 
Use of safety experience feedback to design new nuclear units, 
12:18324 (R;FR;In French) 
REACTOR SITING 
See SITE SELECTION 
REACTOR TECHNOLOGY 
Bibliographies 
List of reports of the Juelich Nuclear Research Plant 1982, 
12:18259 (R;DE;In German) 
List of scientific publications of Nuclear Research Center 
Karlsruhe 1983, 12:19530 (R;DE;In German) 
REACTORS 
See also POWER REACTORS 
PROCESS HEAT REACTORS 
PULSED REACTORS 
RESEARCH AND TEST REACTORS 


Computerized Control Systems 
A plug flow reactor data acquisition and control system, 
12:18995 (R;US) 
Data Acquisition Systems 
A plug flow reactor data acquisition and control system, 
12:18995 (R;US) 
RECEPTORS 
Labelling 
A comparison of [/sup 18/F]spiroperidol, [/sup 
18/F]benperidol and [/sup 18/F] haloperidol kinetics in 
baboon brain, 12:19188 (J;US) 
RECREATIONAL AREAS 
Energy Consumption 
Possible contribution of wind energy for supplying the power 
demand at the camping site 'Spadener See’ - execution and 
analysis of measurements. Final report, 12:18057 (R;DE;In 
German) 
Energy Demand 
Possible contribution of wind energy for supplying the power 
demand at the camping site ‘Spadener See’ - execution and 
analysis of measurements. Final report, 12:18057 (R;DE;In 
German) 
RECTIFIERS 
Energy Consumption 
Power consumption of opacity feedback controlled 
electrostatic precipitator transformer-rectifiers, 12:18148 
(RA;US) 
RECYCLING 
Economics 
Modeling heat transfer in an experimental coal-fired furnace 
when CO2/O2 mixtures replace air, 12:17741 (R;US) 
RECYCLING (FUEL) 
See REPROCESSING 
REDUCING AGENTS 
Chemical Preparation 
Stannous ascorbate preparation, pertechnetate ion reducer used 
in labelling of sup(99m)Tc compounds, 12:18758 (RA;BR;In 
Portuguese) 
REDUCTASES 
See OXIDOREDUCTASES 
REDUCTIVE PERTURBATION METHOD 
See PERTURBATION THEORY 
REFLECTIVE COATINGS 
Optimization 
Heat-mirror spectral profile optimization for TSC hybrid solar 
conversion, 12:18042 (BA;US) 


REFLECTIVITY 
Measuring Methods 
Setup for determining the reflectivity of interference coatings, 
12:18825 (R;FR) 
REFRACTORY METALS 
Activation Analysis 
Trace analysis for characterization of the special metals V, Mo, 
Ta, W, by means of activation analysis using neutrons and 
charged particles. Interim report, 12:18674 (R;DE;In 
German) 
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REFRIGERATING MACHINERY 
Performance Testing 
Development and testing of a screw compressor supermarket 
refrigeration system: Phase 2, Final report, 12:18421 (R;US) 
REFRIGERATORS 
See also HELIUM DILUTION REFRIGERATORS 
Helium 
Helium liquefaction with cryorefrigerators. Final report, 
12:18798 (R;DE;In German) 
Ultralow Temperature 
Helium liquefaction with cryorefrigerators. Final report, 
12:18798 (R;DE;In German) 
REFUSE DERIVED FUELS 
Combustion 
Combustion examination of refused derived fuel (RDF) in a 
coal boiler plant. Final report, 12:17977 (R;DE;In German) 
Combustion Properties 
Combustion examination of refused derived fuel (RDF) in a 
coal boiler plant. Final report, 12:17977 (R;DE;In German) 
Feasibility Studies 
Investigation of the possibilities to use RDF in power stations 
for energy-gaining reasons. Final report, 12:17978 (R;DE;In 
German) 


REFUSE-FUELED POWER PLANTS 
Fuel Substitution 
Investigation of the possibilities to use RDF in power stations 
for energy-gaining reasons. Final report, 12:17978 (R;DE;In 
German) 
Hot Gas Cleanup 
Particulate control devices for municipal refuse-to-energy 
plants, 12:18121 (RA;US) 
Pollution Control Equipment 
Particulate control devices for municipal refuse-to-energy 
plants, 12:18121 (RA;US) 
REGION IX 
See FEDERAL REGION IX 
REGION VI 
See FEDERAL REGION VI 
REGION VIII 
See FEDERAL REGION VIII 
REGULATORS (VOLTAGE) 
See VOLTAGE REGULATORS 
REINFORCED CONCRETE 
Seismic Effects 
The Seismic Category 1 Structures Program, 12:18813 (R;US) 
REINFORCED MATERIALS 
See also REINFORCED CONCRETE 
Erosion 
Erosion of a silicon carbide whisker reinforced silicon nitride, 
12:18598 (R;US) 
Fabrication 
Fossil Energy Program: Semiannual progress report for April 
1 through September 30, 1986, 12:17687 (R;US) 
Mechanical Properties 
Fossil Energy Program: Semiannual progress report for April 
1 through September 30, 1986, 12:17687 (R;US) 
RELATIVITY THEORY 
Geodesics 


Role of the world line condition in constrained Hamiltonian 
system, 12:19670 (RA;SU) 
RELIABILITY 
Mathematical Models 
Reliability of district heating system and its influence on 
dimensioning, 12:18479 (R;FI;In Finnish) 
RELIC RADIATION 
See RELICT RADIATION 
RELICT RADIATION 
Thermal microwave background radiation of the universe believed 
to date from the earliest moments of the universe. 
Abundance 
Looking for cosmological neutrinos through resonant 
absorption of cosmic ray neutrinos, 12:19285 (BA;US) 
The Big Bang, the universe and everything, 12:19289 (BA;US) 
Cosmic Neutrinos 
Looking for cosmological neutrinos through resonant 
absorption of cosmic ray neutrinos, 12:19285 (BA;US) 
Element Abundance 
The Big Bang, the universe and everything, 12:19289 (BA;US) 


RESERVOIR ROCK 
Fracturing 


Energy Spectra 
New measurements of the spectrum of the cosmic microwave 
background, 12:19286 (BA;US) 
REM 
See DOSE EQUIVALENTS 
REMEDIAL ACTION 
Standards 


Standards for remedial action: How clean is clean?, 12:17939 
(R;US) 
REMOTE AREAS 
Power Systems 
Analysis of a stand-alone power system for remote-site 
applications. Final report, 12:18388 (R;US) 
REMOTE HANDLING EQUIPMENT 
See also MANIPULATORS 
Decontamination 
High pressure freon decontamination of remote equipment, 
12:17893 (R;US) 
Design 
Remote canister level, turntable positioning system, 12:17928 
(J;US) 


Remote canister level, turntable positioning system, 12:17928 
(J;US) 
REMOTE SENSING 
First European Workshop on ‘Remote sensing in mineral 
exploration’, 12:17844 (R;FR;In French and English) 
REMOTE VIEWING EQUIPMENT 
Remote systems and automation in radioactive waste package 
handling, 12:17860 (R;US) 
Optical Fibers 
Remote spectrometry in UV with optical fibers, 12:18989 
(R;FR;In French) 
RENEWABLE ENERGY SOURCES 
See also BIOMASS 
GEOTHERMAL ENERGY 


WAVE POWER 
WIND POWER 


Energy Conservation 
Utilization of renewable energy sources and energy 
conservation - hitherto successes of the electric utilities. 
Latest state of development and present projects, August 
1986, 12:18377 (R;DE;In German) 
REPROCESSING 
Pumps 
Process pump operating problems and equipment failures, F- 
Canyon Reprocessing Facility, Savannah River Plant, 
12:17852 (R;US) 
RESEARCH AND TEST REACTOKS 
Reactor Instrumentation 
Process instrumentation for "DHRUVA” a 100 MW(Th) 
thermal research reactor, 12:18289 (RA;XA) 
Reactor Monitoring Systems 
Process instrumentation for "DHRUVA” a 100 MW(Th) 
thermal research reactor, 12:18289 (RA;XA) 
RESEARCH PROGRAMS 
To be used jointly with descriptor(s) for subject field and/or 
organization concerned. 
Computerized Simulation 
The SIMRAND methodology: Theory and application for the 
simulation of research and development projects, 12:19872 
(R;US) 
Information Dissemination 
International energy R and D represented in the Energy Data 
Base, 1985, 12:19886 (R;US) 
Measuring Instruments 
US Department of Energy University Research 
Instrumentation Program, FY1984: A follow-up report, 
12:19843 (R;US) 
RESERVOIR ROCK 
Explosive Fracturing 
Geothermal well stimulated using High Energy Gas 
Fracturing, 12:18048 (R;US) 
Hydraulic Fracturing 
Geothermal well stimulated using High Energy Gas 
Fracturing, 12:18048 (R;US) 





RESERVOIRS (WATER) 
Boilers 


RESERVOIRS (WATER) 
See WATER RESERVOIRS 
RESIDENCES 
See HOUSES 
RESIDENTIAL BUILDINGS 
See also APARTMENT BUILDINGS 
HOUS 


Boilers 

Study of operation of fluidized-bed boiler of block-house order, 

12:18447 (R;FI,In Finnish) 
Cooling Load 

Climatic indicators for estimating residential heating and 

cooling loads, 12:18438 (R;US) 
Energy Accounting 

Impact analysis of a residential energy conservation shared 
savings program: The General Public Utilities experience, 
12:18445 (R;US) 

Energy Conservation 

Data and analysis section, 12:18360 (RA;US) ; 

Impact analysis of a residential energy conservation shared 
savings program: The General Public Utilities experience, 
12:18445 (R;US) 

Gas Heat Pumps 

Developments in gas-fired absorption heat pumps, North 

America, 12:18417 (R;US) 
Heating Load 

Climatic indicators for estimating residential heating and 

cooling loads, 12:18438 (R;US) 
Heating Systems 
Study of operation of fluidized-bed boiler of block-house order, 
12:18447 (R;FI;In Finnish) 
Indoor Air Pollution 
Residential indoor air quality field studies, 12:19034 (R;US) 
Retrofitting 

A data specification guideline for DOE’s Single-Family 
Building Energy Retrofit Research Program, 12:18416 
(R;US) 

Space Heating 

Control of heating systems in residential buildings, 12:18449 

(R;FI;In Finnish) 
Space HVAC Systems 

Control of heating systems in residential buildings, 12:18449 

(R;FI;In Finnish) 
Thermal Comfort 
Control of heating systems in residential buildings, 12:18449 
(R;FI;In Finnish) 
RESIDUAL FUEL OIL 
See RESIDUAL FUELS 
RESIDUAL FUELS 
Chemical Composition 

Investigation of the confined combustion properties of residual 
fuels used in marine and industrial engines. Final report for 
the period 1 November 1982 to 31 July 1984, 12:17827 
(R;DE) 

Combustion Properties 

Investigation of the confined combustion properties of residual 
fuels used in marine and industrial engines. Final report for 
the period 1 November 1982 to 31 July 1984, 12:17827 
(R;DE) 

Structural Chemical Analysis 

Investigation of the confined combustion properties of residual 
fuels used in marine and industrial engines. Final report for 
the period 1 November 1982 to 31 July 1984, 12:17827 
(R;DE) 

RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESIDUUMS 
See RESIDUAL FUELS 
RESINS 
Curing 

Visible-light resin-curing units: retinal hazards and protective 
lenses. Final report, December 1982-May 1986, 12:19233 
(R;US) 

RESONATORS 
Damaging Neutron Fluence 

Investigaton of radiation resistance of magnetoacoustic 

resonators of hematite, 12:18963 (R;SU;In Russian) 
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Physical Radiation Effects 
Investigaton of radiation resistance of magnetoacoustic 
resonators of hematite, 12:18963 (R;SU;In Russian) 
RESOURCE RECOVERY ACTS 
Compliance 
[RCRA Groundwater Monitoring Program], 12:19098 (R;US) 
RESPIRABLE DUSTS 
See DUSTS 
RESPONSE FUNCTIONS 
Describing the response of a system to external action. 
Accuracy 
Accuracy evaluation of thermocouple time constants via the 
bootstrap method, 12:18275 (RA;XA) 
Matrices 
Multi-point transient modal testing, 12:18792 (R;US) 
Probabilistic Estimation 
Accuracy evaluation of thermocouple time constants via the 
bootstrap method, 12:18275 (RA;XA) 
RETINA 
Radiation Hazards 
Visible-light resin-curing units: retinal hazards and protective 
lenses. Final report, December 1982-May 1986, 12:19233 
(R;US) 
RETORTING 
Reaction Intermediates 
A free radical equilibrium in the fluidized bed retort, 12:17842 
(R;US) : 
RETORTS 


A free radical equilibrium in the fluidized bed retort, 12:17842 
(R;US) 
RETROFITTING 
Specifications 
A data specification guideline for DOE’s Single-Family 
Building Energy Retrofit Research Program, 12:18416 


Operation of a reversed field pinch without a conducting shell, 
12:19746 (J;US) 
Plasma Confinement 
Magnetic topology of helical Ohmic steady states, 12:19743 
G;US) 
RHEINSBERG AKW1 REACTOR 
Gransee, Rheinsberg, German Democratic Republic 
Neutron Spectroscopy 
New neutron spectrometry system for in-core and out-core 
application at WWER, 12:18213 (RA;XA) 
Reactor Instrumentation 
New neutron spectrometry system for in-core and out-core 
application at WWER, 12:18213 (RA;XA) 
ALLOYS 


Superconducting Films 
Thin superconducting film characterization by surface acoustic 
waves. Annual progress report, 30 September 1985-30 
September 1986, 12:18505 (R;US) 
RHENIUM COMPOUNDS 
Electron-Phonon Coupling 
Enhanced superconductivity by electron renormalization of a 
directly observed Brout-Visscher local phonon: Re in 
Mo/sub 1-//sub x/Re/sub x/, 12:18587 (J;US) 
Superconductivity 
Enhanced superconductivity by electron renormalization of a 
directly observed Brout-Visscher local phonon: Re in 
Mo/sub 1-//sub x/Re/sub x/, 12:18587 (J;US) 
RHO-1250 RESONANCES 
Analyticity at the data analysis of hadron electromagnetic form 
factor, 12:19434 (R;SU;In Russian) 
RHO-1600 RESONANCES 
Analyticity at the data analysis of hadron electromagnetic form 
factor, 12:19434 (R;SU;In Russian) 
RHO-765 RESONANCES 
Particle Production 
Resonance particle production in inelastic N-N and 7-N 
interactions, 12:19426 (R;SU) 
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RHODIUM 
Catalytic Effects 
CO-H/sub 2/ reactions. Orientation towards the superior 
alcohols in presence of modified rhodium catalysts, 12:17976 
(R;FR;In French) 
Electron Transfer 
Photochemistry of colloidal cadmium sulfide at dihexadecyl 
phosphate vesicle interfaces: electron transfer to 
methylviologen and colloidal rhodium, 12:18744 (J;US) 
Photochemical Reactions 
Photochemistry of colloidal cadmium sulfide at dihexadecyl 
phosphate vesicle interfaces: electron transfer to 
methylviologen and colloidal rhodium, 12:18744 (J;US) 
RHODIUM 103 TARGET 
Neutron Reactions 
Temperature shift of neutron resonances, 12:19550 (R;SU;In 
Russian) 
RHODIUM ALLOYS 
Electric Conductivity 
Response of Kondo lattice systems to pressure (YbAgCu; 
YbCusSie; YbRh2Size), 12:18541 (R;US) 
Kondo Effect 
Response of Kondo lattice systems to pressure (YbAgCu,; 
YbCusSiez; YbRheSie), 12:18541 (R;US) 
RHO-PRIME RESONANCES 
See RHO-1600 RESONANCES 
RHYOLITES 
Absorption Spectroscopy 
Measurement of water in rhyolitic glasses: calibration of an 
infrared spectroscopic technique, 12:19255 (J;US) 
Chemical Composition 
Measurement of water in rhyolitic glasses: calibration of an 
infrared spectroscopic technique, 12:19255 (J;US) 


vity 

Strontium-90 and cesium-137 in rice (producing districts) (from 
October 1984 to December 1984). Environmental and 
dietary materials, 12:19086 (RA;JP) 

Strontium-90 and cesium-137 in rice (consuming districts) 
(from September 1984 to December 1984). Environmental 
and dietary materials, 12:19087 (RA;JP) 

RICHLAND FFTF REACTOR 

See FFTF REACTOR 
RIEMANN WAVES 

See SHOCK WAVES 
RINGOTRON 

See ELECTRON-RING ACCELERATORS 
RINGS (STORAGE) 

See STORAGE RINGS 
RISER CRACKING 

See COAL LIQUEFACTION 
RISK ANALYSIS 


Attributable risk, probability of causation, assigned shares, and 
uncertainty, 12:19207 (J;GB) 
Information Systems 
Organization and transfer of information in risk-related fields, 
12:19884 (R;US) 
RISOE NATIONAL LABORATORY 
Prior to 1978, known as RISOE RESEARCH 
ESTABLISHMENT and documents written before that date 
should be so indexed. 
Petroleum 
Petroleum-related R and D activities at Risoe, 12:17807 
(R;DK) 
RIVERS 
Fluid Flow 
Roughness on river beds. A literary study, 12:19104 (R;NO;In 
Norwegian) 
Water Quality 
Environmental and water-quality operational studies: mixing in 
rivers. Final report, 12:19105 (R;US) 


RNA POLYMERASES 
Fractionation 

RNA polymerase III transcription in higher plants: [Annual] 
performance report, May 1, 1986 through December 20, 
1986, 12:19135 (R;US) 

RNA-ASE 
Code number 3.1.4.22 and 3.1.4.34. 
Chemical Preparation 

Investigation of the nature of semisynthetic esterases: Final 
report for the period September 15, 1981 to December 31, 
1986, 12:19134 (R;US) 

Structure-Activity 

Investigation of the nature of semisynthetic esterases: Final 
report for the period September 15, 1981 to December 31, 
1986, 12:19134 (R;US) 

ROADS 
Traffic Control 

Alternative incandescent traffic signal lamps and systems for 
improved optical and energy efficiency. Final report, 
September 1983-February 1985, 12:18452 (R;US) 

ROADWAYS (MINES) 
See MINE ROADWAYS 
ROBOTS 
Computerized Control Systems 

A flexible, computer-integrated robotic transfer system, 
12:18807 (R;US) 

A virtual-time operating-system shell for a hypercube in 
robotics applications, 12:18804 (R;US) 

Real-time expert system for the control of autonomous robot 
navigation in the presence of moving obstacles, 12:18801 
(R;US) 

Control 

Traction-drive telerobot for space manipulation, 12:18802 

(R;US) 
Control Systems 

A survey of adaptive control technology in robotics, 12:18806 
(R;US) 

Real-time expert system for control of an autonomous mobile 
robot including diagnosis of unexpected occurrences, 
12:18803 (R;US) 

Expert Systems 

Real-time expert system for the control of autonomous robot 
navigation in the presence of moving obstacles, 12:18801 
(R;US) 

ORNL 

Traction-drive telerobot for space manipulation, 12:18802 
(R;US) 

Real Time Systems 

Real-time expert system for control of an autonomous mobile 
robot including diagnosis of unexpected occurrences, 
12:18803 (R;US) 

Real-time expert system for the control of autonomous robot 
navigation in the presence of moving obstacles, 12:18801 
(R;US) 

Remote Control 

Traction-drive telerobot for space manipulation, 12:18802 

(R;US) 
Research Programs 

The Oak Ridge National Laboratory's Robotics and Intelligent 

Systems Program, 12:17850 (R;US) 
Uses 
Robotic assembly and testing of rotary solenoids: Final report, 
12:18797 (R;US) 
ROCK SALT 
See SALT DEPOSITS 
ROCKS 
Blast Effects 

Modeling rock fracturing in bench-blasting problems, 12:19010 

(R;US) 
Compression Strength 

Experimental characterization of the hydraulic and mechanical 

behavior of a jointed rock specimen, 12:19250 (R;US) 
Hydrology 

Hydrogeology of rocks of low permeability: Memoires, 

Volume 17: Part 2, Proceedings, 12:19237 (R;US) 





ROCKS 
Mechanical Tests 


Mechanical Tests 
Experimental characterization of the hydraulic and mechanical 
behavior of a jointed rock specimen, 12:19250 (R;US) 
Permeability 
Experimental characterization of the hydraulic and mechanical 
behavior of a jointed rock specimen, 12:19250 (R;US) 
ROCKY MOUNTAIN REGION 
See FEDERAL REGION VIII 
ROENTGEN EQUIVALENT MAN 
See DOSE EQUIVALENTS 
ROOM AND PILLAR MINING 
Ground Subsidence 
Program review: Subsidence and roof stability analysis for the 
extraction and in-situ processing of fossil fuels, 12:17758 
(J;US) 
Strata Control 
Program review: Subsidence and roof stability analysis for the 
extraction and in-situ processing of fossil fuels, 12:17758 
(J;US) 
ROTATING PLASMA 
Drift Instability 
Drift modes with differential rotation and passing electrons, 
12:19760 (J;US) 
ROTLIEGENDE EPOCH 
See PERMIAN PERIOD 
ROUGHNESS 
Measuring Methods 
Optical method for evaluating stem bore surface finish, 
12:18866 (R;US) 
RUBIDIUM 
Solvent Extraction 
Effect of solvent upon competitive liquid-liquid extraction of 
alkali metal cations by 2-[(sym-Dibenzo-16-crown- 
5)oxy]decanoic acid, 12:18692 (J;US) 
RUNOFF 
Water Pollution Control 
Methodology for analysis of detention basins for control of 
urban runoff quality. Final report, 12:19109 (R;US) 
R 
Catalytic Effects 
Catalytic methods for improved coal liquefaction and 
hydrotreating: Quarterly report No. 5 for the period 
September 23, 1986 through December 22, 1986, 12:17704 
(R;US) 
RUTHENIUM ALLOYS 
Magnetic Properties 
Evolution with pressure of a heavy mass ground state in 
chemically expanded CeRueSie, 12:18542 (R;US) 
Superconducting Films 
Thin superconducting film characterization by surface acoustic 
waves. Annual progress report, 30 September 1985-30 
September 1986, 12:18505 (R;US) 
RUTHENIUM COMPOUNDS 
Catalytic Effects 
ZSM-5 supported Fe and Ru from Fe/sub 3/(CO)/sub 12/ and 
Ru/sub 3/(CO)/sub 12/: Structure-activity correlations for 
synthesis gas conversion, 12:17971 (J;US) 


Ss 


SACCHARIDES 


See also GLUCOPROTEINS 
GLYCOLIPIDS 
POLYSACCHARIDES 


Biosynthesis 
Preparation of saccharides with high molar activity non- 
specifically labelled with carbon-14 with the use of 
photoautotrophic microorganisms, 12:18764 (RA;XM;In 
Russian) 
Labelling 
Preparation of saccharides with high molar activity non- 
specifically labelled with carbon-14 with the use of 
photoautotrophic microorganisms, 12:18764 (RA;XM;In 
Russian) 


SACLAY (CEA) 
See CEA SACLAY 
SAFEGUARDS 
Accidents 

Safeguards Summary Event List (SSEL), Pre-NRC through 

December 31, 1985, 12:17952 (R;US) 
Computer Codes 
The security analyzer: A security analyzer program written in 
Prolog, 12:17948 (R;US) 

SAFETY (NUCLEAR) 

See RADIATION PROTECTION 
SAFETY (REACTOR) 

See REACTOR SAFETY 
SALINE ZONE 

See OIL SHALES 
SALT DEPOSITS 

Radioactive Waste Disposal 

Nuclear waste repository simulation experiments (brine 
migration), Asse Mine of the Federal of Germany: Quarterly 
brine migration data report, July-September 1984, 12:17868 
(R;US) 

Radioactive waste isolation in salt: Peer review of the Golder 
Associates draft test plan for in situ testing in an exploratory 
shaft in salt, 12:17866 (R;US) 

Salt Repository Project: Technical progress report for the 
quarter 1 April-30 June, 1986, 12:17874 (R;US) 

SAMARIUM 
Hydrolysis 
Hydrolysis and formation constants at 25°C, 12:18708 (R;US) 
SAMARIUM 149 TARGET 
Deuteron Reactions 

Proton states in /sup 149/Eu and triaxiality of nucleus form in 

the N=84-88 region, 12:19553 (R;SU;In Russian) 
SAMARIUM 152 TARGET 
Proton Reactions 

Proton states in /sup 149/Eu and triaxiality of nucleus form in 

the N=84-88 region, 12:19553 (R;SU;In Russian) 
SAMPLING 
Optimization 

Statistical methods for environmental pollution monitoring, 

12:19060 (B;US) 
SAND 
Sorptive Properties 

Emulsion steam blocking processes: Final report, 12:17814 

(R;US) 
SANDSTONES 
Nuclear Magnetic Resonance 

NMR investigation of porous structures: Ceramics and 
sandstones: Annual technical [progress] report, 12:18625 
(R;US) 

Porosity 

NMR investigation of porous structures: Ceramics and 
sandstones: Annual technical [progress] report, 12:18625 
(R;US) 

SANITARY LANDFILLS 
Air Pollution 

Determination of air toxic emissions from non-traditional 

sources in the puget sound region, 12:19046 (R;US) 


Utilization of landfill gas from the Hohberg refuse dumping in 
Pforzheim. Final report, 12:17962 (R;DE;In German) 
Gases 
Gas movement through fractured landfill cover materials, 
12:17963 (R;US) 
Health Hazards 
[RCRA Groundwater Monitoring Program], 12:19098 (R;US) 
Monitoring 
[RCRA Groundwater Monitoring Program], 12:19098 (R;US) 
Instrumentation for continuous monitoring of meteorological 
variables and soil gas pressure in landfill cover, 12:17964 
(R;US) 
SARSON 
See BRASSICA 





205S / ERA-12/9 


Explaining the orbital velocity of an Earth satellite, 12:19693 
(J;US) 
SAVANNAH RIVER PLANT 


200 Area Fault Tree Data Storage and Retrieval System: Area- 
F, 1/86 to 11/86, 12:19096 (R;US) 
200 Area Fault Tree Data Storage and Retrieval System: Area- 
H, 1/85 to 12/85, 12:19095 (R;US) 
Operation 
200 Area Fault Tree Data Storage and Retrieval System: Area- 
H, 1/86 to 9/86, 12:18313 (R;US) 
200 Area Fault Tree Data Storage and Retrieval System: Area- 
H, 1/83 to 12/83, 12:18312 (R;US) 
Pyrometallurgy 
Future concepts of pyrometallurgical operations at the 
Savannah River Plant, 12:17853 (R;US) 
Radioactive Waste Facilities 
New low-level radioactive waste disposal/storage facilities for 
the Savannah River Plant, 12:17883 (R;US) 
New treatment facility for low level process effluents at the 
Savannah River site, 12:17885 (R;US) 


Calculations 
Scheme for unified description of fields for a general case of 
semisimple Lie algebra. A linear nondegenerate case, 
12:19489 (RA;SU;In Russian) 
SCANDIUM 45 
Spin-Lattice Relaxation 
Dynamical evidence for a change in hydrogen-diffusion 
behavior in transition-metal hydrides at high temperatures, 
12:18610 (J;US) 
SCANDIUM HYDRIDES 
Atom Transport 
Dynamical evidence for a change in hydrogen-diffusion 
behavior in transition-metal hydrides at high temperatures, 
12:18610 (J;US) 
SCANNERS (OPTICAL) 
See OPTICAL SCANNERS 
SCANNING ELECTRON MICROSCOPY 
Design 


Surface structure and analysis with scanning tunneling 
microscopy and electron tunneling py: Progress 
report, May 1, 1986-April 30, 1987, 12:19636 (R;US) 

Tunnel Effect 

Surface structure and analysis with scanning tunneling 
microscopy and electron tunneling spectroscopy: Pro 
report, May 1, 1986-April 30, 1987, 12:19636 (R;US) 

SCANNING LIGHT MICROSCOPY 
Holography 
X-ray holographic microscopy experiments at the Brookhaven 
Synchrotron Light Source, 12:18925 (BA;US) 
SCHNELLER NATRIUMGEKUEHLTER REAKTOR 
See SNR REACTOR 
SCHOOL FACILITIES 
See EDUCATIONAL FACILITIES 
SCHOOL PLANT 
See EDUCATIONAL FACILITIES 
SCHOOLS 
See EDUCATIONAL FACILITIES 
SCHOTTKY BARRIER SOLAR CELLS 
Fabrication 

Density of states at mid gap in hydrogenated amorphous 

silicon, 12:18669 (BA;US) 
SCHWINGER FUNCTIONAL EQUATIONS 
Gauge Invariance 

Light-cone gauge in the Dyson-Schwinger equation and 
infrared behaviour of gluon propagator, 12:19481 (RA;SU;In 
Russian) 

SCINTILLATION CHAMBERS 
See SCINTILLATION COUNTERS 
SCINTILLATION COUNTERS 


See also LIQUID SCINTILLATION DETECTORS 
SOLID SCINTILLATION DETECTORS 


Voltage Regulators 
Small-size digital controlled high voltage converter for PM 
supply, 12:18934 (R;SU;In Russian) 


SCINTILLATION DETECTORS 
See SCINTILLATION COUNTERS 
SCOTLAND 
See UNITED KINGDOM 
SCRAP METALS 
Compacting 
Treatment alternatives for non-fuel-bearing hardware, 12:17900 
(R;US) 
Shredders 
Teens alternatives for non-fuel-bearing hardware, 12:17900 


See also DRY SCRUBBERS 
Performance 
Fume filtration through a dynamic liquid spray curtain, 
12:18099 (RA;US) 
Integrated control device for micronic and submicronic 
particulate and acidic gas control, 12:18122 (RA;US) 
SEA BED 
Meetings 
Tenth international meeting of the NEA [Nuclear Energy 
Agency] Coordinated Program to assess the subseabed 
disposal of nuclear waste: Volume 1, 12:17919 (R;US) 
Radioactive Waste Disposal 
Tenth international meeting of the NEA [Nuclear Energy 
Agency] Coordinated Program to assess the subseabed 
disposal of nuclear waste: Volume 1, 12:17919 (R;US) 
SEAS 
See also ATLANTIC OCEAN 
Solar Heating 
Diurnal cycling: observations and models of the upper-ocean 
response to diurnal heating, cooling, and wind mixing. 
Technical report, 12:18053 (R;US) 
SEASONAL THERMAL ENERGY STORAGE 
Underground Storage 
High and low temperature underground heat storage - 
technical and economic aspects, 12:18477 (R;SE;In Swedish) 
SEAWATER 
Water Chemistry 
Geothermal springs of the West Florida continental shelf: 
evidence for dolomitization and radionuclide enrichment, 
12:18044 (J;NL) 
SEAWEEDS 
Radioactivity 
Strontium-90 and cesium-137 in seaweeds (from May 1984 to 
June 1984). Environmental and dietary materials, 12:19123 
(RA;JP) 
SECONDARY BATTERIES 
See ELECTRIC BATTERIES 
SECONDARY COOLANT CIRCUITS 
Intergranular Corrosion 
Proceedings: 1985 EPRI [Electric Power Research Institute] 
workshop on remedial actions for secondary-side 
intergranular corrosion, 12:18194 (R;US) 
SECONDARY STANDARD DOSIMETRY LABORATORIES 
See SSDL 
SECURITY 
Computer Codes 
The security analyzer: A security analyzer program written in 
Prolog, 12:17948 (R;US) 
SEDIMENTS 
Radiation Monitoring 
Environmental monitoring plan for the Niagara Falls Storage 
Site and the Interim Waste Containment Facility, 12:17940 
(R;US) 
SEISMIC DETECTION 
See also IN-COUNTRY DETECTION 
Research Programs 
Seismic Monitoring Research Program: Annual report, 
12:19021 (R;US) 
SEISMIC P WAVES 
Spectra Unfolding 
Multichannel deconvolution of p waves at seismic arrays. Final 
technical report, June 1984-June 1985, 12:19020 (R;US) 





SEISMIC SURVEYS 
Experimental Data 


SEISMIC SURVEYS 
Experimental Data 
Data report for the 1985 seismic-refraction experiment at 
Yucca Mountain and vicinity, southwestern Nevada, 
12:17925 (R;US) 
SEISMIC WAVES 
See also SEISMIC P WAVES 
Wave Propagation 
Influence of clay-sized particles on seismic velocity for 
Canadian Arctic permafrost, 12:17809 (J;CA) 
SELF-POWERED NEUTRON DETECTORS 
Performance Testing 
In-core measurements with platinum self powered detectors in 
a French PWR, 12:18210 (RA;XA) 
SEM (MICROSCOPY) 
See SCANNING ELECTRON MICROSCOPY 
SEMICONDUCTOR DEVICES 


See also SEMICONDUCTOR LASERS 
SEMICONDUCTOR SWITCHES 


Meetings 
Semiconductor bridge (SCB) development technology transfer 
symposium, 12:19012 (R;US) 
ion 
MBE [molecular beam epitaxy] growth of strained-layer 
superlattice device structures, 12:18868 (R;US) 
SEMICONDUCTOR LASERS 


Influence of thermal effects on the eigenmodes of gain-guided 
diode laser arrays, 12:18833 (J;US) 
Fiber Optics 
Development of reliable and efficient coupling of 1.3-y single- 
mode lasers to single-mode fibers, 12:18830 (R;US) 
Heating 
Influence of thermal effects on the eigenmodes of gain-guided 
diode laser arrays, 12:18833 (J;US) 
SEMICONDUCTOR SWITCHES 
Design 
High-average-power solid-state glass laser: Design notes, 
12:18832 (R;US) 
Electro-Optical Effects 
High-average-power solid-state glass laser: Design notes, 
12:18832 (R;US) 
SENSITIVITY ANALYSIS 
Automated sensitivity analysis: New tools for modeling 
complex dynamic systems, 12:17873 (R;US) 
SERPUKHOV SYNCHROTRON 
Experiment Planning 
Experimental research program at the IHEP accelerator. 
Status and outlook, 12:18878 (RA;SU) 
SERVOMECHANISMS 
Research Programs 
Activities report of the Laboratory of Mechanics and Energy 
Studies. Annual report, 1985, 12:18789 (R;FR;In French) 
SEWAGE SLUDGE 
Bioconversion 
Current US research in methanogenesis microbiology, 12:17965 
(R;US) 
Incinerators 
Costs of air-pollution-abatement systems for sewage-sludge 
incinerators. Final report, 12:18482 (R;US) 
SEYFERT GALAXIES 
Emission Spectra 
Emission line region kinematics in selected Seyfert galaxies. 
Final report, 1 July 1985-30 June 1986, 12:19276 (R;US) 
SHALE OIL 
Diffusion 
Evaluation of protective garment fabrics challenged by 
petroleum and synfuel fluids, 12:18799 (R;US) 
Hydrogenation 
Synthetic gasolines and diesel fuels from processing of shale 
oils and coal liquids, 12:18493 (B;US) 
SHALES 
Chemical Properties 
A preliminary assessment of mineralogical criteria on the 
utility of argillaceous rocks and minerals for high-level 
radioactive waste disposal, 12:18635 (R;US) 
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Hydraulic Conductivity 
A preliminary assessment of mineralogical criteria on the 
utility of argillaceous rocks and minerals for high-level 
radioactive waste disposal, 12:18635 (R;US) 
Mechanical Properties 
A preliminary assessment of mineralogical criteria on the 
utility of argillaceous rocks and minerals for high-level 
radioactive waste disposal, 12:18635 (R;US) 
Physical Properties 
A preliminary assessment of mineralogical criteria on the 
utility of argillaceous rocks and minerals for high-level 
radioactive waste disposal, 12:18635 (R;US) 
Thermodynamic Properties 
A preliminary assessment of mineralogical criteria on the 
utility of argillaceous rocks and minerals for high-level 
radioactive waste disposal, 12:18635 (R;US) 
SHELLS 
Structural forms; for electron shells in atoms use ELECTRONIC 
STRUCTURE. 
Elasticity 
Identification of material constants for a composite shell 
structure, 12:18791 (R;US) 
Laser Implosions 
Variation in the amplitude of perturbations on the inner surface 
of an imploding shell during the coasting phase, 12:19805 
(J;US) 
SHIELDING 
Calculation Methods 
Improved shielding calculations for the Particle Beam Fusion 
Accelerator PBFA II, 12:19813 (J;US) 
Standardization 
Safety guide data on radiation shielding in a reprocessing 
facility, 12:17856 (R;JP;In Japanese) 
SHIP REACTOR MUTSU 
See MUTSU REACTOR 
SHIPS 
Energy Conservation 
Energy saving methods for merchant ships. A tutorial, 
12:18451 (R;DK) 
Research Programs 
Activities report of the Laboratory of Mechanics and Energy 
Studies. Annual report, 1985, 12:18789 (R;FR;In French) 
SHOCK WAVES 
Calculation Methods 
Blast wave effects at short distances, 12:19008 (R;US) 
Interactions 
Mechanisms of blast-fire interaction. Technical report, 15 July 
1981-31 May 1983, 12:19014 (R;US) 
SHOTFIRING 
See EXPLOSIVE FRACTURING 
SHOWER COUNTERS 
Detects high energy gamma radiation or high energy particles on 
basis of cascade showers in layered absorbers. 
Cherenkov Radiation 
Performance of hodoscopic electromagnetic calorimeter made 
from lead glass of 2 m/sup 2/ aperture, 12:18939 (R;SU;In 
Russian) 
Data Processing 
Data processing in experiments with the use of shower 
hodoscopic detector of 10 x 10 cm/sup 2/ cell size of the 
HYPERON facility, 12:18950 (R;SU;In Russian) 
On-Line Measurement Systems 
Data processing in experiments with the use of shower 
hodoscopic detector of 10 x 10 cm/sup 2/ cell size of the 
HYPERON facility, 12:18950 (R;SU;In Russian) 
Performance 
Performance of hodoscopic electromagnetic calorimeter made 
from lead glass of 2 m/sup 2/ aperture, 12:18939 (R;SU;In 
Russian) 
Performance Testing 
Performance test of a TMS calorimeter, 12:18955 (R;DE) 
SI SEMICONDUCTOR DETECTORS 
Protective Coatings 
Oxide layers for silicon detector protection against 
environment effects, 12:18942 (R;SU;In Russian) 
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SIALON 


See ALUMINIUM OXIDES 
SILICON NITRIDES 


SIGMA MODEL 
O Groups 
Possible phase transition of fractional spin in the O(3) o model, 
12:19696 (J;US) 
Phase Transformations 
Possible phase transition of fractional spin in the O(3) o mode!, 
12:19696 (J;US) 
Supersymmetry 
Supersymmetric sigma models, 12:19467 (BA;US) 
SIGMA PLUS 
Magnetic Moments 
Polarization and magnetic moment of the =* hyperon, 
12:19397 (J;US) 
Weak Hadronic Decay 
Polarization and magnetic moment of the =* hyperon, 
12:19397 (J;US) 
SIGMA-MINUS ATOMS | 
See HADRONIC ATOMS 
SILANES 
Chemical 
Polymer precursors for ceramic matrix composi‘es. Annual 
contractor report, 12:18710 (R;US) 
Chemical Properties 
Polymer precursors for ceramic matrix composites. Annual 
contractor report, 12:18710 (R;US) 
Fuel Additives 
Further shock tunnel studies of scramjet phenomena, 12:17959 
(R;AU) 
SILICA 
Electronic Structure 
Localization and crystallographic dependence of Si suboxide 
species at the SiO2/Si interface, 12:18654 (J;US) 


Localization and crystallographic dependence of Si suboxide 
species at the SiO2/Si interface, 12:18654 (J;US) 
SILICA GEL . 
Sorptive Properties 
[Acid base properties of coals and other solids: Quarterly 
report No. 5, 12/1/86-2/28/87], 12:17736 (R;US) 
SILICEOUS ROCK 
See SANDSTONES 
SILICON 
Atom Transport 
Diffusion of hydrogen in silicon and mechanisms for 
“unintentional” hydrogenation during ion beam processing, 
12:18662 (J;US) 
Carrier Density 
Density of states at mid gap in hydrogenated amorphous 
silicon, 12:18669 (BA;US) 
Carrier Lifetime 
Analysis of the interaction of a laser pulse with a silicon wafer: 
Determination of bulk lifetime and surface recombination 
velocity, 12:18638 (J;US) 
Rapid thermal processing of ion implanted silicon as a viable 
solar cell technology: Final report, 12:18006 (R;US) 
Carrier Mobility 
Density of :tates at mid gap in hydrogenated amorphous 
silicon, 12:18669 (BA;US) 
Chemical Vapor 
Onset of runaway nucleation in aerosol reactors, 12:18644 
G;US) 
Crystal Growth 
Onset of runaway nucleation in aerosol reactors, 12:18644 
(J;US) 
Crystal Structure 
High-resolution electron microscopy study of x-ray multilayer 
structures, 12:18572 (J;US) 
Dendritic Web Growth Method 
Large area sheet task: Advanced dendritic web growth 
development: Final report, May 1985 to September 1986, 
12:18007 (R;US) 
Deposition 
High-resolution electron microscopy study of x-ray multilayer 
structures, 12:18572 (J;US) 


SILICON 28 
Energy Levels 


Electron Channeling 
Temperature dependence of planar channeling radiation, 
12:19615 (J;US) 
Electron Microscopy 
High-resolution electron microscopy study of x-ray multilayer 
structures, 12:18572 (J;US) 
Electron Spin Resonance 
Hydrogenated amorphous silicon films prepared by rf 
sputtering in He/H/sub 2/, 12:18668 (BA;US) 
Electronic Structure 
Localization and crystallographic dependence of Si suboxide 
species at the SiO2/Si interface, 12:18654 (J;US) 
Heat Treatments 
Rapid thermal processing of ion implanted silicon as a viable 
solar cell technology: Final report, 12:18006 (R;US) 
Hydrogenation 
Diffusion of hydrogen in silicon and mechanisms fo 
“unintentional” hydrogenation during ion beam processing, 
12:18662 (J;US) 
Interfaces 
Localization and crystallographic dependence of Si suboxide 
species at the SiO2/Si interface, 12:18654 (J;US) 
Ton Collisions 
Diffusion of hydrogen in silicon and mechanisms for 
“unintentional” hydrogenation during ion beam processing, 
12:18662 (J;US) 
Laser-Radiation Heating 
Analysis of the interaction of a laser pulse with a silicon wafer: 
Determination of bulk lifetime and surface recombination 
velocity, 12:18638 (J;US) 
Melting 
Interfacial overheating during melting of Si at 190 m/s, 
12:18661 (J;US) 
Microscopy 
Rapid thermal processing of ion implanted silicon as a viable 
solar cell technology: Final report, 12:18006 (R;US) 
Nucleation 
Onset of runaway nucleation in aerosol reactors, 12:18644 
G;US) 
Optical Properties 
Hydrogenated amorphous silicon films prepared by rf 
sputtering in He/H/sub 2/, 12:18668 (BA;US) 
Order-Disorder Transformations 
Amorphization processes in electron and/or ion-irradiated 
silicon, 12:18641 (J;US) 
Phonons 
Structural and vibrational properties of a realistic model of 
amorphous silicon, 12:18647 (J;US) 
Photoconductivity 
HMI Radiation Chemistry Department. Scientific report 1985, 
12:18741 (R;DE;In German) 
Physical Radiation Effects 
Amorphization processes in electron and/or ion-irradiated 
silicon, 12:18641 (J;US) 
Radiation Effects 
Radiation damage in silicon due to albedo neutrons emitted 
from hadronic beam dumps (Fe and U), 12:18927 (R;US) 
Recombination 
Analysis of the interaction of a laser pulse with a silicon wafer: 
Determination of bulk lifetime and surface recombination 
velocity, 12:18638 (J;US) 


Hydrogenated amorphous silicon films prepared by rf 
sputtering in He/H/sub 2/, 12:18668 (BA;US) 
Structural Models 
Structural and vibrational properties of a realistic model of 
amorphous silicon, 12:18647 (J;US) 
Vibrational States 
Structural and vibrational properties of a realistic model of 
amorphous silicon, 12:18647 (J;US) 
SILICON 28 
Energy Levels 
Elastic and inelastic scattering of 50-MeV pions from /sup 
28/Si and /sup 30/Si, 12:19538 (J;US) 





SILICON 28 TARGET 
Pion Minus Reactions 


SILICON 28 TARGET 
Pion Minus Reactions 
Elastic and inelastic scattering of 50-MeV pions from /sup 
28/Si and /sup 30/Si, 12:19538 (J;US) 
Pion Plus Reactions 
Elastic and inelastic scattering of 50-MeV pions from /sup 
28/Si and /sup 30/Si, 12:19538 (J;US) 
SILICON 30 
Energy Levels 
Elastic and inelastic scattering of 50-MeV pions from /sup 
28/Si and /sup 30/Si, 12:19538 (J;US) 
SILICON 30 TARGET 
Pion Minus Reactions 
Elastic and inelastic scattering of 50-MeV pions from /sup 
28/Si and /sup 30/Si, 12:19538 (J;US) 
Pion Plus Reactions 
Elastic and inelastic scattering of 50-MeV pions from /sup 
28/Si and /sup 30/Si, 12:19538 (J;US) 
SILICON ALLOYS 


Spatial correlation of gamma-prime precipitates in a Ni-Si 
alloy, 12:18591 (J;US) 
Chemical Vapor Deposition 
Low-band-gap, amorphous-silicon-based alloys by chemical 
vapor deposition: Annual subcontract report, 1 October 
1985-31 January 1986, 12:18018 (R;US) 
Electric Conductivity 
Response of Kondo lattice systems to pressure (YbAgCu,; 
YbCuzSie; YbRheSis), 12:18541 (R;US) 
Kondo Effect 
Response of Kondo lattice systems to pressure (YbAgCu; 
YbCusSie; YbRh2Sie), 12:18541 (R;US) 
Magnetic Properties 
Evolution with pressure of a heavy mass ground state in 
chemically expanded CeRu2Sie, 12:18542 (R;US) 
Physical Radiation Effects 
Diffuse x-ray scattering studies of n and e™ -irradiated Ni and 
dilute Ni alloys, 12:18512 (R;US) 
Spatial correlation of gamma-prime precipitates in a Ni-Si 
alloy, 12:18591 (J;US) 
Reflectivity 
Effect of diffuse reflectivity on photoresist linewidth control 
(Al-1% Si), 12:18869 (R;US) 
Superconducting Films 
Thin superconducting film characterization by surface acoustic 
waves. Annual progress report, 30 September 1985-30 
September 1986, 12:18505 (R;US) 
Thermal Conductivity 
Low-temperature thermal conductivity of glassy and 
icosahedral Pd-U-Si alloys, 12:18575 (J;US) 
SILICON CARBIDES 


Recrystallization of ion-implanted a-SiC, 12:18612 (J;US) 
Chemical Vapor Deposition 
Development of polishing methods for Chemical Vapor 
Deposited Silicon Carbide mirrors for synchrotron radiation, 
12:18819 (R;US) 
Electron optical characterization of amorphous SiC:H CVD 
films, 12:18667 (BA;US) 
Crystal Defects 
Surface property modification of ceramics by ion beams, 
12:18614 (J;US) 
Erosion 
Erosion of a silicon carbide whisker reinforced silicon nitride, 
12:18598 (R;US) 
Fracture Properties 
Surface property modification of ceramics by ion beams, 
12:18614 (J;US) 
Ton Implantation 
Recrystallization of ion-implanted a-SiC, 12:18612 (J;US) 
Surface property modification of ceramics by ion beams, 
12:18614 (J;US) 
Microhardness 
Surface property modification of ceramics by ion beams, 
12:18614 (J;US) 


ERA-12/9 / 208S 


Microstructure 
Electron optical characterization of amorphous SiC:H CVD 
films, 12:18667 (BA;US) 
Recrystallization 
Recrystallization of ion-implanted a-SiC, 12:18612 (J;US) 
Surface Treatments 

Surface property modification of ceramics by ion beams, 

12:18614 (J;US) 
Wear 

Wear of an alumina-silicon carbide whisker composite, 

12:18622 (R;US) 
Wear Resistance 
Surface property modification of ceramics by ion beams, 
12:18614 (J;US) 
SILICON HYDRIDES 
See SILANES 
SILICON NITRIDES 
Erosion 
Erosion of a silicon carbide whisker reinforced silicon nitride, 
12:18598 (R;US) 
SILICON OXIDES 
See also SILICA 
Chemical Vapor Deposition 

Study of reactive plasma deposited thin films. Semiannual 

progress report, 12:18605 (R;US) 
Corrosive Effects 
Lithium oxide transport and lithium ceramic stability during 
actual high burnup irradiation, 12:18532 (R;US) 
SILICON SEMICONDUCTOR DETECTORS 
See SI SEMICONDUCTOR DETECTORS 
SILICON SOLAR CELLS 

Concentrating photovoltaic collectors. Final report, 9 October 

1985-31 October 1986, 12:18039 (R;US) 
Efficiency 

18% efficient intrinsically passivated laser-processed silicon 
solar cells, 12:18022 (J;US) 

Photovoltaic progress: an incremental process, 12:18023 (J;US) 

Fabrication 

18% efficient intrinsically passivated laser-processed silicon 
solar cells, 12:18022 (J;US) 

Density of states at mid gap in hydrogenated amorphous 
silicon, 12:18669 (BA;US) 

Hydrogenated amorphous silicon films prepared by rf 
sputtering in He/H/sub 2/, 12:18668 (BA;US) 

Large area sheet task: Advanced dendritic web growth 
development: Final report, May 1985 to September 1986, 
12:18007 (R;US) 

Meetings 

Proceedings of the flat-plate solar array project workshop on 
low-cost polysilicon for terrestrial photovoltaic solar-cell 
applications, 12:18005 (R;US) 

Proceedings of the 25th project integration meeting: Progress 
report 25 for the period October 1984 to June 1985, 12:18004 
(R;US) 

Passivation 

18% efficient intrinsically passivated laser-processed silicon 

solar cells, 12:18022 (J;US) 
Research Programs 

Proceedings of the 25th project integration meeting: Progress 
report 25 for the period October 1984 to June 1985, 12:18004 
(R;US) 

SILVER 
Electronic Structure 

Resonances in the photoemission cross section of a surface 

state: Results for Ag(i11), 12:18563 (J;US) 
Ton-Atom Collisions 

Multiple ionization in relativistic heavy-ion—atom collisions, 

12:19329 (J;US) 
Joints 

Taper sectioning to magnify the interface thickness of a 

dissimilar metal joint, 12:18553 (R;US) 
Photoemission 

Resonances in the photoemission cross section of a surface 

state: Results for Ag(111), 12:18563 (J;US) 
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Physical Radiation Effects 
In-situ observations of point-defect precipitation at dislocations 
in electron-irradiated silver, 12:18514 (R;US) 
SILVER 109 TARGET 
Neutron Reactions 
Temperature shift of neutron resonances, 12:19550 (R;SU;In 
Russian) 
SILVER 110 
Biological Accumulation 
Mechanisms and functional morphology associated with metal 
transport in Mercenaria mercenaria (bivalvia: mollusca): 
Progress report No. 7 for the contract period 1 September 
1985 to 31 December 1986, 12:19210 (R;US) 
Biological Effects 
Mechanisms and functional morphology associated with metal 
transport in Mercenaria mercenaria (bivalvia: mollusca): 
Progress report No. 7 for the contract period 1 September 
1985 to 31 December 1986, 12:19210 (R;US) 
SILVER ALLOYS 
Electric Conductivity 
Response of Kondo lattice systems to pressure (YbAgCu,; 
YbCuzSie; YbRheSie), 12:18541 (R;US) 
Kondo Effect 
Response of Kondo lattice systems to pressure (YbAgCu,; 
YbCueSie; YbRheSiz), 12:18541 (R;US) 
SILVER ISOTOPES 
See also SILVER 110 
Krypton 84 Reactions 
Investigation of the reactions of Kr and }°Xe with heavy 
targets around 20 MeV/u, 12:19545 (R;FR) 
Xenon 129 Reactions 
Investigation of the reactions of Kr and 1*°Xe with heavy 
targets around 20 MeV/u, 12:19545 (R;FR) 
SINE-GORDON EQUATION 
Strong uniqueness for the two-dimensional Sine-Gordon 
model, 12:19493 (R;SU) 
Inverse Scattering Problem 
Vacuum instability in the quantum Sine-Gordon model, 
12:19486 (RA;SU) 
Solitons 
Multi-soliton solutions of the scheme for unified description of 
integrable Lorentz-invariant field theories. Nondegenerate 
SL(2,C) case, 12:19485 (RA;SU) 
Two-Dimensional Calculations 
Van Hove theorem for the two-dimensional Sine-Gordon 
model, 12:19494 (R;SU) 
SITE SELECTION 
Feasibility Studies 
Data report for the 1985 seismic-refraction experiment at 
Yucca Mountain and vicinity, southwestern Nevada, 
12:17925 (R;US) 
SKYRMIONS 
See SOLITONS 
SLC DETECTORS 
Cherenkov Counters 
The SLD Cerenkov Ring Imaging Detector: Progress report, 
12:18959 (R;US) 
SLD 
See SLC DETECTORS 
SLM 
See SCANNING LIGHT MICROSCOPY 
SLOW NEUTRONS 
Particle Radii 
Neutron mean square charge radius and its electrical 
polarizability on the basis of data on interaction of neutrons 
with bismuth, 12:19610 (R;SU) 
Polarizability 
Neutron mean square charge radius and its electrical 
polarizability on the basis of data on interaction of neutrons 
with bismuth, 12:19610 (R;SU) 
Spin Orientation 
Polarization analysis with slow neutrons, 12:19614 (R;SU;In 
Russian) 
SLURRIES (FUEL) 
See FUEL SLURRIES 


SMELTERS 
Environmental Impacts 
Environmental impact section, 12:19128 (RA;US) 
Risk Assessment 
Environmental impact section, 12:19128 (RA;US) 
SMOKATRON 
See ELECTRON-RING ACCELERATORS 
SMOKES 
Atmospheric Circulation 
Atmospheric dispersion index for prescribed burning. Forest 
Service research paper, 12:19047 (R;US) 
Precipitation Scavenging 
Numerical simulation of nucleation scavenging within smoke 
plumes above large fires, 12:19058 (R;US) 
SMOOTHNESS 
See ROUGHNESS 
SNG 
See HIGH BTU GAS 
SNR REACTOR 
Kalkar, North Rhine Westfalia, Federal Republic of Germany 
Reactor Core Restraints 
Design of the SNR 300 core restraint system, 12:18249 
(RA;XA) 
Overview of the design of core restraint systems, 12:18234 
(RA;XA) 
Reactor Cores 
Preventive measures for avoiding handling problems from the 
operators view, 12:18232 (RA;XA) 
SNR-1 REACTOR 
See SNR REACTOR 
SNR-2 REACTOR 
Kalkar, North Rhine Westfalia, Federal Republic of Germany 
Reactor Core Restraints 
Overview of the design of core restraint systems, 12:18234 
(RA;XA) 
SNR-300 REACTOR 
See SNR REACTOR 
SODA ASH 
See SODIUM CARBONATES 
SODIUM 
Quantitative Chemical Analysis 
Sodium in low-rank coal, 12:17739 (J;US) 
Solvent Extraction 
Effect of solvent upon competitive liquid-liquid extraction of 
alkali metal cations by 2-[(sym-Dibenzo-16-crown- 
5)oxy]decanoic acid, 12:18692 (J;US) 
SODIUM CARBONATES 
Performance 
Chemical cleaning of coal: Effect on the removal of trace 
elements, 12:17725 (BA;US) 
SODIUM CHLORIDES 
Optical Properties 
Window heating by a pulsed laser: focal lengths and rise times, 
12:18839 (J;US) 
Quantitative Chemical Analysis 
Photofragment fluorescence as an analytical technique: 
Application to gas-phase alkali compounds, 12:17796 (J;US) 
Solution Heat 
Enthalpies of dilution of aqueous dodecyl- and 
tetradecyltrimethylammonium bromides from 323 to 448 K 
and of aqueous sodium chloride from 349 to 498 K: Topical 
report, 12:17815 (R;US) 
Thermodynamic Properties 
Window heating by a pulsed laser: focal lengths and rise times, 
12:18839 (J;US) 
SODIUM CITRATES 
See SODIUM COMPOUNDS 
SODIUM COMPOUNDS 
See also SODIUM CARBONATES 
SODIUM CHLORIDES 
SODIUM HYDROXIDES 
SODIUM OXIDES 
Physical Radiation Effects 
Acoustic quadrupole resonance of sup(35)Cl nuclei in y- 
irradiated sodium chloride crystals, 12:19648 (RA;SU;In 
Russian) 





Sorptive Properties 


Sorptive Properties 
Effects of temperature on the solid-surface luminescence 
properties of p-aminobenzoic acid adsorbed on sodium 
acetate, 12:18719 (J;US) 
SODIUM HYDROXIDES 
Emulsion steam blocking processes: Final report, 12:17814 
(R;US) 
SODIUM IODIDE DETECTORS 
See NAI DETECTORS 
SODIUM LAURYL SULFATES 
See SODIUM COMPOUNDS 
SODIUM MINERALS 
See MINERALS 
SODIUM OXIDES 
Radioactive Aerosols 
Transport of breeder reactor-fire-generated sodium oxide 
aerosols for building-wake-dominated meteorology, 12:18341 
(R;US) 
SODIUM-SULFUR BATTERIES 


Sodium sulfur battery: An overview, 12:18354 (R;US) 
Performance 
Morphological changes in the sulfur electrode of lifecycle- 
tested Na/S cells, 12:18350 (R;US) 
Solid Electrolytes 
Low-resistivity glass electrolytes for sodium/sulfur cells, 
12:18351 (R;US) 
SOILS 
Moisture 
Three-dimensional finite-element model for simulating water 
flow in variability saturated porous media, 12:19077 (J;US) 
Multi-Element Analysis 
Contribution to environmental specimen banking. Pt. 3. 
Evaluation of element concentration cadasters in different 
plants and soil types in Germany, Austria and Sweden, 
12:19080 (R;DE;In German) 
Radiation Monitoring 
In situ determination of U-238 concentrations in surface soil, 
12:17938 (RA;US) 
Radionuclide Migration 
Radioactivity survey data in Japan, 12:19071 (R;JP) 
Strontium-90 and cesium-137 in soil (from June 1984 to 
December 1984). Environmental and dietary materials, 
12:19084 (RA;JP) 
Short Rotation Cultivation 
Influence of land improvement on soil oxidation, 12:19192 
(R;SE) 
SOIL-STRUCTURE INTERACTIONS 
Meetings 
Proceedings of the workshop on soil-structure interaction, 
12:18265 (R;US) 
SOLAR ABSORBERS 
Numerical and experimental investigation of the unsteady 
temperature distribution of solar central receivers, 12:18024 
(R;DE;In German) 
Spectrally Selective Surfaces 
Spectroscopic and electrochemical studies of electrochromic 
hydrated nickel oxide films, 12:18615 (BA;US) 
SOLAR ACTIVITY 
Magneto-Optical Effects 
Analysis phase of MITHRAS. Final report, 1 October 1982-30 
September 1985, 12:19293 (R;US) 
SOLAR BATTERIES 
See SOLAR CELL ARRAYS 
SOLAR CELL ARRAYS 
Design 
High power rigid solar array. Final report, 12:18020 (R;FR) 
SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
CADMIUM TELLURIDE SOLAR CELLS 
CONCENTRATOR SOLAR CELLS 


SCHOTTKY BARRIER SOLAR CELLS 
SILICON SOLAR CELLS 
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SERI photovoltaic advanced research and development 
bibliography, 1982-1985, 12:18017 (R;US) 


ERA-12/9 / 210S 


Photovoltaic Conversion 
HMI Radiation Chemistry Department. Scientific report 1985, 
12:18741 (R;DE;In German) 
Spectrally Selective Surfaces 
Heat-mirror spectral profile optimization for TSC hybrid solar 
conversion, 12:18042 (BA;US) 
SOLAR COLLECTORS 
See also CONCENTRATING COLLECTORS 


FLAT PLATE COLLECTORS 
SOLAR PONDS 


Performance Testing 
Performance and experience achieved during operation of 31 
solar heating systems for water heating, 12:18033 (R;DK;In 
Danish) 
Research Programs 
Solar thermal technology collaborative research program, 
12:18037 (R;US) 
Spectrally Selective Surfaces 
Heat-mirror spectral profile optimization for TSC hybrid solar 
conversion, 12:18042 (BA;US) 
SOLAR CONCENTRATORS 
Concentration Ratio 
Axially symmetric nonimaging flux concentrators with the 
maximum theoretical concentration ratio, 12:18041 (J;US) 
Design 
Axially symmetric nonimaging flux concentrators with the 
maximum theoretical concentration ratio, 12:18041 (J;US) 
SOLAR CONTROL FILMS 
Heat-mirror spectral profile optimization for TSC hybrid solar 
conversion, 12:18042 (BA;US) 
SOLAR CORONA 
Magnetic Fields 
Rotation of the coronal magnetic field, 12:19258 (R;US) 
Sunspots 
Ephemeral active regions and coronal bright points: a solar 
maximum Mission 2 guest investigator study. Final report, 
12:19279 (R;US) 
SOLAR EQUIPMENT 
See also PHOTOELECTROCHEMICAL CELLS 
SOLAR ABSORBERS 
SOLAR CELL ARRAYS 
SOLAR CELLS 
SOLAR COLLECTORS 
SOLAR CONCENTRATORS 
SOLAR HEATING SYSTEMS 
SOLAR WATER HEATERS 
SPECTRALLY SELECTIVE SURFACES 
Materials Testing 
Materials aspects of solar energy use in buildings, 12:18036 
(BA;US) 
Materials research for solar thermal technology, 12:18030 
(BA;US) 
SOLAR HEATING SYSTEMS 
Demonstration Programs 
Energy consumption in Kerava solar village 1983-1985. The 
final report, 12:18034 (R;FI;In Finnish) 
SOLAR PONDS 
Diffusion 
Mixing in a double-diffusive, partially stratifield fluid, 12:18040 
(R;US) 
Mixing 
Mixing in a double-diffusive, partially stratifield fluid, 12:18040 
(R;US) 
Stratification 
Mixing in a double-diffusive, partially stratifield fluid, 12:18040 
(R;US) 
SOLAR SEA POWER PLANTS 
See OCEAN THERMAL POWER PLANTS 
SOLAR THERMAL POWER PLANTS 
Research Programs 
Solar thermal power, 12:18029 (R;US) 
Stirling Engines 
Conceptual design of a solar electric advanced Stirling power 
system: Monthly progress report, 1 January-31 January 1987, 
12:18025 (R;US) 
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Technology Assessment 
Conceptual definition of a technology development mission for 
advanced solar dynamic power systems. Final report, 
12:18027 (R;US) 
SOLAR WATER HEATERS 
Coefficient of Performance 
Performance and experience achieved during operation of 31 
solar heating systems for water heating, 12:18033 (R;DK;In 
Danish) 
Design 
Report on the solar plant at the University of Oslo (Norway), 
12:18035 (R;NO;In Norwegian) 
Performance Ti 
Report on the solar plant at the University of Oslo (Norway), 
12:18035 (R;NO;In Norwegian) 
SOLENOIDS 
Fabrication 
Robotic assembly and testing of rotary solenoids: Final report, 
12:18797 (R;US) 
Testing 
Robotic assembly and testing of rotary solenoids: Final report, 
12:18797 (R;US) 
SOLID CLUSTERS 
Reviews 
Small atomic clusters, 12:19364 (BA;SG) 
SOLID ELECTROLYTES 
Low-resistivity glass electrolytes for sodium/sulfur cells, 
12:18351 (R;US) 
SOLID FUELS 
See also MIXED OXIDE FUELS 
Market 
Prices on domestic fuels in Sweden, 12:18402 (R;SE;In 
Swedish) 
SOLID SCINTILLATION DETECTORS 
See also NAI DETECTORS 
PLASTIC SCINTILLATION DETECTORS 
Four-Pi Counting 
Monte-Carlo-simulation of 47r-detector systems (BIGBANG), 
12:18954 (R;DE;In German) 
Operation 
Monopoles and the Homestake underground scintillation 
detector, 12:19405 (BA;US) 
SOLID STATE LASERS 
See also NEODYMIUM LASERS 
Cooling Systems 
High-average-power solid-state glass laser: Design notes, 
12:18832 (R;US) 


High-average-power solid-state glass laser: Design notes, 
12:18832 (R;US) 
Fabrication 
High-average-power solid-state glass laser: Design notes, 
12:18832 (R;US) 
Flash Tubes 
High-average-power solid-state glass laser: Design notes, 
12:18832 (R;US) 
Operation 
Room temperature SrAIF;:Cr* laser emission tunable from 
825 nm to 1010 nm, 12:18849 (J;US) 
Semiconductor Switches 
High-average-power solid-state glass laser: Design notes, 
12:18832 (R;US) 
Tuning 
Room temperature SrAIF;:Cr** laser emission tunable from 
825 nm to 1010 nm, 12:18849 (J;US) 
SOLIDS 
Mixing 
Hydrodynamics, mixing, and segregation in gas fluidized beds: 
Technical progress report, 22 October 1986 to 21 January 
1987 (Glass beads), 12:18872 (R;US) 
Physical Radiation Effects 
Energetic displacement cascades and their roles in radiation 
effects, 12:18513 (R;US) 
SOLITONS 
Quantum Numbers 
Supersolitons and fractional fermion number, 12:19490 
(RA;SU) 


SOUTH TEXAS PROJECT-2 REACTOR 
Reactor Operation 


Supersolitons and fractional fermion number, 12:19490 
(RA;SU) 
SOLUTES 
Mass Transfer 
FRACSL code status and verification studies, 12:18050 
(RA;US) 
Numerical and physical modeling of solute transport in 
fracture junctions, 12:18045 (RA;US) 
Transport 
The simulation of solute transport: An approach free of 
numerical dispersion, 12:17937 (R;US) 
SOLUTIONS 
For mathematical solutions see ANALYTICAL SOLUTION or 
NUMERICAL SOLUTION. 
See also LEACHATES 
Energy Transfer 
Excitation transport in solution: A quantitative comparison 
between GAF theory and time-resolved fluorescence 
profiles, 12:18715 (J;US) 
Fluorescence 
Excitation transport in solution: A quantitative comparison 
between GAF thgory and time-resolved fluorescence 
profiles, 12:18715 (J;US) 
Supercritical State 
Raman study of intermolecular interactions in supercritical 
solutions of naphthalene in CO2, 12:19347 (J;US) 
SOLVENT-REFINED COAL 
Performance Testing 
Water-assisted and nondonor-vehicle-assisted coal liquefaction, 
12:17729 (J;US) 
SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 
SOOT 
Synthesis 
Kinetics of the reaction of CsHs with molecular oxygen from 
293 to 900 K, 12:18699 (R;US) 
SORGHUM 
Fluidized Bed Refuse Gasification 
Economic implications of biomass energy conversion, 12:18001 
(RA;US) 
SOURCE TERMS 
Safety Engineering 
Roles of engineered safety features in severe accident, 12:18186 


(R;JP) 
SOUTH ATLANTIC BIGHT 
Oceanic Circulation 
GABEX< II: Hydrographic data report, July-August 1981, 
12:19257 (R;US) 
Water Currents 
[Nearshore transport processes affecting the dilution and fate 
of energy-related contaminants]: Progress report, 1 
December 1985 to 30 November 1986, 12:19099 (R;US) 
SOUTH DAKOTA 
Geologic Deposits 
Chemical migration by contact metamorphism between 
pegmatite and country rocks: natural analogs for 
radionuclide migration, 12:17931 (J;US) 
SOUTH TEXAS PROJECT-1 REACTOR 
Bay City, Texas, USA 
Reactor Operation 
Safety evaluation report related to the operation of South 
Texas Project, Units 1 and 2 (Docket Nos. 50-498 and 50- 
499), 12:18334 (R;US) 
Reactor Safety 
Safety evaluation report related to the operation of South 
Texas Project, Units 1 and 2 (Docket Nos. 50-498 and 50- 
499), 12:18334 (R;US) 
SOUTH TEXAS PROJECT-2 REACTOR 
Bay City, Texas, USA 
Reactor Operation 
Safety evaluation report related to the operation of South 
Texas Project, Units 1 and 2 (Docket Nos. 50-498 and 50- 
499), 12:18334 (R;US) 





SOUTH TEXAS PROJECT-2 REACTOR 
Reactor Safety 


Reactor Safety 
Safety evaluation report related to the operation of South 
Texas Project, Units 1 and 2 (Docket Nos. 50-498 and 50- 
499), 12:18334 (R;US) 
SOUTHWEST REGION 
See FEDERAL REGION VI 
SOVIET UNION 
See USSR 
SPACE HEATING 
Air Source Heat Pumps 
Comparative laboratory measurements on small heat pumps in 
Denmark, Sweden and Finland, 12:18448 (R;FI;In Swedish) 
Control Systems 
Control of heating systems in residential buildings, 12:18449 
(R;FI;In Finnish) 
Ground Source Heat Pumps 
Comparative laboratory measurements on small heat pumps in 
Denmark, Sweden and Finland, 12:18448 (R;FI;In Swedish) 
Sensible Heat Storage 
Heat storage in clay with wind convectors for a one-family 
house at Utby. Thermal evaluation, 12:18419 (R;SE;In 
Swedish) 
Methods and costs for constructing an underground heat 
storage system of vertical tubes, 12:18420 (R;SE;In Swedish) 
Temperature Control 
Control of heating systems in residential buildings, 12:18449 
(R;FI;In Finnish) 
Water Source Heat Pumps 
Comparative laboratory measurements on small heat pumps in 
Denmark, Sweden and Finland, 12:18448 (R;FI;In Swedish) 
SPACE HVAC SYSTEMS 
Heating, ventilation, and air conditioning systems. 
Computerized Control Systems 
Prototype of a computer method for designing and analyzing 
heating, ventilating, and air-conditioning proportional, 
electronic-control systems. Master's thesis, 12:18412 (R;US) 
Control Systems 
Control of heating systems in residential buildings, 12:18449 
(R;FI;In Finnish) 
Design of the energy management system for the HVAC- 
equipment in industrial buildings, 12:18439 (R;FI;In Finnish) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE SHUTTLES 
Manipulators 
Application of a traction-drive seven-degrees-of-freedom 
telerobot to space manipulation, 12:18800 (R;US) 
SPACE VEHICLES 
See also SPACE SHUTTLES 
Propulsion Systems 
Electric propulsion: a review of future space propulsion 
technology, 12:18490 (R;CA) 
SPACE WEAPONS 
Ballistic Missile Defense 
Reduction in coverage of KEW (kinetic energy weapons) 
boost-phase-intercept system due to decreased booster burn 
time and increased commitment delay. Final report, 
November 1985-July 1986, 12:19015 (R;US) 
SPACECRAFT POWER SUPPLIES 
Solar Thermal Power Plants 
Conceptual definition of a technology development mission for 
advanced solar dynamic power systems. Final report, 
12:18027 (R;US) 
SPACERS 
Thermal Insulation 
Investigations on a fibre insulation with ceramic spacers, 
12:18220 (R;DE;In German) 
SPACE-TIME 
Perturbation Theory 
Geometric space-time perturbation. I. Multiparameter 
perturbations, 12:19690 (J;US) 
Geometric space-time perturbation. II. Gauge invariance, 
12:19691 (J;US) 
SPAIN 
Coal Mining 
Coal-mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17771 (R;XU) 
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Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17782 
(R;XU) 


Recent progress in research and development concerning the 
mechanization and automation of coal-mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17769 (R;XU) 

Coal Reserves 

Recent progress in research and development concerning the 
mechanization and automation of coal-mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17769 (R;XU) 

Energy Policy 

Spanish nuclear choice, 12:18374 (R;FR;In French) 
Nuclear Energy 

Spanish nuclear choice, 12:18374 (R;FR;In French) 
Surface Mining 

Coal-mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17771 (R;XU) 

Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17782 
(R;XU) 

Underground Mining 

Coal-mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17771 (R;XU) 

Recent progress in research and development concerning the 
mechanization and automation of coal-mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17769 (R;XU) 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17773 (R;XU) 

SPALLATION 
Computerized Simulation 

Monte Carlo algorithms for simulating particle emissions from 
preequilibrium states during nuclear spallation reactions, 
12:19576 (R;JP) 

F Codes 

FREESCO: Statistical event generator for nuclear collisions, 

12:19606 (J;NL) 
Precompound-Nucleus Emission 

Monte Carlo algorithms for simulating particle emissions from 
preequilibrium states during nuclear spallation reactions, 
12:19576 (R;JP) 

SPECIAL RELATIVITY THEORY 
See RELATIVITY THEORY 
SPECTRA (NEUTRON) 
See NEUTRON SPECTRA 
SPECTRALLY SELECTIVE SURFACES 
Fabrication 

Spectroscopic and electrochemical studies of electrochromic 

hydrated nickel oxide films, 12:18615 (BA;US) 
Optimization 
Heat-mirror spectral profile optimization for TSC hybrid solar 
conversion, 12:18042 (BA;US) 
SPECTROCHEMISTRY 
See ABSORPTION SPECTROSCOPY 
EMISSION SPECTROSCOPY 
SPECTROSCOPY 
See also ABSORPTION SPECTROSCOPY 
EMISSION SPECTROSCOPY 
ION SPECTROSCOPY 
LASER SPECTROSCOPY 
PHOTOACOUSTIC SPECTROSCOPY 
On-Line Measurement Systems 

Module dialogue spectrometric system based on Ehlektronika- 
60 computer with a software resident in a memory device, 
12:18951 (R;SU;In Russian) 

SPENT FUEL CASKS 
Criticality 

Incentives for the allowance of “burnup credit” in the design 

of spent nuclear fuel shipping casks, 12:18817 (R;US) 
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Incentives for the allowance of “burnup credit” in the design 

of spent nuclear fuel shipping casks, 12:18817 (R;US) 
Heat Transfer 

Performance testing of thermal analysis codes for nuclear fuel 
casks, 12:17863 (R;US) 

Solutions obtained to international heat transfer benchmarking 
problems for nuclear fuel casks using Q/TRAN, 12:17864 
(R;US) 

Radiation Accidents 

Shipping container response to severe highway and railway 
accident conditions: Main report, 12:18814 (R;US) 

Shipping container response to severe highway and railway 
accident conditions: Appendices, 12:18815 (R;US) 

SPENT FUEL ELEMENTS 
Crack Propagation 
Oxidation effects in breached spent fuel rods, 12:17854 (R;US) 
Oxidation 
Oxidation effects in breached spent fuel rods, 12:17854 (R;US) 
SPENT FUELS 
Dissolution 

Experimental study of the dissolution of spent fuel at 85°C in 

natural ground water, 12:17924 (R;US) 
IAEA 


Safeguards 
Safeguards approach for irradiated fuel, 12:17953 (R;US) 
Transport 


Case histories of West Valley spent fuel shipments: Final 
report, 12:17862 (R;US) 


Bounds on the permeability of a random array of partially 
penetrable spheres, 12:19382 (J;US) 

SPIN GLASS STATE 

Geometry 

Invariant geometry of spin-glass states, 12:19658 (J;US) 

Invariance Principles 
Invariant geometry of spin-glass states, 12:19658 (J;US) 
SPINACH 

Radioactivity 

Strontium-90 and cesium-137 in vegetables (producing districts) 
(from May 1984 to December 1984). Environmental and 
dietary materials, 12:19092 (RA;JP) 

Strontium-90 and cesium-137 in vegetables (consuming 
districts) (from September 1984 to December 1984). 
Environmental and dietary materials, 12:19093 (RA;JP) 

SPINELS 
Charged-Particle Transport 
Protons and deuterons in stoichiometric and nonstoichiometric 
MgAhO,, 12:18613 (J;US) 
SPIN-OFF 
See TECHNOLOGY TRANSFER 
SPINOR FIELDS 
Two-Dimensional Calculations 

Scheme for unified description of fields for a general case of 
semisimple Lie algebra. A linear nondegenerate case, 
12:19489 (RA;SU;In Russian) 

SPUTTERING 
Resonance Ionization Mass Spectroscopy 

Trace surface analysis via RIS/TOF mass spectrometry, 

12:19634 (R;US) 


Optical properties and derived mean free paths of squalane and 
squalene in the vacuum ultraviolet, 12:18670 (BA;US) 
Radiation Chemistry 
Optical properties and derived mean free paths of squalane and 
squalene in the vacuum ultraviolet, 12:18670 (BA;US) 
SQUALENE 
Optical Properties 
Optical properties and derived mean free paths of squalane and 
squalene in the vacuum ultraviolet, 12:18670 (BA;US) 
Radiation Chemistry 
Optical properties and derived mean free paths of squalane and 
squalene in the vacuum ultraviolet, 12:18670 (BA;US) 
SSDL 
GSF secondary standard dosimetry laboratory for photon and 
beta radiation, 12:18931 (R;DE) 


STAINLESS STEEL-316L 
Corrosion Resistance 


STABILIZED SUPERCONDUCTORS 
Fabrication 
Upper critical fields and high superconducting transition 
temperatures of La/sub 1.85/Sr/sub 0.15/CuO, and La/sub 
1.85/Ba/sub 0.15/CuQ,, 12:18608 (J;US) 
STAINLESS STEEL-17-4PH 
Weldability 
Evaluation of centrifugal barrel tumbling process for 
impregnation of molybdenum disulfide powder lubricant: 
topical report, 12:18506 (R;US) 
STAINLESS STEEL-304 
Corrosion Resistance 
Corrosion and slow-strain-rate testing of Type 304L stainless 
steel in tuff groundwater environments, 12:18550 (R;US) 
Study on gamma-ray irradiation effects on corrosion resistance 
of canister material under the simulated disposal conditions, 
12:18533 (R;JP;In Japanese) 
Crack Propagation 
Stress corrosion cracking behavior of an amorphous FeCrNiW 
alloy, 12:18593 (J;US) 
Gas Tungsten-Arc Welding 
Experimental measurement of thin plate SS 304 GTAW weld 
pool surface temperatures, 12:18526 (R;US) 
Heat Treatments 
Strain effects on sensitization development in 304 stainless steel 
as measured by EPR and STEM/EDS methods, 12:18596 
(BA;US) 
Physical Radiation Effects 
Study on gamma-ray irradiation effects on corrosion resistance 
of canister material under the simulated disposal conditions, 
12:18533 (R;JP;In Japanese) 
Scanning Electron Microscopy 
Strain effects on sensitization development in 304 stainless steel 
as measured by EPR and STEM/EDS methods, 12:18596 
(BA;US) 
Strains 
Strain effects on sensitization development in 304 stainless steel 
as measured by EPR and STEM/EDS methods, 12:18596 
(BA;US) 
Stress Corrosion 
Stress corrosion cracking behavior of an amorphous FeCrNiW 
alloy, 12:18593 (J;US) 
X-Ray Spectroscopy 
Strain effects on sensitization development in 304 stainless steel 
as measured by EPR and STEM/EDS methods, 12:18596 
(BA;US) 
STAINLESS STEEL-304L 
Corrosion Resistance 
Corrosion and slow-strain-rate testing of Type 304L stainless 
steel in tuff groundwater environments, 12:18550 (R;US) 
STAINLESS STEEL-316 
Crack Propagation 
Fatigue-crack propagation behavior of steels in vacuum, and 
implications for ASME Section 11 crack growth analyses, 
12:18528 (R;US) 
Creep 
Corrosion in simulated coal gasification atmospheres and its 
effect on creep behaviour, 12:17698 (R;FR) 
Fatigue 
Fatigue-crack propagation behavior of steels in vacuum, and 
implications for ASME Section 11 crack growth analyses, 
12:18528 (R;US) 
Joints 
Taper sectioning to magnify the interface thickness of a 
dissimilar metal joint, 12:18553 (R;US) 
Physical Radiation Effects 
Spectral effects in low-dose fission and fusion neutron 
irradiated metals and alloys, 12:18530 (R;US) 
Tensile Properties 
Spectral effects in low-dose fission and fusion neutron 
irradiated metals and alloys, 12:18530 (R;US) 
STAINLESS STEEL-316L 
Corrosion Resistance 
Corrosion and slow-strain-rate testing of Type 304L stainless 
steel in tuff groundwater environments, 12:18550 (R;US) 





STAINLESS STEELS 
Corrosion 


STAINLESS STEELS 


See also STAINLESS STEEL-17-4PH 
STAINLESS STEEL-304 
STAINLESS STEEL-304L 
STAINLESS STEEL-316 
STAINLESS STEEL-316L 


Corrosion 

Ocean Thermal Energy Conversion - Materials issues, 12:18031 

(BA;US) 
Corrosion Resistance 

Study on gamma-ray irradiation effects on corrosion resistance 
of canister material under the simulated disposal conditions, 
12:18533 (R;JP;In Japanese) 

Friction 

Development of a high vacuum, high temperature movable 

limiter support, 12:19814 (J;US) 
Magnetic Force Welding 

Investigation and application of intense magnetic fields to 

welding of stainless steel tubes, 12:18507 (R;FR;In French) 
Physical Radiation Effects 

Effect of nickel content on the minimum critical void radius in 
ternary austenitic alloys (Fe-Cr-Ni), 12:18531 (R;US) 

Spectral effects in low-dose fission and fusion neutron 
irradiated metals and alloys, 12:18530 (R;US) 

Study on gamma-ray irradiation effects on corrosion resistance 
of canister material under the simulated disposal conditions, 
12:18533 (R;JP;In Japanese) 

Tensile Properties 

Spectral effects in low-dose fission and fusion neutron 

irradiated metals and alloys, 12:18530 (R;US) 
Tritium 

Nuclear-reaction analysis of helium-3 and tritium in tritium- 

exposed austenitic steels, 12:18558 (R;US) 
Welded Joints 
Microsegregation in high-molybdenum austenitic stainless steel 
laser beam and gas tungsten arc welds, 12:18518 (R;US) 
STANDARD MODEL 
Postulated Particles 
Mirror fermions and cosmology, 12:19512 (BA;US) 
Radiative Corrections 
High energy electroweak parameters and experimental data 
from pp collider runs, 12:19407 (BA;US) 
Supersymmetry 
Mirror fermions and cosmology, 12:19512 (BA;US) 
Weinberg Angle 

High energy electroweak parameters and experimental data 

from pp collider runs, 12:19407 (BA;US) 
STANDARDS 
Comparative Evaluations 

Comparative analysis of quality assurance systems which 
effectively control, review and verify the quality of 
components manufactured for liquid metal cooled fast 
breeder reactors within the EEC, 12:18227 (R;FR) 

STANDING CROP 
See BIOMASS 
STAR EVOLUTION 
Nucleosynthesis 
The physics of supernova explosions, 12:19290 (BA;US) 
Reviews 
The physics of supernova explosions, 12:19290 (BA;US) 
Star Models 
The physics of supernova explosions, 12:19290 (BA;US) 
‘ARS 


See also DWARF STARS 
Star Evolution 
Galactic cycles and their relationship to life on earth, 12:19287 
(BA;US) 
STATIONARY POLLUTANT SOURCES 
Used for general articles when sources are not named. See also 
specific stationary sources, e.g., Fossil-fuel Power Plants. 
Air Pollution 
External-combustion particulate emissions: source category 
report. Final report, June 1984-July 1986, 12:19056 (R;US) 
STATISTICAL MECHANICS 
Kinetic Energy 
Elementary derivation of the law of equipartition of energy, 
12:19700 (J;US) 


ERA-12/9 / 214S 


Meetings 
3. International symposium on selected topics in statistical 
mechanics. Vol. 1, 12:19675 (R;SU) 
sine-Gordon Equation 
Statistical mechanics of the quantum and classical Sine-Gordon 
fields, 12:19487 (RA;SU) 
STATISTICAL MODELS 
Goldstone Diagrams 
Phase structure of the Goldstone matrix model in the limit of 
large N, 12:19484 (RA;SU;In Russian) 
STEADY FLOW 
Finite Element Method 
FE-procedure with linear statements for steady two- 
dimensional flow, 12:18859 (R;DE;In German) 
STEAM 
Explosions 
Steam explosions in slurry fed ceramic melters, 12:17901 
(R;US) 
Quantitative Chemical Analysis 
Serially interfaced gas chromatography/Fourier transform 
infrared spectrometer/ion trap mass spectrometer system, 
12:18690 (J;US) 
STEAM CONDENSERS 
Maintenance 
On-line condenser performance monitoring system, 12:18075 
(RA;US) 
Performance Testing 
Performance test codes: underused assets?, 12:18083 (RA;US) 
Review of ASME performance test code for feedwater heaters 
and condensers, 12:18087 (RA;US) 
STEAM COOLANT 
See STEAM 
STEAM INJECTION 
Bench-Scale Experiments 
* Emulsion steam blocking processes: Final report, 12:17814 
(R;US) 
STEAM SUPERHEATERS 
See SUPERHEATERS 
STEAM TURBINES 
Efficiency 
Applying today’s technology to improve turbine efficiency, 
12:18080 (RA;US) 
Maintenance 
Best buy in heat rate recovery - turbine cycle isolation 
maintenance, 12:18066 (RA;US) 
Performance 
EPRI RP1681/2183 power plant performance instrumentation 
system: overview of turbine and electrical programs, 
12:18077 (RA;US) 
Performance Testing 
Performance test codes: underused assets?, 12:18083 (RA;US) 
Power plant performance testing: an overview of the 
Performance Test Codes, 12:18084 (RA;US) 
Steam turbine performance tests, 12:18085 (RA;US) 
STEEL INDUSTRY 
See METAL INDUSTRY 
STEEL-ASTM-A508 
Crack Propagation 
French studies of cyclic crack growth behaviour of RPV steels 
in PWR environment, 12:18865 (R;FR) 
STEEL-ASTM-A533 
Crack 
French studies of cyclic crack growth behaviour of RPV steels 
in PWR environment, 12:18865 (R;FR) 
STEEL-ASTM-A533-B 
Crack Propagation 
The fatigue-crack propagation behavior of ASTM A533-B 
steel tested in vacuo at LWR operating temperatures, 
12:18185 (R;US) 
Fatigue 
The fatigue-crack propagation behavior of ASTM A533-B 
steel tested in vacuo at LWR operating temperatures, 
12:18185 (R;US) 





215S / ERA-12/9 


Reactor Materials 
The fatigue-crack propagation behavior of ASTM A533-B 
steel tested in vacuo at LWR operating temperatures, 
12:18185 (R;US) 
STEELS 
See also AUSTENITIC STEELS 

CARBON STEELS 
FERRITIC STEELS 
MARAGING STEELS 
STAINLESS STEELS 
STEEL-ASTM-AS08 
STEEL-ASTM-A533 


Development of a plasma heating system for the thermal 
control of steel in the tundish at the Aosta works of 
DELTASIDER, 12:18584 (TG;GB) 

The DOE industrial energy conservation program: Research 
and development in the iron and steel industry, 12:18455 
(R;US) 

Charpy Test 

Numerical simulations of impact tests on elastic-plastic 

materials, 12:18527 (R;DE;In German) 
Drawing 

Design of low carbon dual-phase steels for high strength wire, 

12:18544 (R;US) 
Materials Working 

The DOE industrial energy conservation program: Research 
and development in the iron and steel industry, 12:18455 
(R;US) 

Mechanical Properties 

Neutron irradiation effects on the mechanical properties of 

HY-80 steel. Master’s thesis, 12:18503 (R;US) 
Physical Radiation Effects 

Neutron irradiation effects on the mechanical properties of 

HY-80 steel. Master’s thesis, 12:18503 (R;US) 
Production 

The DOE industrial energy conservation program: Research 
and development in the iron and steel industry, 12:18455 
(R;US) 

Temperature Measurement 

Direct measurement of solids: High temperature sensing: Phase 
2, Experimental development and testing on furnace-heated 
steel blocks, 12:18469 (R;US) 

STELLARATORS 
See also URAGAN STELLARATOR 
Magnet Coils 

General winding law of modular stellarator coils, 12:19782 

(R;DE) 


See SEASONAL THERMAL ENERGY STORAGE 
STIMULATED EMISSION DEVICES 


See GASERS 
LASERS 


STOCHASTIC PROCESSES 
Asymptotic properties of distributed and communicating 
stochastic approximation algorithms, 12:19858 (R;US) 
Mathematical Models 
Annealed and quenched inhomogeneous cellular automata 
(INCA), 12:19883 (J;US) 
Noise 
Scaling in stochastic Hamiltonian systems: A renormalization 
approach, 12:19697 (J;US) 
Scaling Laws 
Scaling in stochastic Hamiltonian systems: A renormalization 
approach, 12:19697 (J;US) 
STOMATA 
Pathological Changes 
Structural changes in the stomatal wax-plug in needles and the 
meaning for entrance of air pollutants, 12:19215 (RA;DE;In 
German) 
STORAGE BATTERIES 
See ELECTRIC BATTERIES 
STORAGE RINGS 
See also SUPERCONDUCTING SUPER COLLIDER 
TRISTAN STORAGE RINGS 
Beam Dynamics 
Introductory statistical mechanics for electron storage rings, 
12:18923 (R;US) 


Experiment Planning 
Experimental research program at the IHEP accelerator. 
Status and outlook, 12:18878 (RA;SU) 
Statistical Mechanics 
Introductory statistical mechanics for electron storage rings, 
12:18923 (R;US) 
STORES 
See COMMERCIAL BUILDINGS 
STOVER 
See AGRICULTURAL WASTES 
STRATEGIC DEFENSE INITIATIVE 
See BALLISTIC MISSILE DEFENSE 
STRATOSPHERE 
Chemical Composition 
Middle atmosphere composition revealed by satellite 
observations, 12:19041 (R;US) 
STREAMER SPARK CHAMBERS 
High-Voltage Pulse Generators 
Nanosecond pulse high voltage generator with GIN 500-0.2/5 
for streamer chamber supply, 12:18941 (R;SU;In Russian) 
STREETS 
See ROADS 
STRENGTH (TENSILE) 
See TENSILE PROPERTIES 
STRESS ANALYSIS 
Interft 
Investigations on failure evaluation at reactor components by 
means of holographic interferometry. Final report, 12:18328 
(R;DE;In German) 
STRESS (BIOLOGICAL) 
See BIOLOGICAL STRESS 
STRING MODELS 
Treating the interactions of extended particles through breaking 
and connection of strings. 
Action Integral 
Gauge invariant actions and gauge fixed actions of free 
superstring field theory, 12:19466 (R;JP) 


Absence of anomaly in the compactified superstring theory in 
every even dimension, 12:19505 (J;US) 
Dibaryon Resonances 
Model of rotating joint oriented strings for narrow diproton 
resonances, 12:19439 (R;SU;In Russian) 
Gravitation 
Gravitational lensing by strings, 12:19288 (BA;US) 
Invariance Principles 
Reduction in the relativistic string model for an arbitrary 
dimensionality of Minkowski space, 12:19492 (RA;SU;In 
Russian) 
Minkowski Space 
Reduction in the relativistic string model for an arbitrary 
dimensionality of Minkowski space, 12:19492 (RA;SU;In 
Russian) 
Space-Time 
String theory as the Kaehler geometry of loop space, 12:19507 
(J;US) 


Absence of anomaly in the compactified superstring theory in 
every even dimension, 12:19505 (J;US) 
Vertex Functions 
The vertex function in Witten’s formulation of string field 
theory, 12:19475 (R;US) 
STRIPPER FOILS 
See BEAM STRIPPERS 
STRIPPERS 
See BEAM STRIPPERS 
STRONTIUM 
Adsorption 
Progress in evaluation of radionuclide geochemical information 
developed by DOE high-level nuclear waste repository site 
projects: Semi-annual report for October 1985-March 1986, 
12:19254 (R;US) 
Diffusion 
Ion diffusion in highly densified bentonite, 12:18711 (R;CH;In 
German) 





Hydrolysis 


Hydrolysis 
Hydrolysis and formation constants at 25°C, 12:18708 (R;US) 
STRONTIUM 89 
Ecological Concentration 

Beta-ray counting flow cell for determination of strontium 

concentration in the environment, 12:18962 (J;US) 
STRONTIUM 90 
Ecological Concentration 

Beta-ray counting flow cell for determination of strontium 

concentration in the environment, 12:18962 (J;US) 
Radioecological Concentration 

Strontium-90 and cesium-137 in soil (from June 1984 to 
December 1984). Environmental and dietary materials, 
12:19084 (RA;JP) 

Strontium-90 and cesium-137 in service water (from June 1984 
to December 1984). Environmental and dietary materials, 
12:19116 (RA;JP) 

Strontium-90 and cesium-137 in freshwater (from July 1984 to 
December 1984). Environmental and dietary materials, 
12:19117 (RA;JP) 

Strontium-90 and cesium-137 in sea water (from July 1984 to 
September 1984). Environmental and dietary materials, 
12:19118 (RA;JP) 

Strontium-90 and cesium-137 in sea sediments (from May 1984 
to September 1984). Environmental and dietary materials, 
12:19119 (RA;JP) 

Strontium-90 and cesium-137 in rain and dry fallout (for 
domestic program) (from June 1984 to December 1984). 
Environmental and dietary materials, 12:19068 (RA;JP) 

Strontium-90 and cesium-137 in rain and dry fallout (for WHO 
program) (from July 1984 to January 1985). Environmental 
and dietary materials, 12:19069 (RA;JP) 

Strontium-90 and cesium-137 in airborne dust (from April 1984 
to September 1984). Environmental and dietary materials, 
12:19070 (RA; JP) 

Strontium-90 and cesium-137 in sea fish (from June 1984 to 
December 1984). Environmental and dietary materials, 
12:19120 (RA;JP) 

Strontium-90 and cesium-137 in freshwater fish (from July 1984 
to December 1984). Environmental and dietary materials, 
12:19121 (RA;JP) 

Strontium-90 and cesium-137 in shellfish (from May 1984 to 
November 1984). Environmental and dietary materials, 
12:19122 (RA;JP) 

Strontium-90 and cesium-137 in seaweeds (from May 1984 to 
June 1984). Environmental and dietary materials, 12:19123 
(RA;JP) 

Strontium-90 and cesium-137 in total diet (from June 1984 to 
December 1984). Environmental and dietary materials, 
12:19085 (RA;JP) 

Strontium-90 and cesium-137 in rice (producing districts) (from 
October 1984 to December 1984). Environmental and 
dietary materials, 12:19086 (RA;JP) 

Strontium-90 and cesium-137 in rice (consuming districts) 
(from September 1984 to December 1984). Environmental 
and dietary materials, 12:19087 (RA;JP) 

Strontium-90 and cesium-137 in milk (producing districts for 
WHO program) (from April 1984 to December 1984). 
Environmental and dietary materials, 12:19088 (RA;JP) 

Strontium-90 and cesium-137 in milk (producing districts for 
domestic program) (from June 1984 to October 1984). 
Environmental and dietary materials, 12:19089 (RA;JP) 

Strontium-90 and cesium-137 in milk (consuming districts) 
(from July 1984 to September 1984). Environmental and 
dietary materials, 12:19090 (RA;JP) 

Strontium-90 and cesium-137 in milk (powdered milk). 
Environmental and dietary materials, 12:19091 (RA;JP) 

Strontium-90 and cesium-137 in vegetables (producing districts) 
(from May 1984 to December 1984). Environmental and 
dietary materials, 12:19092 (RA;JP) 

Strontium-90 and cesium-137 in vegetables (consuming 
districts) (from September 1984 to December 1984). 
Environmental and dietary materials, 12:19093 (RA;JP) 

Survey data of radionuclides in environmental materials. 1, 
12:19083 (R;JP) 

STRONTIUM ISOTOPES 
See also STRONTIUM 89 
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STRONTIUM 90 
Performance Testing 
High-resolution stratigraphy with strontium isotopes, 12:18697 
(J;US) 
STRONTIUM OXIDES 
Critical Field 
Upper critical fields and high superconducting transition 
temperatures of La/sub 1.85/Sr/sub 0.15/CuO, and La/sub 
1.85/Ba/sub 0.15/CuQ,, 12:18608 (J;US) 
Transition T 
Upper critical fields and high superconducting transition 
temperatures of La/sub 1.85/Sr/sub 0.15/CuO, and La/sub 
1.85/Ba/sub 0.15/CuQx, 12:18608 (J;US) 
STRUCTURAL BUCKLING 
See DEFORMATION 
STRUCTURAL MATERIALS 
See BUILDING MATERIALS 
STRUCTURAL MODELS 
Frequency Response Testing 
Multi-point transient modal testing, 12:18792 (R;US) 
Response Functions 
Multi-point transient modal testing, 12:18792 (R;US) 
STRUCTURES (BUILDINGS) 
See BUILDINGS 
STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 
SUBBITUMINOUS COAL 
Calorific Value 
Preparation and analyses of low-rank coals for combustion 
applications: Final report, 12:17688 (R;US) 
Chemical Composition 
Preparation and analyses of low-rank coals for combustion 
applications: Final report, 12:17688 (R;US) 
Fluidized-Bed Combustion 
Intermittently-fluidised grate, 12:17794 (R;NZ) 
Pyrolysis 
Flash pyrolysis of New Mexico sub-bituminous coal in helium- 
methane gas mixtures, 12:17722 (J;US) 
Swelling 
Preparation and analyses of low-rank coals for combustion 
applications: Final report, 12:17688 (R;US) 
SUBSIDENCE (GROUND) 
See GROUND SUBSIDENCE 
SUBURBS 
See URBAN AREAS 
SUGARS 
See SACCHARIDES 
SULFATE-REDUCING BACTERIA 
Culture Media 
Current US research in methanogenesis microbiology, 12:17965 
(R;US) 
Genetic Engineering 
Current US research in methanogenesis microbiology, 12:17965 
(R;US) 
SULFATES 
See also CESIUM SULFATES 


LITHIUM SULFATES 
POTASSIUM SULFATES 


Chemical Composition 
Overview of the Rio de Janeiro Aerosol Characterization 
study, 12:19059 (J;US) 
Ecological Concentration 
Overview of the Rio de Janeiro Aerosol Characterization 
study, 12:19059 (J;US) 
Electron Transfer 
Pulse radiolytic studies of inter- and intramolecular electron 
transfer processes: Progress report, 12:18702 (R;US) 
Radiolvsis 
Pulse radiolytic studies of inter- and intramolecular electron 
transfer processes: Progress report, 12:18702 (R;US) 
SULFONATES 
For salts of sulfonic acids; for esters see SULFONIC ACID 
ESTERS. 
Stability 
Effect of tertiary hydrogens on the oxidative stability of an 
ionic membrane, 12:18681 (R;US) 
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SULFUR 


on 
Geometry of (22)S/Cu(001) determined with use of angle- 
resolved-photoemission extended fine structure, 12:18562 
(J;US) 
Chemical State 
Coal desulfurization and demineralization by molten caustic 
mixtures, 12:17724 (BA;US) 
Neutron Reactions 
Re-evaluation of the Hiroshima-Nagasaki radiation doses, 
12:19205 (RA;US) 
Oxidation 
Cooperative research in coal liquefaction infratechnology and 
generic technology development: Quarterly report, October 
1, 1986-January 1, 1987, 12:17705 (R;US) 
Photoelectron Spectroscopy 
Geometry of (22)S/Cu(001) determined with use of angle- 
resolved-photoemission extended fine structure, 12:18562 
G;US) 
Removal 
Chemical cleaning of coal with hot alkaline solutions, 12:17723 
(BA;US) 
Coal desulfurization in a fluidized bed reactor, 12:17712 (J;US) 
Coal desulfurization and demineralization by molten caustic 
mixtures, 12:17724 (BA;US) 


SULFUR 35 


Radiochemistry 

Solvolysis of some aliphatic and heterocyclic isothiourea as a 
method of labelled compounds synthesis, 12:18782 
(RA;XM;In Russian) 


SULFUR CARBIDES 


See CARBON SULFIDES 


SULFUR DIOXIDE 


A 

Pollution control in fluidized bed combustors, 12:17798 

(BA;US) 
Air Pollution 

Analysis of the sorbent injection process for in-furnace SO2 

control, 12:18181 (RA;US) 
Air Pollution Abatement 

Advanced physical coal cleaning: A strategy for controlling 
acid rain precursor emissions, 12:17694 (BA;US) 

Coal cleaning: Progress and potential, 12:17692 (J;US) 

Removal of organic sulfur from coal by reaction with 
supercritical alcohols, 12:17727 (BA;US) 

Air Pollution Control 

Alternative SO2 sorbents, 12:18171 (RA;US) 

Application of upper-furnace sorbent injection for SO2 control 
in coal-fired cyclone-equipped boilers, 12:18177 (RA;US) 

Comparison of combustion facilities and calcium-based sorbents 
in terms of their sulfur capture performance, 12:18174 
(RA;US) 

Comprehensive report to Congress: Clean Coal Technology 
program: Advanced cyclone combustor with integral sulfur, 
nitrogen and ash control, 12:17789 (R;US) 

Controlling pollutant emissions from coal and oil combustors 
through the supplemental use of natural gas, 12:18178 
(RA;US) 

Dry sorbent SO: control for new power plants burning low 
sulfur western coals, 12:18164 (RA;US) 

Effectiveness of additives for enhancing SO2 removal with 
calcium based sorbents, 12:18170 (RA;US) 

Effects of injection temperature and quench rate on sorbent 
utilization, 12:18176 (RA;US) 

Enhanced sulfur capture by promoted calcium-based sorbents, 
12:18169 (RA;US) 

EPA study of hydroxide reactivity in a differential reactor, 
12:18172 (RA;US) 

Fundamental studies of sorbent reactivity in isothermal 
reactors, 12:18173 (RA;US) 

Influence of sorbent injection aerodynamics on SO: control, 
12:18179 (RA;US) 

Keynote address, 12:18158 (RA;US) 

Kinetics of reaction between hydrated lime and sulfur dioxide, 
12:18114 (RA;US) 

Mini spray dryers for low-cost SO:2 control, 12:18115 (RA;US) 


SULFUR DIOXIDE 
Removal 


Overview/technical perspective of the EPRI program, 
12:18160 (RA;US) 

Particulate control integration with wet scrubber SO2 removal 
and waste generation, 12:18113 (RA;US) 

Physical parameters governing the reactivity of Ca(OH): with 
SO2, 12:18165 (RA;US) 

Pilot scale furnace evaluation of hydrated sorbents for SO. 
capture, 12:18163 (RA;US) 

Precalcination and its effect on sorbent utilization during upper 
furnace injection, 12:18162 (RA;US) 

Reactivity of atmospheric and pressure hydrated sorbents for 
SO: control, 12:18167 (RA;US) 

Results of pilot scale tests of E-SOX, 12:18118 (RA;US) 

Sorbent development and production studies, 12:18168 
(RA;US) 

Sorbent injector design for sulfur oxides control from 
tangentially fired furnaces by dry sorbent injection, 12:18180 
(RA;US) 

Thermal environment in a tangentially pulverized coal-fired 
utility boiler: comparison of field tests with heat transfer 
modeling, 12:18175 (RA;US) 

Utility perspective, 12:18161 (RA;US) 

Air Pollution Monitoring 

Oxygen isotopic study of the oxidation of SO/sub 2/ by H/sub 

2/O/sub 2/ in the atmosphere, 12:19063 (BA;US) 
Atmospheric Chemistry 

Modeling the transport and removal of sulphur dioxide 
emissions in the united kingdom, 12:19049 (R;US) 

Oxygen isotopic study of the oxidation of SO/sub 2/ by H/sub 
2/O/sub 2/ in the atmosphere, 12:19063 (BA;US) 

Biological Effects 

Attempts to find a biochemical understanding of the more- 
than-additive effects of SO/sub 2/ + NO/sub 2/ 
atmospheric pollution upon growth, 12:19228 (RA;DE) 

Influence of air pollutants on forest floor vegetation and 
competition, 12:19219 (RA;DE) 

Insects as indicators of physiological changes in plants caused 
by air pollution, 12:19220 (RA;DE;In German) 

Lipid peroxidation and air pollutants: The significance of 
antioxidants, 12:19223 (RA;DE;In German) 

Proton flux and cellular buffer capacities in leaves exposed to 
SO/sub 2/, 12:19224 (RA;DE;In German) 

Chemical Reaction Kinetics 

Kinetics of reaction between hydrated lime and sulfur dioxide, 
12:18114 (RA;US) 

Technical analyses of a wet process for flue gas simultaneous 
desulfurization and denitrification, 12:19061 (BA;US) 

Deposition 

Dry deposition from plumes of coal-fired installations, 12:17753 

(R;NL;DU) 
Emission 

Estimated monthly emissions of sulfur dioxide and oxides of 
nitrogen for the 48 contiguous states, 1975-1984: Volume 1, 
Methodology and data summary, 12:19073 (R;US) 

Flow Rate 

Proton flux and cellular buffer capacities in leaves exposed to 

SO/sub 2/, 12:19224 (RA;DE;In German) 
Oxidation 

Oxygen isotopic study of the oxidation of SO/sub 2/ by H/sub 

2/O/sub 2/ in the atmosphere, 12:19063 (BA;US) 
Removal 

Characterization and fundamental studies on CuO sorbent 
materials to determine attrition mechanisms on substrate 
gamma alumina: Technical progress report No. 1 for the 
period September 23, 1986 to December 23, 1986, 12:19037 
(R;US) 

Controlling nitrogen oxide and sulfur dioxide emissions with 
modified calcium hydroxide, 12:19032 (R;US) 

Modeling the transport and removal of sulphur dioxide 
emissions in the united kingdom, 12:19049 (R;US) 

Proceedings: 1986 joint symposium on dry SO2 and 
simultaneous SO2/NO/sub x/ control technologies: Volume 
2, Economics, power plant integration, and commercial 
applications, 12:17745 (R;US) 





SULFUR DIOXIDE 
Removal 


Research and development for advanced combined NO/sub 
x//SO:2 removal systems. Final report, August 28, 1983- 
August 30, 1985, 12:17742 (R;US) 

Research strategy for the development of flue gas treatment 
technology, 12:17749 (BA;US) 

Studies on the reaction of calcined limestone with sulfur 
dioxide: Technical progress report for the period October- 
December 1986, 12:19035 (R;US) 

Studies on the reaction of calcined limestone with sulfur 
dioxide: Topical report, October 1985-September 1986, 
12:18095 (R;US) 

Studies on the reaction of calcined limestone with sulfur 
dioxide: Technical progress report for the period July- 
September 1986, 12:19036 (R;US) 

Vapor Pressure 

Prediction of thermodynamic properties of coal derivatives: 
Progress report for period September 1, 1984 to August 31, 
1987, 12:17734 (R;US) 

SULFUR FLUORIDES 
Breakdown 

Common parametrizations of electron transport, collision cross 
section, and dielectric strength data for binary gas mixtures, 
12:19381 (J;US) 

Charged-Particle Transport 

Common parametrizations of electron transport, collision cross 
section, and dielectric strength data for binary gas mixtures, 
12:19381 (J;US) 

Electron-Molecule Collisions 

Common parametrizations of electron transport, collision cross 
section, and dielectric strength data for binary gas mixtures, 
12:19381 (J;US) 

SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR OXIDES 
See also SULFUR DIOXIDE 
Air Pollution Control 

Coal combustion overview/technical perspective of the EPA 
program, 12:18159 (RA;US) 

Enhanced utilization of furnace injected calcium-based 
sorbents, 12:18166 (RA;US) 

Integrated control device for micronic and submicronic 
particulate and acidic gas control, 12:18122 (RA;US) 

SULFUR SULFIDES 
See SULFUR 
SUN 
Magnetic Flux 

Helioseismic observations at Stanford, 1977-1986, 12:19274 
(R;US) 

SUPER PHENIX REACTOR 

Creys Malville, Isere, France 

Fuel Assemblies 

Experimental validation of the HARMONIE code, 12:18246 
(RA;XA) 

Mechanical behavior of a fast reactor core application of 3D 
codes to SUPER-PHENIX 1 and parametric studies, 
12:18251 (RA;XA) 

Reactor Cores 

General presentation of the core mechanical behaviour 
approach in France, 12:18235 (RA;XA) 

Mechanical behavior of a fast reactor core application of 3D 
codes to SUPER-PHENIX 1 and parametric studies, 
12:18251 (RA;XA) 

SUPERALLOYS 
See HEAT RESISTING ALLOYS 
SUPERCOMPUTERS 
Computer Calculations 

Hypercube applications at Oak Ridge National Laboratory, 

12:19866 (R;US) 
LISP 

Numerical computation on massively parallel hypercubes 

(Connection machine), 12:19879 (R;US) 
Parallel Processing 

Fast algorithms for structural analysis: least squares and related 
computations. Annual interim report, 15 July 1985-14 July 
1986, 12:19860 (R;US) 
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Performance Testing 
An agenda for improved evaluation of supercomputer 
performance, 12:19869 (R;US) 
SUPERCONDUCTING CABLES 
Electric Currents 
Electromechanical properties of superconductors for high- 
energy physics applications, 12:18805 (R;US) 
Electromechanics 
Electromechanical properties of superconductors for high- 
energy physics applications, 12:18805 (R;US) 
Energy Gap 
Electromechanical properties of superconductors for high- 
energy physics applications, 12:18805 (R;US) 
SUPERCONDUCTING DEVICES 
Restricted to general or review articles and bibliographies. 
See also SUPERCONDUCTING MAGNETS 
Development of electronic control of a superconducting 
gravity gradiometer. Final report, 4 October 1985-4 August 
1986 on Phase 2, 12:18793 (R;US) 
SUPERCONDUCTING FILMS 
High field properties of SnaMogSs and PbMoeSs ribbons 
prepared using a vapor transport technique, 12:18621 (R;US) 
Coherence Length 
Critical-temperature enhancement in thin superconducting 
films due to field dependence of the coherence length, 
12:19667 (J;US) 
Energy Absorption 
Thin superconducting film characterization by surface acoustic 
waves. Annual progress report, 30 September 1985-30 
September 1986, 12:18505 (R;US) 
Measuring Instruments 
System for investigating superconducting films with surface- 
acoustic waves down to 4.5 mK and up to 4 Ghz. Final 
scientific report, 15 July 1984-14 July 1985, 12:18794 (R;US) 
Nucleation 
Critical-temperature enhancement in thin superconducting 
films due to field dependence of the coherence length, 
12:19667 (J;US) 
Superlattices 
Superconducting properties of compositionally modulated 
Pb/Ge thin films, 12:18510 (R;US) 
Thin Films 
Thin superconducting film characterization by surface acoustic 
waves. Annual progress report, 30 September 1985-30 
September 1986, 12:18505 (R;US) 
SUPERCONDUCTING MAGNETS 
Deformation 
Comparative analysis of tyre type designs of superconducting 
dipole magnet on the basis of numerical simulation of their 
strain-stressed state, 12:18918 (R;SU;In Russian) 
Magnetic Fields 
Production techniques for measuring SSC [Superconducting 
Super Collider] accelerator magnets, 12:18884 (R;US) 
Power Supplies 
Decoupled control techniques for dual flying capacitor bridge 
power supplies of large superconductive magnets, 12:18796 
(R;US) 
SUPERCONDUCTING SUPER COLLIDER 
Magnetic Fields 
Production techniques for measuring SSC [Superconducting 
Super Collider] accelerator magnets, 12:18884 (R;US) 
Orbit Stability 
New approach to dynamic aperture problems, 12:18924 (J;GB) 
Superconducting 
Production techniques for measuring SSC [Superconducting 
Super Collider] accelerator magnets, 12:18884 (R;US) 
SUPERCONDUCTING WIRES 
Electric Currents 
Electromechanical properties of superconductors for high- 
energy physics applications, 12:18805 (R;US) 
Electromechanics 


Electromechanical properties of superconductors for high- 
energy physics applications, 12:18805 (R;US) 
Energy Gap 
Electromechanical properties of superconductors for high- 
energy physics applications, 12:18805 (R;US) 
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SUPERCRITICAL FLOW 
See TURBULENT FLOW 
SUPERCRITICAL FLUID CHROMATOGRAPHY 
Calibration 
Development and evaluation of supercritical fluid 
chromatography/mass spectrometry for polar and high- 
molecular-weight coal components: Technical progress 
report for the period October 1, 1985 - September 30, 1986, 
12:17805 (R;US) 
Efficiency 
Pressure and composition gradients in capillary supercritical 
fluid chromatography, 12:18685 (J;US) 
Evaluation 
Development and evaluation of supercritical fluid 
chromatography/mass spectrometry for polar and high- 
molecular-weight coal components: Technical progress 
report for the period October 1, 1985 - September 30, 1986, 
12:17805 (R;US) 
Mass Spectroscopy 
Methods for supercritical fluid chromatography-mass 
spectrometry: New approaches, 12:18992 (R;US) 
Performance Testing 
Development and evaluation of supercritical fluid 
chromatography/mass spectrometry for polar and high- 
molecular-weight coal components: Technical progress 
report for the period October 1, 1985 - September 30, 1986, 
12:17805 (R;US) 
Resolution 
Pressure and composition gradients in capillary supercritical 
fluid chromatography, 12:18685 (J;US) 
SUPERFLUIDITY 
Relativistic Range 
To the theory of superfluidity of relativistic condensates, 
12:19377 (RA;SU;In Russian) 
Research Programs 
Research on thermophysical properties of materials: Annual 
report, 12:19637 (R;US) 
SUPERGRAVITY 


Structure of conformal supergravities in two dimensions, 
12:19445 (R;JP) 
Conformal Groups 
Structure of conformal supergravities in two dimensions, 
12:19445 (R;JP) 
Mathematical Models 
On the ‘new’ 16 + 16 version of N = 1 supergravity, 12:19684 
(R;JP) 
Quantization 
Quantization of superfield supergravity, 12:19673 (RA;SU;In 
Russian) 
SO Groups 
A classification of 2-dimensional conformal supergravity 
theories with finite-dimensional algebras, 12:19476 (R;US) 
SU-2 Groups 
Internal geometry of N=2 supersymmetry and supergravity, 
12:19483 (RA;SU;In Russian) 
SUPERHEATERS 
Design 
Topping desuperheater, 12:18081 (RA;US) 
Performance 


Topping desuperheater, 12:18081 (RA;US) 
SUPERNOVAE 
Ni 


jucleosynthesis 
The physics of supernova explosions, 12:19290 (BA;US) 
Reviews 


The physics of supernova explosions, 12:19290 (BA;US) 
Star Evolution 
The physics of supernova explosions, 12:19290 (BA;US) 
Star Models 
The physics of supernova explosions, 12:19290 (BA;US) 
Y 


Gauge invariant actions and gauge fixed actions of free 
superstring field theory, 12:19466 (R;JP) 
enormalization 


Radiative generation of a mass term in anti—de Sitter 
supersymmetry, 12:19450 (J;US) 


SURFACE MINING 
Computerized Control Systems 


Second Quantization 

Covariant second quantization of free superstring, 12:19444 

(R;JP) 
String Models 

Covariant second quantization of free superstring, 12:19444 
(R;JP) 

Gauge invariant actions and gauge fixed actions of free 
superstring field theory, 12:19466 (R;JP) 

SU-2 Groups 
Internal geometry of N=2 supersymmetry and supergravity, 
12:19483 (RA;SU;In Russian) 
SUPERVOLTAGE RADIOTHERAPY 
See RADIOTHERAPY 
SUPPLY AND DEMAND 
Forecasting 

Fossil Energy Program: Semiannual progress report for April 
1 through September 30, 1986, 12:17687 (R;US) 

RAMSGAS [R and D Analysis Modeling System Natural 
Gas]: A microcomputer-based world gas market model, 
12:17836 (R;US) 

Regional Analysis . 

RAMSGAS [R and D Analysis Modeling System Natural 
Gas]: A microcomputer-based world gas market model, 
12:17836 (R;US) 

SUPPLY DISRUPTION 
Economic Analysis 

Supply disruptions, unemployment, and inflation: A survey of 

alternative analytical models: [Final report], 12:18379 (R;US) 
SURFACE AREA 
Measuring Methods 

Active sites in char gasification: Quarterly technical progress 

report, 1 October 1986-31 December 1986, 12:17701 (R;US) 
SURFACE CLEANING 
Jets 

Materials removal by water jets with high relative velocity, 

12:18753 (R;DE;In German) 
Water 

Materials removal by water jets with high relative velocity, 

12:18753 (R;DE;In German) 
SURFACE FINISHING 
See also SURFACE CLEANING 
Optical method for evaluating stem bore surface finish, 
12:18866 (R;US) 
SURFACE MINING 
Coal abstracts, Volume 11, No. 1, 12:17686 (R;GB) 

Automation 

Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17782 


Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17780 


Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17779 
(R;XU) 

Computer-Aided Design 

Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17782 


(R;XU) 
Computerized Control Systems 

Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17782 
(R;XU) 

Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 





SURFACE MINING 
Computerized Control Systems 


repairs of equipment so as to reduce idle time, 12:17780 
(R;XU) 


Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17779 
(R;XU) 

Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17785 
(R;XU) 


Data Acquisition Systems 
Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17779 


Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17785 
(R;XU) 


Decision Making 

Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17782 
(R;XU) 

Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17785 
(R;XU) 


Introduction of process control in opencast mines based on 
scientific principles and with the heip of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17784 
(R;XU;} 

Hydrology 

Coal-mining under underground water-bearing strata, surface 

water reservoirs and the sea bed, 12:17771 (R;XU) 
Land Reclamation 

[Great Plains Coal Gasification project]: Quarterly 
environmental, safety, medical, and industrial hygiene report, 
fourth quarter 1986, 12:17750 (R;US) 

t 

Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17782 
(R;XU) 

Planning 

Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17785 
(R;XU) 

Process Control 

Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17779 
(R;XU) 

Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17785 
(R;XU) 

Production 

Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17785 
(R;XU) 


Productivity 
Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17782 
(R;XU) 


Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17780 
(R;XU) 


Slope Stability 
Geotechnical factors affecting stability of pit slopes in Tertiary 
sediments - northern Waikato coal region, 12:17757 (R;NZ) 
Water Influx 
Coal-mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17771 (R;XU) 
SURFACE PROPERTIES 


See also REFLECTIVITY 
ROUGHNESS 
SURFACE AREA 


Qualitative Chemical Analysis 
Micro-surface-analytical techniques for characterizing fly ash: 
Interim report, 12:19039 (R;US) 
Resonance Ionization Mass Spectroscopy 
Trace surface analysis via RIS/TOF mass spectrometry, 
12:19634 (R;US) 
SURFACE WATERS 
See also LAKES 
SEAS 


WATER RESERVOIRS 
Chemical Composition 
[Great Plains Coal Gasification project]: Quarterly 
environmental, safety, medical, and industrial hygiene report, 
fourth quarter 1986, 12:17750 (R;US) 
Drainage 
Coal-mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17770 (R;XU) 
Mathematical Models 
Modeling the seasonal variations of surface water COs: in the 
high-latitude North Atlantic Ocean, 12:19106 (R;US) 
Monitoring 
[Great Plains Coal Gasification project]: Quarterly 
environmental, safety, medical, and industrial hygiene report, 
fourth quarter 1986, 12:17750 (R;US) 
Radiation Monitoring 
Environmental monitoring plan for the Niagara Falls Storage 
Site and the Interim Waste Containment Facility, 12:17940 
(R;US) 
Radionuclide Migration 
Impacts of Continuous Electron Beam Accelerator Facility 
operations on groundwater and surface water: Appendix 9, 
12:19114 (R;US) 
Water Quality 
[Great Plains Coal Gasification project]: Quarterly 
environmental, safety, medical, and industrial hygiene report, 
fourth quarter 1986, 12:17750 (R;US) 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES 
See also SPECTRALLY SELECTIVE SURFACES 
Interfaces 
A study of gas-surface energy exchange processes: Final 
report, 12:19313 (R;US) 
SURFACTANTS 
Dispersion of a surfactant micellar solution during migration in 
a porous medium, 12:17813 (R;FR;In French) 
Practical monitoring of the short-term distribution of dispersed 
oils, 12:17823 (R;US) 
Adsorption 
Emulsion steam blocking processes: Final report, 12:17814 
(R;US) 
Microstructure 
Micromechanics of surfactant microstructures, 12:18720 (J;US) 
Solution Heat 
Enthalpies of dilution of aqueous dodecyl- and 
tetradecyltrimethylammonium bromides from 323 to 448 K 
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and of aqueous sodium chloride from 349 to 498 K: Topical 
report, 12:17815 (R;US) 
SURRY POWER STATION UNIT-1 
See SURRY-1 REACTOR 
SURRY-1 REACTOR 
Gravel Neck, Virginia, USA 
Lifetime 
LWR [light water reactor] plant life extension: Interim report, 
12:18195 (R;US) 
SURVEILLANCE (RADIOACTIVITY) 
See RADIATION MONITORING 
SURVEY MONITORS 
Calibration 
In situ determination of U-238 concentrations in surface soil, 
12:17938 (RA;US) 
Performance 
In situ determination of U-238 concentrations in surface soil, 
12:17938 (RA;US) 
SURVEY (RADIOACTIVITY) 
See RADIATION MONITORING 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
SWIRL FLOW 
See VORTEX FLOW 
SWISS ORGANIZATIONS 
Energy Policy 
National Energy Research Fund. Research projects 1985, 
12:18370 (R;DE;In German) 
SWITCHES 
See also SEMICONDUCTOR SWITCHES 
Photoresistors 
Graphite as a picosecond laser activated opening switch, 
12:18867 (R;US) 
Ss 
Climates 
Technical climate data for Switzerland, April 1986-September 
1986, 12:17987 (R;DE;In German and French) 
Electric Utilities 
Power supply in North-Eastern Switzerland, 12:18394 
(R;DE;In German) 
Energy Supplies 
Power supply in North-Eastern Switzerland, 12:18394 
(R;DE;In German) 
Tectonics 
Sedimentation and tectonics of the Tertiary in northern 
Switzerland, 12:17895 (R;CH;In German) 
SYNCHROPHASOTRONS 
See SYNCHROTRONS 
SYNCHROTRON RADIATION 
Spectroscopy 
Application of spherical gratings in synchrotron radiation 
spectroscopy, 12:18990 (R;US) 
SYNCHROTRON RADIATION SOURCES 
Bright prospects for a 1- to 2-GeV synchrotron radiation 
source at Lawrence Berkeley Laboratory, 12:18920 (J;GB) 
Meetings 
Project planning workshop 6-GeV synchrotron light source: 
Volume 2, 12:18900 (R;US) 
Planning 
Project planning workshop 6-GeV synchrotron light source: 
Volume 2, 12:18900 (R;US) 
SYNCHROTRONS 
See also BROOKHAVEN AGS 
FERMILAB ACCELERATOR 
FERMILAB TEVATRON 
IPNS-I SYNCHROTRON 


JINR SYNCHROTRON 
SERPUKHOV SYNCHROTRON 


A proton accelerator for medical applications, 12:19144 (R;US) 
Performance 
Performance of the Intense Pulsed Neutron Source 
Accelerator System, 12:18901 (R;US) 
SYNTHESIS GAS 
Hydrogen Transfer 
Novel liquefaction solvent: H/sub 2/O-H/sub 2/S, 12:17711 
(;NL) 
'ASES 
See LIGASES 


SYNTHETIC FUELS 
See also ALCOHOL FUELS 
HYDROGEN FUELS 
Toxicity 
Fossil Energy Program: Semiannual progress report for April 
1 through September 30, 1986, 12:17687 (R;US) 
SYNTHETIC FUELS REFINERIES 
Health Hazards 
Synthetic-fuel plants: potential tumor risks to public heath, 
12:19232 (J;US) 
SYNTHETIC NATURAL GAS 
See HIGH BTU GAS 
SYNTHINE PROCESS 
See FISCHER-TROPSCH SYNTHESIS 
SYRIAN HAMSTER 
See HAMSTERS 


+ 


TANDEM ELECTROSTATIC ACCELERATORS 


Prior to February 1979,information was indexed to Van de Graaff 
Accelerators. 


The HVEM-Tandem Accelerator Facility at Argonne National 
Laboratory, 12:18875 (R;US) 
Analyzers 


Calibration of the HHIRF tandem accelerator energy- 
analyzing magnet, 12:18960 (J;NL) 
Mass Spectrometers 
Accelerator mass spectrometry of **Cl, }°I, and '®7Os, 
12:19082 (R;US) 
Research Programs 
Annual report of the Tandem Accelerator Center, University 
of Tsukuba. April 1, 1984-March 31, 1985, 12:19854 (R;JP) 
Uses 
The HVEM-Tandem Accelerator Facility at Argonne National 
Laboratory, 12:18875 (R;US) 
TANDEM MIRROR DEVICES 
See TMR REACTORS 
TMX DEVICES 
TANDEM MIRROR TYPE REACTORS 
See TMR REACTORS 
TANDEM MIRRORS 
Prior to September 1983 this concept was indexed to TMX 
DEVICES. 
See also TARA DEVICES 
TMX DEVICES 
Stabilization 
Recent results from the Tara tandem mirror and Constance-B 
mirror, 12:19711 (R;US) 
TANKS 
Corrosion Protection 
Inhibiting localized corrosion during storage of dilute SRP 
wastes, 12:17886 (R;US) 
TANTALUM 


Estimates of the heats of adsorption for Pt and Pd monolayers 
on Ta(110), 12:18580 (J;US) 
Proton Reactions 
Inclusive distributions of 7/sup -/ - mesons produced in 7/sup 
-/C interactions at P/sub 0/ = 40 GeV/c and in pC and 
pTa interactions /sub 0/ = 9.9 G, 12:19394 (R;SU;In 
Russian) 
TANTALUM ALLOYS 
Compression Strength 
Quasi-static compression and tensile stress-strain curves, 
tantalum - 10% tungsten and 300 grade maraging steel. Final 
memorandum report, 12:18502 (R;US) 
Tensile Properties 
Quasi-static compression and tensile stress-strain curves, 
tantalum - 10% tungsten and 300 grade maraging steel. Final 
memorandum report, 12:18502 (R;US) 





TANTALUM OXIDES 
Synthesis 


TANTALUM OXIDES 
Synthesis 
Observation of bulk tantalum oxide formation below 35 K, 
12:18607 (J;US) 
TANTALUM SELENIDES 
Phase Transformations 
Fourier transform photoacoustic spectroscopy: Progress report 
for period April 1, 1984-September 29, 1986, 12:18623 
(R;US) 
TAR SAND OIL 
See BITUMENS 
TARA DEVICES 
Control 
Gas pressure measurements and control in the Tara tandem 
mirror experiment, 12:19713 (R;US) 
Plasma Scrape-Off Layer 
Gas pressure measurements and control in the Tara tandem 
mirror experiment, 12:19713 (R;US) 
Problems of gas control and fueling in the Tara tandem mirror, 
12:19714 (R;US) 
Stabilization 


Recent results from the Tara tandem mirror and Constance-B 
mirror, 12:19711 (R;US) 
Thermal Barriers 


Problems of gas control and fueling in the Tara tandem mirror, 
12:19714 (R;US) 
TARGETS 


See also BERYLLIUM 9 TARGET 
BORON 10 TARGET 
BORON I1 TARGET 
CALCIUM 40 TARGET 
CARBON 12 TARGET 
CARBON 13 TARGET 
CHROMIUM 53 TARGET 
DEUTERIUM TARGET 
DYSPROSIUM 161 TARGET 
DYSPROSIUM 163 TARGET 
ERBIUM 167 TARGET 
HAFNIUM 179 TARGET 
HELIUM 3 TARGET 
HYDROGEN I TARGET 
ION BEAM TARGETS 
IRIDIUM 193 TARGET 
IRON 56 TARGET 
LASER TARGETS 
LEAD 204 TARGET 
LEAD 206 TARGET 
LEAD 207 TARGET 
LEAD 208 TARGET 
LITHIUM 6 TARGET 
LITHIUM 7 TARGET 
NEON 20 TARGET 
NICKEL 61 TARGET 
NITROGEN 14 TARGET 
OXYGEN 16 TARGET 
PALLADIUM 110 TARGET 
PLUTONIUM 239 TARGET 
POLARIZED TARGETS 
RHODIUM 103 TARGET 
SAMARIUM 149 TARGET 
SAMARIUM 152 TARGET 
SILICON 28 TARGET 
SILICON 30 TARGET 
SILVER 109 TARGET 
TIN 112 TARGET 
TIN 118 TARGET 
TIN 124 TARGET 
TRITIUM TARGET 
TUNGSTEN 183 TARGET 
URANIUM 235 TARGET 
URANIUM 238 TARGET 
VANADIUM 51 TARGET 
XENON 131 TARGET 
YTTRIUM 89 TARGET 
ZIRCONIUM 90 TARGET 
ZIRCONIUM 92 TARGET 
ZIRCONIUM 94 TARGET 
ZIRCONIUM 96 TARGET 


Design 
Variation in the amplitude of perturbations on the inner surface 
of an imploding shell during the coasting phase, 12:19805 
(J;US) 
Isotope Production 
Massive re-usable targets for production of spallation 
radionuclides, 12:18905 (R;SU;In Russian) 
Spallation Fragments 
Massive re-usable targets for production of spallation 
radionuclides, 12:18905 (R;SU;In Russian) 
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TASK SCHEDULING 
C Codes 
Compiler-assisted cache coherence solution for 
multiprocessors, 12:19868 (R;US) 
TAU LEPTONS 
See TAU PARTICLES 
TAU PARTICLES 
Decay 
Limits to v/sub 1/,v/sub e/—>v/sub tau/ oscillations and v/sub 
p/,v/sub e/—tau™ direct coupling, 12:19403 (J;US) 
Leptonic Decay 
Measurement of tau branching ratios, 12:19398 (J;US) 
Particle Production 
Electroweak interference in a new model of b and tau 
interactions, 12:19452 (J;US) 
Semileptonic Decay 
Measurement of tau branching ratios, 12:19398 (J;US) 
TAUONS 
See TAU PARTICLES 
TEARING INSTABILITY 
Tokamak Devices 
Numerical analysis of m = 1 multi-tearing mode, 12:19722 
(R;JP;In Japanese) 


Hydrolysis 
Hydrolysis and formation constants at 25°C, 12:18708 (R;US) 
Sorption 
Technetium and neptunium reactions in basalt/groundwater 
systems, 12:17929 (J;US) 
99 


Comparative Evaluations 

Preliminary investigations for technology assessment of ®*Mo 
production from LEU [low enriched uranium] targets (For 
production of /sup 99m/Tc; by different methods), 12:18750 
(R;US) 

Production 

Preliminary investigations for technology assessment of **Mo 
production from LEU [low enriched uranium] targets (For 
production of /sup 99m/Tc; by different methods), 12:18750 
(R;US) 

Radiochemistry 

Preparation of sup(99m) Tc - sparagine - L-NH/sub 2/, 
12:18759 (RA;BR;In Portuguese) 

Stannous ascorbate preparation, pertechnetate ion reducer used 
in labelling of sup(99m)Tc compounds, 12:18758 (RA;BR;In 
Portuguese) 

TECHNOLOGY TRANSFER 

Technology transfer program annual report, FY 1986, 12:18371 
(R;US) 

Technology transfer at Pacific Northwest Laboratory: FY 
1986 annual report, 12:18373 (R;US) 

TECHNOLOGY UTILIZATION 
Technology applications, 12:18372 (R;US) 


Microstructure 
Raman spectra and structure of natural glasses, 12:19251 
(J;NL) 
Raman Spectroscopy 
Raman spectra and structure of natural glasses, 12:19251 
(J;NL) 
TEMPERATURE (ION) 
See ION TEMPERATURE 
TEMPERATURE MONITORING 
Research 
Research and development activities on temperature 
measurement for LMFBRs, 12:18271 (RA;XA) 
les 
CDFR coaxial thermocouple response measurements at high 
Reynolds numbers, 12:18278 (RA;XA) 
Classical thermocouple transfer function using type K/SS-Na 
twinned probe, 12:18273 (RA;XA) 
TEMPERATURE NOISE 
Analytical Solution 
Review of temperature-noise studies in the UK, 12:18272 
(RA;XA) 
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Computerized Simulation 
Temperature-noise simulation code STATEN and its 
experimental verification, 12:18280 (RA;XA) 
Measuring ts 
Sensor, electronic, and data-processing equipment for 
temperature-fluctuation measurements, 12:18274 (RA;XA) 
Measuring Methods 
Methods and tools to detect thermal noise in fast reactors, 
12:18267 (R;XA) 
On-Line Measurement Systems 
Temperature-fluctuation measurements and their use in the 


French LMFBR program, 12:18268 (RA;XA) 
TENNESSEE 


See also OAK RIDGE 
Environmental Policy 
Differential protection: A ground water protection strategy for 
Tennessee, 12:19125 (R;US) 
Water Quality 
Differential protection: A ground water protection strategy for 
Tennessee, 12:19125 (R;US) 
TENSILE PROPERTIES 
See also ELASTICITY 
Calculation Methods 
Testing of casing under extreme loads, 12:17831 (R;DE) 
Evaluation 
Testing of casing under extreme loads, 12:17831 (R;DE) 
Pressure Dependence 
Testing of casing under extreme loads, 12:17831 (R;DE) 
TENSILE STRENGTH 
See TENSILE PROPERTIES 


ECCES - a model for calculation of environmental 
consequences from energy systems predicting ion 
concentrations and acidification effects in terrestrial 
ecosystems, 12:19081 (R;DK) 

TERTIARY PERIOD 
See also EOCENE EPOCH 
Boundary Conditions 
Trace element patterns at a non-marine Cretaceous-Tertiary 
boundary, 12:19256 (J;GB) 

TEST FAST BREEDER REACTOR KALPAKKAM 

See KALPAKKAM LMFBR REACTOR 
TEST WELLS 

See EXPLORATORY WELLS 
TESTING (BIOLOGICAL) 

See BIOASSAY 
TESTING (MATERIALS) 

See MATERIALS TESTING 
TETRAFLUOROMETHANE 

See CARBON TETRAFLUORIDE 
TETRAHYDROFURAN 

Dehalogenation 

Effects of heterogeneous metallic catalysts on radiochemical 
behaviour of hydrogenation and dehalogenation by gaseous 
tritium, 12:18780 (RA;XM;In Russian) 


Effects of heterogeneous metallic catalysts on radiochemical 
behaviour of hydrogenation and dehalogenation by gaseous 
tritium, 12:18780 (RA;XM;In Russian) 

TETRAHYDRONAPHTHALENE 
See TETRALIN 
TETRALIN 
Phase Studies 

Prediction of thermodynamic properties of coal derivatives: 
Progress report for period September 1, 1984 to August 31, 
1987, 12:17734 (R;US) 

TEVATRON 
See FERMILAB TEVATRON 


TEXAS 

Biomass Plantations 

Short-rotation woody crop selection for bioenergy in Arizona, 

New Mexico, and Texas, 12:17990 (RA;US) 

TEXT EDITORS 
ODA [Office Document Architecture] and the WG8 Projects: 

a review and a proposal for harmonization (Office 
Document Architecture), 12:19885 (R;US) 


THERMAL POWER PLANTS 
Optimization 


TEXTILE INDUSTRY 
Energy Conservation 
Savings in energy and water by effluent control in the 
dyehouse. Final report, 12:18453 (R;DE;In German) 
TEXTOR TOKAMAK 
Limiters 
Development of a high vacuum, high temperature movable 
limiter support, 12:19814 (J;US) 
TFTR DEVICE 
See TFTR TOKAMAK 
TFTR REACTORS 
See TFTR TOKAMAK 
TFTR TOKAMAK 
Neutral Atom Beam Injection 
TFTR neutral beam magnet analysis, 12:19811 (J;US) 
Neutron Flux 
Feasibility of laser pumping with neutron fluxes from present- 
day large tokamaks, 12:18835 (J;US) 
Plasma Scrape-Off Layer 
Evolution of TFTR scrape-off plasmas with neutral beam 
injection, 12:19735 (R;US) 
Poloidal Field Divertors 
TFTR poloidal coil fault analysis, 12:19809 (J;US) 


Electric Dipole Moments 
Search for a permanent electric dipole moment on atoms and 
molecules, 12:19471 (BA;SG) 
P Invariance 
Search for a permanent electric dipole moment on atoms and 
molecules, 12:19471 (BA;SG) 
T Invariance 
Search for a permanent electric dipole moment on atoms and 
molecules, 12:19471 (BA;SG) 
THALLIUM 200 
Nuclear Reaction Yield 
Study on thallium-200, 201, 202 yields in the irradiation of 
enriched lead targets by 100 MeV protons, 12:19559 
(R;SU;In Russian) 
THALLIUM 201 
Isotope Production 
New production method for no carrier added /sup 201/T1 
using IEN’s cyclotron in Rio de Janeiro/Brazil, 12:18757 
(RA;BR) 
Nuclear Reaction Yield 
Study on thallium-200, 201, 202 yields in the irradiation of 
enriched lead targets by 100 MeV protons, 12:19559 
(R;SU;In Russian) 
THALLIUM 202 
Nuclear Reaction Yield 
Study on thallium-200, 201, 202 yields in the irradiation of 
enriched lead targets by 100 MeV protons, 12:19559 
(R;SU;In Russian) 
THERAPEUTIC AGENTS 
See DRUGS 
THERMAL DECOMPOSITION 
See PYROLYSIS 
THERMAL ENERGY STORAGE EQUIPMENT 
Construction 
Apparatus for construction of large underground thermal 
energy storage reservoirs: Seventh quarterly progress report, 
9/11 to 12/11, 1986, 12:18348 (R;US) 
Research Programs 
Thermal energy storage: Technical progress report, April 
1985-March 1986, 12:18349 (R;US) 
THERMAL INSULATION 


ion 
Fundamental study of the bonding of thermal-barrier coatings. 
Final (annual) report, 15 June 1982-30 November 1985, 
12:18504 (R;US) 
THERMAL POLLUTION (AIR) 
See AIR POLLUTION 
THERMAL POLLUTION (WATER) 
See WATER POLLUTION 
THERMAL POWER PLANTS 


See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
NUCLEAR POWER PLANTS 





THERMAL POWER PLANTS 
Optimization 


OCEAN THERMAL POWER PLANTS 
REFUSE-FUELED POWER PLANTS 
SOLAR THERMAL POWER PLANTS 


Energy Supplies 
Power supply in North-Eastern Switzerland, 12:18394 
(R;DE;In German) 
Fluidized-Bed Combustors 
Applicability of pressurized fluidized bed combustion to 
heating power plants, 12:17709 (R;FI;In Finnish) 
Load Management 
Demonstration of district heating load control system, Project 
plan, 12:18486 (R;FI;In Finnish) 
Peak Load 
Demonstration of district heating load control system, Project 
plan, 12:18486 (R;FI;In Finnish) 
Planning 
Reliability of district heating system and its influence on 
dimensioning, 12:18479 (R;FI;In Finnish) 
Reliability 
Reliability of district heating system and its influence on 
dimensioning, 12:18479 (R;FI;In Finnish) 
Socio-Economic Factors 
Regional and urban studies section, 12:18359 (RA;US) 
Water Supply 
Regional and urban studies section, 12:18359 (RA;US) 
THERMAL PROPERTIES 
See THERMODYNAMIC PROPERTIES 
THERMIONIC CELLS 
See THERMIONIC CONVERTERS 
THERMIONIC CONVERTERS 
Electrodes 
Investigation of surface phenomena in thermionic energy 
conversion. Final report, 1 March 1983-31 July 1986, 
12:18406 (R;US) 
THERMIONIC GENERATORS 
See THERMIONIC CONVERTERS 
THERMOCHEMICAL PROCESSES 


See also COMBUSTION 
GASIFICATION 
LIQUEFACTION 
PYROLYSIS 


Research 
Extruder-feeder for reactor systems for biomass fuels 
processing, 12:17999 (RA;US) 
THERMOCOUPLES 
Frequency Response Testing 
CDFR coaxial thermocouple response measurements at high 
Reynolds numbers, 12:18278 (RA;XA) 
Mathematical Models 
CDFR coaxial thermocouple response measurements at high 
Reynolds numbers, 12:18278 (RA;XA) 
Response Functions 
Accuracy evaluation of thermocouple time constants via the 
bootstrap method, 12:18275 (RA;XA) 
Transfer Functions 
Classical thermocouple transfer function using type K/SS-Na 
twinned probe, 12:18273 (RA;XA) 
THERMODYNAMIC PROPERTIES 
Fo 
Prediction of thermodynamic properties of coal derivatives: 
Progress report for period September 1, 1984 to August 31, 
1987, 12:17734 (R;US) 
THERMOGRAPHY 
Numerical and experimental investigation of the unsteady 
temperature distribution of solar central receivers, 12:18024 
(R;DE;In German) 
THERMOLUMINESCENT DOSEMETERS 
Microdosimetry and thermoluminescence, 12:19629 (BA;US) 
Tissue-Equivalent Materials 
Non destructive testing of new preparations of lithium borate. 
Application to radiothermoluminescence dosimetry, 12:18926 
(R;FR;In French) 
THERMOLUMINESCENT DOSIMETRY 
Kinetics 
Microdosimetry and thermoluminescence, 12:19629 (BA;US) 
THERMOMETERS 
Specifications 
Research and development activities on temperature 
measurement for LMFBRs, 12:18271 (RA;XA) 
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THERMONUCLEAR DEVICES 
Equilibrium Plasma 
Numerical computation of helically symmetric equilibria, 
12:19768 (J;NL) 
Neutral Atom Beam Injection 
Intermediate and high-mass ion beams from a 10-cm 
duopigatron, 12:19835 (J;US) 
Power Demand 
Analytical study of power grid pulsing, 12:19815 (J;US) 
Research Programs 
Analytical study of power grid pulsing, 12:19815 (J;US) 
Site Selection 
Analytical study of power grid pulsing, 12:19815 (J;US) 
THERMONUCLEAR REACTOR COOLING SYSTEMS 
Flow Models 
Evaluation of horizontal cooling channels for actively cooled 
limiters, 12:19810 (J;US) 
Fluid Flow 
Evaluation of horizontal cooling channels for actively cooled 
limiters, 12:19810 (J;US) 
Heat Flux 
Evaluation of horizontal cooling channels for actively cooled 
limiters, 12:19810 (J;US) 
THERMONUCLEAR REACTOR MATERIALS 
Comparative Evaluations 
Fusion blankets-A comparative study, 12:19830 (J;US) 
Data Base Management 
Fusion materials: The U.S. program, 12:19833 (J;US) 
Feasibility Studies 
Fusion blankets-A comparative study, 12:19830 (J;US) 
Materials Testing 
Fusion blankets-A comparative study, 12:19830 (J;US) 
Fusion materials: The U.S. program, 12:19833 (J;US) 
Nuclear technologies-their role and future impact, 12:19821 
(J;US) 
Radiation Effects 
HMI Department of Nuclear Chemistry and Reactor. 
Scientific report 1985, 12:18672 (R;DE;In German) 
Research Programs 
Fusion materials: The U.S. program, 12:19833 (J;US) 
Test Facilities 
Fusion materials: The U.S. program, 12:19833 (J;US) 
Nuclear technologies-their role and future impact, 12:19821 
G;US) 
THERMONUCLEAR REACTORS 
For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are di 


See also ION BEAM FUSION REACTORS 
MAGNETIC MIRROR TYPE REACTORS 
TYPE REACTORS 


Breeding Blankets 
Tritium recovery from ceramic breeder blanket. Issues relevant 
to tritium chemical form, 12:19788 (R;JP;In Japanese) 
Commercialization 
Fusion power development-the next decade, 12:19817 (J;US) 
Fusion reactors: their commercial potential, 12:19822 (J;US) 
Generic magnetic fusion reactor cost assessment, 12:19824 
(J;US) 
The role of industry in fusion, 12:19826 (J;US) 
Control 
The use of tesla technology and ball lightning as an approach 
to controlled fusion, 12:19836 (BA;US) 
Cost Estimation 
Generic magnetic fusion reactor cost assessment, 12:19824 
G;US) 


Common views of potentially attractive fusion concepts, 
12:19808 (J;US) 
Economic Development 
Fusion power development-the next decade, 12:19817 (J;US) 
Eddy Currents 
The coupling of mechanical dynamics and induced currents in 
plates and surfaces, 12:19801 (R;US) 
Electric Power Industry 
The role of industry in fusion, 12:19826 (J;US) 
Energy Policy 
The role of industry in fusion, 12:19826 (J;US) 
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Energy Source Development 

Fusion 1983, 12:19837 (J;US) 

Fusion power development-the next decade, 12:19817 (J;US) 

Technology research and development, 12:19829 (J;US) 

The pace of fusion energy development, 12:19840 (J;US) 

Environmental Impacts 
Environmental impact section, 12:19128 (RA;US) 
Feasibility Studies 

Nuclear technologies-their role and future impact, 12:19821 
(J;US) 

Progress and directions in magnetic fusion, 12:19818 (J;US) 

Information Needs 

The future engineering needs of magnetic fusion: report of the 
national research Council committee on magnetic fusion, 
12:19838 (J;US) 

Investment 
What have fusion reactor studies done for you today?, 
12:19823 (J;US) 
Leading Abstract 
Essential fusion problems, 12:19791 (R;SU;In Russian) 
National Program Plans 

Fusion 1983, 12:19837 (J;US) 

Fusion power: facing up to the future, 12:19839 (J;US) 

Planning for the future, 12:19825 (J;US) 

Nuclear 

Critical issues and required facilities, 12:19820 (J;US) 

The future engineering needs of magnetic fusion: report of the 
national research Council committee on magnetic fusion, 
12:19838 (J;US) 

Nuclear Industry 
The role of industry in fusion, 12:19826 (J;US) 
Payback Period 

What have fusion reactor studies done for you today?, 

12:19823 (J;US) 
Planning 
Planning for the future, 12:19825 (J;US) 

Program Management 
Fusion power: facing up to the future, 12:19839 (J;US) 

Reactor Technology 
Nuclear technologies-their role and future impact, 12:19821 

(J;US) 
Technology research and development, 12:19829 (J;US) 

Research Programs 

Fusion 1983, 12:19837 (J;US) 
Fusion power: facing up to the future, 12:19839 (J;US) 
Progress and directions in magnetic fusion, 12:19818 (J;US) 
Technology research and development, 12:19829 (J;US) 

The future engineering needs of magnetic fusion: report of the 
national research Council committee on magnetic fusion, 
12:19838 (J;US) 

The pace of fusion energy development, 12:19840 (J;US) 

U.S. fusion technology programs, 12:19819 (J;US) 

What have fusion reactor studies done for you today?, 
12:19823 (J;US) 

Risk Assessment 
Environmental impact section, 12:19128 (RA;US) 

Technology Impacts 
Nuclear technologies-their role and future impact, 12:19821 

(J;US) 

Technology research and development, 12:19829 (J;US) 

Test Facilities 
Critical issues and required facilities, 12:19820 (J;US) 

Thermonuclear Reactions 
Fusion power, 12:19834 (BA;US) 

THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOPILES 
See THERMOCOUPLES 
THERMOSPHERE 

Wave 

Analysis phase of MITHRAS. Final report, 1 October 1982-30 
September 1985, 12:19293 (R;US) 
THETA-1640 RESONANCES 

Particle Production 
Helicity amplitudes of the process J/psi—»ytheta in the glueball 

picture of theta(1700), 12:19455 (J;US) 


See TETRAHYDROFURAN 


Chemical Vapor Deposition 
Study of reactive plasma deposited thin films. Semiannual 
progress report, 12:18605 (R;US) 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOCARBAMIDES 
See THIOUREAS 
THIONAPHTHENES 
Decomposition 
Molten hydroxide coal desulfurization using model systems, 
12:17726 (BA;US) 
THIOPHENE 
Desulfurization 
Model heteroatom removal reactions on Mo(110): Final report, 
12:18703 (R;US) 
THIOUREAS 
Labelling 
Solvolysis of some aliphatic and heterocyclic isothiourea as a 
method of labelled compounds synthesis, 12:18782 
(RA;XM;In Russian) 
THIRRING MODEL 
Solitons 
Multi-soliton solutions of the scheme for unified description of 
integrable Lorentz-invariant field theories. Nondegenerate 
SL(2,C) case, 12:19485 (RA;SU) 
THORIUM 
Diffusion 
Ion diffusion in highly densified bentonite, 12:18711 (R;CH;In 
German) 
Hydrolysis 
Hydrolysis and formation constants at 25°C, 12:18708 (R;US) 
THORIUM ADDITIONS 
Superconductivity 
Actinides and heavy fermions (Th/sub x/U/sub 1-x/Beis), 
12:19666 (R;US) 
THORIUM IONS 
Energy-Level Transitions 
Laser-produced spectra and QED effects for Fe, Co, Cu, and 
Zn ions of Au, Pb, Bi, Th, and U, 12:19346 (J;US) 
THREADED JOINTS 
Computer Codes 
Collapse resistance of oilfield tubing and casing for maximum 
diameter up to 7”. Final report, 12:17810 (R;DE;In German) 
Leak Testing 
Collapse resistance of oilfield tubing and casing for maximum 
diameter up to 7”. Final report, 12:17810 (R;DE;In German) 
THREE MILE ISLAND-2 REACTOR 
Dauphin County, Pennsylvania, USA 


TMI-2 auxiliary building elevator shaft and pit 
decontamination, 12:18345 (J;US) 
Radiation Protection 
TMI-2 auxiliary building elevator shaft and pit 
decontamination, 12:18345 (J;US) 
Reactor Accidents 
Hostile environments: Making a virtue of necessity, 12:18326 
(R;US) 
THREE-BODY PROBLEM 
Coordinates 
Classical three-particle problem. A modification of the Delves 
coordinates, 12:19677 (R;SU) 
Faddeev Equations 
Solution of three-particle differential equations by using 
bicubic B-splines, 12:19681 (R;SU;In Russian) 
THROMBOCYTES 
See BLOOD PLATELETS 
THROMBOSIS 


Evaluation of I-123 and In-111 labeled anti-platelet monoclonal 
antibody for the scintigraphic localization of in vivo 
thrombi, 12:19186 (J;US) 





Labelling 

New methods involving enzymic synthesis for preparation of 
thymidine phosphates labelled with radioactive isotopes, 
12:18767 (RA;XM;In Russian) 

Synthesis of deoxynucleosides of high molar activity with 
multiply tritium-labelled heterocyclic and deoxyribose 
fragments, 12:18765 (RA;XM;In Russian) 

THYRATRONS 
Trigger Circuits 

Trigger pulsers using SCR’s to drive the large thyratrons, 

12:18904 (R;JP:In Japanese) 
THYROID 
Radionuclide Kinetics 

Standardization of /sup 125/I detection technic in thyroid of 
habitual exposed workers to this radioisotope, 12:19195 
(RA;BR;In Portuguese) 

TIGHT SANDS 


See PERMEABILITY 
SANDSTONES 


TILTING INSTABILITY 
Stabilization 
Experimental investigation of line-tying effects on the 
spheromak tilt mode, 12:19761 (J;US) 


Hydrolysis 
Hydrolysis and formation constants at 25°C, 12:18708 (R;US) 


Sorbent and leachate characteristics of fly ash, 12:17801 
(BA;US) 
TIN 112 TARGET 
Chlorine 37 Reactions 
Nucleus-nucleus Bremsstrahlung from scattering angle selected 
Cl-Sn collisions, 12:19547 (R;US) 
TIN 113 
High Spin States 
Description of antimony and tin nuclear isomeric states, 
12:19597 (RA;SU;In Russian) 
Quasiparticle-Phonon Model 
Description of antimony and tin nuclear isomeric states, 
12:19597 (RA;SU;In Russian) 
TIN 117 
Isotope Effects 
Isotopic effects in damping of highly-excited single-particle 
modes, 12:19594 (R;SU;In Russian) 
Strength Functions 
Isotopic effects in damping of highly-excited single-particle 
modes, 12:19594 (R;SU;In Russian) 
TIN 118 TARGET 
Chlorine 35 Reactions 
Nucleus-nucleus Bremsstrahlung from scattering angle selected 
Cl-Sn collisions, 12:19547 (R;US) 
TIN 121 
Isotope Effects 
Isotopic effects in damping of highly-excited single-particle 
modes, 12:19594 (R;SU;In Russian) 
Strength Functions 
Isotopic effects in damping of highly-excited single-particle 
modes, 12:19594 (R;SU;In Russian) 
TIN 124 
Argon 40 Reactions 
Damping of nuclear rotational motion at modest temperatures, 
12:19554 (J;US) 
TIN 124 TARGET 
Uranium 238 Reactions 
Partition of the excitation energy on the reaction products in 
uranium induced deep inelastic nuclear reactions, 12:19548 
(R;DE;In German) 
TIN OXIDES 
Chemical Composition 
X-ray photoelectron spectroscopy investigation of ion beam 
sputtered indium tin oxide films as a function of oxygen 
pressure during deposition, 12:18643 (J;US) 
Sputtering 
X-ray photoelectron spectroscopy investigation of ion beam 
sputtered indium tin oxide films as a funciion of oxygen 
pressure during deposition, 12:18643 (J;US) 
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TIN SULFIDES 
Superconductivity 
High field properties of SnMoeSs and PbMo¢Sz ribbons 
prepared using a vapor transport technique, 12:18621 (R;US) 
TIN TELLURIDES 
Crystal Growth 
Pb(1-x) Sn(x)Te photovoltaic detectors and semiconductor 
lasers fabricated by liquid phase expitaxy, 12:18011 (R;BR;In 
Portugese) 
TITANIUM 
Adhesion 
Titanium-beryllium residual strain analysis: Role of deposition 
variables on texture and strength, 12:18555 (R;US) 
Corrosion 
Ocean Thermal Energy Conversion - Materials issues, 12:18031 
(BA;US) 
Deposition 
Titanium-beryllium residual strain analysis: Role of deposition 
variables on texture and strength, 12:18555 (R;US) 
Texture 
Titanium-beryllium residual strain analysis: Role of deposition 
variables on texture and strength, 12:18555 (R;US) 
TITANIUM ALLOYS 


See also ALLOY-IN-100 
TITANIUM BASE ALLOYS 


Corrosion Resistance 
Waste package materials testing for a salt repository: 1983 
status summary report, 12:17867 (R;US) 
Deformation 
Deformation-induced amorphization of crystalline particles in a 
Cu-Ti metallic glass, 12:18545 (R;US) 
Ton Collisions 
Precipitation of krypton in an amorphous Ti-Cr alloy (Ti-Cr 
Thin Films), 12:19632 (R;US) 
Ion Implantation 
Helium voids in the Nbsub(0.8)Tisub(0.2) alloys and its 
superconducting properties, 12:18535 (R;SU;In Russian) 
Superconductivity 
Helium voids in the Nbsub(0.8)Tisub(0.2) alloys and its 
superconducting properties, 12:18535 (R;SU;In Russian) 
Vitrification 
Deformation-induced amorphization of crystalline particles in a 
Cu-Ti metallic glass, 12:18545 (R;US) 
TITANIUM BASE ALLOYS 
Plasticity 
Superplasticity of metals with special reference to Ti-6AI-4V, 
12:18554 (R;US) 
TITANIUM BORIDES 
Crystal Defects 
Surface property modification of ceramics by ion beams, 
12:18614 (J;US) 
Fracture Properties 
Surface property modification of ceramics by ion beams, 
12:18614 (J;US) 
Ion Implantation 
Surface property modification of ceramics by ion beams, 
12:18614 (J;US) 
Microhardness 
Surface property modification of ceramics by ion beams, 
12:18614 (J;US) 
Surface Treatments 
Surface property modification of ceramics by ion beams, 
12:18614 (J;US) 
Wear Resistance 
Surface property modification of ceramics by ion beams, 
12:18614 (J;US) 
TITANIUM COMPOUNDS 
See also TITANIUM BORIDES 
TITANIUM NITRIDES 
TITANIUM OXIDES 
Bragg Reflection 
Deviations from Bragg’s rule for the stopping cross sections of 
deuterium in titanium and zirconium deuteride films, 
12:19664 (BA;US) 
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TITANIUM NITRIDES 
Adhesion 
Studies of the interface composition of TiN films formed by 
plasma-assisted chemical vapor deposition using an in-situ 
scratching device, 12:18604 (R;US) 
Physical Radiation Effects 
Low-energy ion irradiation during film growth for reducing 
defect densities in epitaxial TiN(100) films deposited by 
reactive-magnetron sputtering, 12:18609 (J;US) 
The effect of ion damage and annealing on superconducting 
transition metal-nitride compounds, 12:18602 (R;US) 
TITANIUM OXIDES 
Catalytic Effects 
Catalytic hydrocracking of tar vapours in hydropyrolysis, 
12:17708 (R;US) 
TLD (DOSEMETERS) 
See THERMOLUMINESCENT DOSEMETERS 
TLD (DOSIMETRY) 
See THERMOLUMINESCENT DOSIMETRY 
TLD SYSTEMS 
See THERMOLUMINESCENT DOSEMETERS 
TMR REACTORS 
Plasma Microinstabilities 
Alpha-loss-cone driven instabilities in tandem mirror plasma, 
12:19772 (BA;US) 
TMX DEVICES 
Plasma 
Whistler emission and absorption coefficients from an 
anisotropic, multi-component plasma including dielectric 
response, 12:19769 (D;US) 
TOKAI-MURA FAST CRITICAL ASSEMBLY 
See FCA REACTOR 
TOKAMAK DEVICES 
See also ASDEX TOKAMAK 
COMPACT IGNITION TOKAMAK 
DOUBLET-3 DEVICE 
JFT-2A TOKAMAK 
JFT-2M TOKAMAK 


PBX DEVICES 
PDX DEVICES 


TEXTOR TOKAMAK 
TORE SUPRA TOKAMAK 
Flute Instability 
To the problem of MHD stability of tokamak with finite 
Bsub(y), 12:19733 (RA;SU;In Russian) 
Impurities 
Influence of cross field diffusion and convection on the 
impurity ion transport in the limiter shadow region of a 
tokamak. Pt. 1. Analytical formulae, 12:19728 (R;DE) 
Pellet Injection 
Production and ejection of solid hydrogen-isotope pellet (single 
pellet), 12:19784 (R;JP;In Japanese) 
Plasma Confinement 
Correlation of magnetic fluctuations and edge transport in the 
Doublet III tokamak, 12:19765 (J;US) 
Plasma 
Integral methods of the problem solution on magnetic plasma 
diagnostics in tokamak, 12:19730 (R;SU;In Russian) 
Tokamak x ray diagnostic instrumentation, 12:19738 (R;US) 
Plasma Drift 
Anomalous transport and the coupling of plasma diffusion and 
heat flow, 12:19755 (J;US) 
Plasma Filament 
Method of determination of plasma filament shape in tokamak 
of adiabatic compression, 12:19729 (R;SU;In Russian) 
Plasma Heating 
Sawtooth stabilization through island pressure enhancement, 
12:19758 (J;US) 
Research Programs 
The role of tokamak ignition device options, 12:19827 (J;US) 
Scaling Laws 
Minimum scaling laws in tokamaks, 12:19779 (R;US) 
Stability 
Suppression of thermal instabilities in a thermonuclear reactor, 
12:19734 (RA;SU;In Russian) 
Tearing Instability 
Numerical analysis of m = 1 multi-tearing mode, 12:19722 
(R;JP;In Japanese) 


Thermonuclear Ignition 
The role of tokamak ignition device options, 12:19827 (J;US) 
TOKAMAK FUSION TEST REACTOR 
See TFTR TOKAMAK 
TOKAMAK TYPE REACTORS 
See also COMPACT IGNITION TOKAMAK 
JT-60 TOKAMAK 
NET TOKAMAK 
TFTR TOKAMAK 


Commercialization 

The role of improved fusion concepts, 12:19828 (J;US) 
Carrent-Drive Heating 

Theory of current drive in plasmas, 12:19767 (J;US) 
ICR Heating 

Status of ICRF heating of tokamaks, 12:19812 (J;US) 
Magnet Coils 

Future directions in fusion research: Super high field tokamaks, 

12:19777 (R;US) 


The role of improved fusion concepts, 12:19828 (J;US) 
Plasma Diagnostics 
Application of millimeter-wave scattering to diagnostics of 
fusion alphas, 12:19712 (R;US) 
Research Programs 
The role of tokamak ignition device options, 12:19827 (J;US) 
Thermonuclear Ignition 
The role of tokamak ignition device options, 12:19827 (J;US) 
TOLUENE 


Vibrational electron energy loss spectroscopic study of 
benzene, toluene, and pyridine adsorbed on Pd(111) at 180 
K, 12:18725 (J;US) 
Adsorption Heat 
[Acid base properties of coals and other solids: Quarterly 
report No. 5, 12/1/86-2/28/87], 12:17736 (R;US) 
Chemical Reactions 
Vibrational electron energy loss spectroscopic study of 
benzene, toluene, and pyridine adsorbed on Pd(111) at 180 
K, 12:18725 (J;US) 
Energy-Loss Spectroscopy 
Vibrational electron energy loss spectroscopic study of 
benzene, toluene, and pyridine adsorbed on Pd(111) at 180 
K, 12:18725 (J;US) 
Phase Studies 
Prediction of thermodynamic properties of coal derivatives: 
Progress report for period September 1, 1984 to August 31, 
1987, 12:17734 (R;US) 
Polarizability 
[Acid base properties of coals and other solids: Quarterly 
report No. 5, 12/1/86-2/28/87], 12:17736 (R;US) 
Solvent Properties 
Effect of solvent upon competitive liquid-liquid extraction of 
alkali metal cations by 2-[(sym-Dibenzo-16-crown- 
5)oxy]decanoic acid, 12:18692 (J;US) 
Vibrational States 
Vibrational electron energy loss spectroscopic study of 
benzene, toluene, and pyridine adsorbed on Pd(111) at 180 
K, 12:18725 (J;US) 
TOPOLOGY 
Quantization 
Quasialgebras and quantum dynamics, 12:19674 (RA;SU) 
TORE SUPRA 
See TORE SUPRA TOKAMAK 
TORE SUPRA TOKAMAK 
Plasma Scrape-Off Layer 
Scrape-off profiles and effects of limiter pumping in Tore 
Supra, 12:19739 (R;US) 
TOTAL-ABSORPTION SPECTROMETERS 
See SHOWER COUNTERS 
TOWERS (EXTRACTION) 
See EXTRACTION COLUMNS 
TOXIC MATERIALS 
Air Pollution 
Determination of air toxic emissions from non-traditional 
sources in the puget sound region, 12:19046 (R;US) 





TOXIC MATERIALS 
Alr Pollution 


National Air Toxics Information Clearinghouse: methods for 
pollutant selection and prioritization. Final report, 12:19048 
(R;US) 

National Air Toxics Information Clearinghouse: bibliography 
of selected reports and Federal Register notices related to air 
toxics, July 1986. Interim report, 12:19050 (R;US) 

Chemical Spills 

Estimating population at risk from release of hazardous 

materials, 12:19079 (R;US) 
Health Hazards 

STARA (Studies on Toxicity Applicable to Risk Assessment) 
toxicity data base. Environmental research brief, 12:19236 
(R;US) 

TRACE ELEMENTS 
See ELEMENTS 
TRACKS 
See PARTICLE TRACKS 
TRAFFIC CONTROL 
Lighting Systems 

Alternative incandescent traffic signal lamps and systems for 
improved optical and energy efficiency. Final report, 
September 1983-February 1985, 12:18452 (R;US) 

Safety 

Alternative incandescent traffic signal lamps and systems for 
improved optical and energy efficiency. Final report, 
September 1983-February 1985, 12:18452 (R;US) 

TRAINING-RESEARCH REACTOR KYOTO 
See KUR REACTOR 
TRAJECTORIES 
Mathematical Models 

TRAJ - a FORTRAN 77 computer program for the 
calculation of trajectories on the basis of space and time 
varying velocity fields, 12:19026 (R;DE;In German) 

TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFER (IN ENVIRONMENT) 
See RADIONUCLIDE MIGRATION 
TRANSFER (IN ORGANISM) 

See RADIONUCLIDE KINETICS 
TRANSFORMATIONS (ONCOGENIC) 
See ONCOGENIC TRANSFORMATIONS 

TRANSFORMERS 
Energy Consumption 

Power consumption of opacity feedback controlled 
electrostatic precipitator transformer-rectifiers, 12:18148 
(RA;US) 

TRANSIENT SPECIES 
See REACTION INTERMEDIATES 
TRANSITION ELEMENT ALLOYS 
Electronic Structure 

Electronic structure of magnetic impurities in copper, 12:18578 
(J;US) 

TRANSITION ELEMENT COMPOUNDS 


See also IRON COMPOUNDS 
MANGANESE COMPOUNDS 
MOLYBDENUM COMPOUNDS 
RHENIUM COMPOUNDS 
RUTHENIUM COMPOUNDS 
TITANIUM COMPOUNDS 


Fractionation 
Chlorination and thermosublimatography as auxiliary methods 
in the X-ray fluorescence analysis of geological samples, 
12:18679 (R;SU;In Russian) 
Sublimation 
Chlorination and thermosublimatography as auxiliary methods 
in the X-ray fluorescence analysis of geological samples, 
12:18679 (R;SU;In Russian) 
TRANSMISSION (HEAT) 
See HEAT TRANSFER 
TRANSMISSION LINES 
See POWER TRANSMISSION LINES 
TRANSPORT (CHARGED-PARTICLE) 
See CHARGED-PARTICLE TRANSPORT 
TRANSPORT (ENVIRONMENTAL) 
See ENVIRONMENTAL TRANSPORT 
TRANSPORT (IN ORGANISMS) 
See RADIONUCLIDE KINETICS 
TRANSPORT (NEUTRON) 
See NEUTRON TRANSPORT 
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TRANSPORT THEORY 
Chapman-Enskog Theory 
Elementary derivation of nonlinear transport equations from 
statistical mechanics, 12:19617 (J;US) 
Correlation Functions 
Critical behavior of the two-dimensional first passage time, 
12:19616 (J;US) 
Nonlinear Problems 
Elementary derivation of nonlinear transport equations from 
statistical mechanics, 12:19617 (J;US) 
TRANSPORTATION SECTOR 
Energy Conservation 
Regional and urban studies section, 12:18359 (RA;US) 
TRAVEL 
Air Transport 
Sampling model of government travel vouchers, 12:19852 
(R;US) 
Surveys 
Sampling model of government travel vouchers, 12:19852 
(R;US) 
TREATIES 
Verification 
The value of in-country seismic monitoring systems, 12:18499 


Conodont survival and low iridium abundances across the 
Permian-Triassic boundary in South China, 12:19243 (J;US) 
TRICHLOROMETHANE 
See CHLOROFORM 
TRIGGER CIRCUITS 
Multiplicity 

Hyperon spectrometer fast solver for selection of events with a 

given multiplicity, 12:18937 (R;SU;In Russian) 
TRIGLYCERIDES 
Oxidation 

Low-temperature autooxidation in unsaturated lipids: an 

electron spin resonance study, 12:18728 (J;US) 
Photolysis 
Low-temperature autooxidation in unsaturated lipids: an 
electron spin resonance study, 12:18728 (J;US) 

TRIPLET PARTICLES 

See QUARKS 
TRISTAN PROJECT 

See TRISTAN STORAGE RINGS 
TRISTAN STORAGE RINGS 

Transposable Ring Intersecting STorage Accelerators in Nippon. 
Pulse Generators 
Bipolar ramp pulse generator CAMAC module (BRG), 
12:18922 (R;JP;In Japanese) 
TRITIATED COMPOUNDS 
See TRITIUM COMPOUNDS 
TRITIUM 
Breeding 
Tritium systems: issues and answers, 12:19831 (J;US) 
Diagnostic Uses 

Measurement in vivo of dopamine receptor density I: Effect of 
endogenous dopamine on spiroperidol binding, 12:19187 
(J;US) 

Gas Chromatography 

Verification of tritium gas purity by means of low-temperature 

gas chromatography, 12:18772 (RA;XM;In Russian) 
Hot Atom Chemistry 

Hot reactions between tritium atoms and inorganic compounds 

(H20,H2S,NHs), 12:18751 (R;FR;In French) 
Isotopic Exchange 

Effects of solvents on radiochemical yield during 
heterogeneous catalytic hydrogenation and dehalogenation, 
12:18761 (RA;XM;In Russian) 

Effects of heterogeneous metallic catalysts on radiochemical 
behaviour of hydrogenation and dehalogenation by gaseous 
tritium, 12:18780 (RA;XM;In Russian) 

Investigation of 6C-H bond stability in uracyl derivatives with 
5-position substituents by means of hydrogen isotopic 
exchange and acid analysis, 12:18706 (RA;XM;In Russian) 
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Investigation of heterogeneous catalytic isotopic exchange 
between tritium and lipids, 12:18781 (RA;XM;In Russian) 

Study of atomic tritium/amino acids reaction mechanism, 
12:18762 (RA;XM;In Russian) 

Radiochemistry 

Synthesis of deoxynucleosides of high molar activity with 
multiply tritium-labelled heterocyclic and deoxyribose 
fragments, 12:18765 (RA;XM;In Russian) 

Synthesis of tritium-labelled polyribonucleotides, 12:18770 
(RA;XM;In Russian) 

Synthesis of tritium-labelledpolydesoxynucleotides, 12:18771 
(RA;XM;In Russian) 

Storage Facilities 
Tritium storage facility of the KFA Juelich, 12:19789 (R;DE;In 
German) 
Technology Impacts 
Tritium systems: issues and answers, 12:19831 (J;US) 
Test Facilities 
Tritium systems: issues and answers, 12:19831 (J;US) 
TRITIUM COMPOUNDS 
Gas Chromatography 

Gas chromatography analysis of organic compounds labelled 

with /sup 14/C and T, 12:18675 (RA;XM;In Russian) 
Ion Exchange Chromatography 

Application of ligand-exchange chromatography for 
purification and identification of amino acids labelled with 
tritium, 12:18775 (RA;XM;In Russian) 

Liquid Column Chromatography 

Application of a high-pressure liquid chromatograph for 
separation and identification of radioactive labelled 
compounds, 12:18774 (RA;XM;In Russian) 

Application of high pressure liquid chromatography for 
production and analysis of organic compounds labelled with 
/sup 14/C and /sup 3/H, 12:18783 (RA;XM;In Russian) 

Use of activated ‘Carboraffin’ charcoal in the isolation 
processes for tritium-labelled components of nucleic acids, 
12:18777 (RA;XM;In Russian) 

Use of Sephadex G-10 for desalting and purification of tritium- 
labelled bases and nucleosides of the pyrimidine series, 
12:18776 (RA;XM;In Russian) 

Radiometric Analysis 

Thin-layer chromatography in quantitative analysis of amino 

acids with high activity, 12:18677 (RA;XM;In Russian) 
Thin-Layer Chromatography 

Thin-layer ligand-exchange chromatography of cyclic 
nucleoside phosphates labelled with tritium, carbon-14 and 
phosphorus-33, 12:18676 (RA;XM;In Russian) 

TRITIUM TARGET 
Alpha Reactions 
Primordial lithium: New reaction rates, new abundances, new 
constraints, 12:19268 (R;US) 
TRX-1 
See REVERSE-FIELD PINCH 
TRYPANOSOMIASIS 
Diagnosis 

Gamma scintiscanning study of gall bladder motility in cronic 
chagasic. Preliminary results, 12:19181 (RA;BR;In 
Portuguese) 

TRYPTOPHAN OXYGENASE 
Gene Regulation 

Post-translational regulation of two enzymes, tryptophan 
oxygenase and sepiapterin synthase, in Drosophila, 12:19132 
(R;US) 

TSCHEBYSCHEFF APPROXIMATION 
See POLYNOMIALS 
TUBES (CONDUITS) 
See PIPES 
TUFF 
Chemical Analysis 

Evidence for a tektosilicate structure and dominance of Fe III 
over Fe II in silicic volcanic glasses of the Nevada Test Site, 
12:17932 (BA;US) 

Flow Models 

Measuring and modeling water imbibition into tuff, 12:17920 

(R;US) 


Heat Transfer 

Numerical simulation of flow and transport in fractured tuff, 

12:17930 (J;US) 
Mass Transfer 

Numerical simulation of flow and transport in fractured tuff, 

12:17930 (J;US) 
Mathematical Models 

Numerical simulation of flow and transport in fractured tuff, 

12:17930 (J;US) 
Petrography 

Petrographic variation of the Topopah Spring tuff matrix 
within and between cored drill holes, Yucca Mountain, 
Nevada (NNWSI project), 12:19238 (R;US) 

Progress in evaluation of radionuclide geochemical information 
developed by DOE high-level nuclear waste repository site 
projects: Semi-annual report for October 1985-March 1986, 
12:19254 (R;US) 

X-Ray Diffraction 

Progress in evaluation of radionuclide geochemical information 
developed by DOE high-level nuclear waste repository site 
projects: Semi-annual report for October 1985-March 1986, 
12:19254 (R;US) 

TUMORS 
See NEOPLASMS 
TUNGSTEN 
Chemical Vapor Deposition 

Observations on selectivity loss during tungsten CVD (Growth 

on SiO2), 12:18559 (R;US) 
Crystal Structure 

High-resolution electron microscopy study of x-ray multilayer 

structures, 12:18572 (J;US) 
Deposition 

High-resolution electron microscopy study of x-ray multilayer 

structures, 12:18572 (J;US) 
Electron Microscopy 

High-resolution electron microscopy study of x-ray multilayer 

structures, 12:18572 (J;US) 
TUNGSTEN 183 TARGET 
Photonuclear Reactions 

Isomer ratios in (y,y') reactions on deformed heavy nuclei /sup 
167/Er, /sup 179/Hf and /sup 183/W, 12:19556 (R;SU;In 
Russian) 

TUNGSTEN ALLOYS 
See also HASTELLOY XR 
Compression Strength 

Quasi-static compression and tensile stress-strain curves, 
tantalum - 10% tungsten and 300 grade maraging steel. Final 
memorandum report, 12:18502 (R;US) 

Crack Propagation 

Stress corrosion cracking behavior of an amorphous FeCrNiW 

alloy, 12:18593 (J;US) 
Stress Corrosion 

Stress corrosion cracking behavior of an amorphous FeCrNiW 

alloy, 12:18593 (J;US) 
Tensile Properties 

Quasi-static compression and tensile stress-strain curves, 
tantalum - 10% tungsten and 300 grade maraging steel. Final 
memorandum report, 12:18502 (R;US) 

TUNISIA 
Solar Energy 

Tunisia renewable energy project systems description report, 

12:17986 (R;US) 
Wind Power 

Tunisia renewable energy project systems description report, 

12:17986 (R;US) 
TURBINE BLADES 
Mechanical Tests 

Appendices to experiments with 30m glasfiber windmill wing. 
Experiments performed for ELSAM, 12:18056 (R;DK;In 
Danish) 

Experiments with 30m glasfiber windmill wing. Experiments 
performed for ELSAM, 12:18055 (R;DK;In Danish) 

TURBINES 


See also GAS TURBINES 
STEAM TURBINES 
WIND TURBINES 





TURBINES 
Fuels 


Fuels 
A low cost high energy density carbon black fuel mix for heat 
engines, 12:17787 (R;US) 
TURBULENT FLOW 
Flow Models 
Development of a two-equation turbulent mix model, 12:18861 
(R;US) 
Mathematical Models 
Turbulence modelling for incompressible flows. A report on 
the EUROMECH 180 colloquium, 12:18860 (R;DE) 
Monte Carlo Method 
Temperature-noise simulation code STATEN and its 
experimental verification, 12:18280 (RA;XA) 
TURBULENT HEATING 
Piasma Instability 
Turbulent heating of plasma ions in heavy magnetic field under 
development of ion-ion instability. Kinetic numerical 
experiment, 12:19731 (R;SU;In Russian) 


Underground Mining 
Coal-mining under underground water-bearing strata, surface 
water reservoirs and the sea-bed, 12:17764 (R;XU) 


See BRASSICA 
TURNOVER (RADIONUCLIDES) 
See RADIONUCLIDE KINETICS 
TWO-BODY PROBLEM 
Hamiltonians 
Singular Lagrangians and three-dimensional Hamiltonian 
description of a two-body system, 12:19672 (RA;SU;In 
Russian) 
TWO-PHASE FLOW 
Computerized Simulation 
Computer modeling of two-phase flow. Final report, 
December 1982-October 1986, 12:18855 (R;US) 
Film Boiling 
Experimental study of film boiling heat transfer in steam-water 
two-phase flow, 12:18205 (R;JP) 
Rayleigh-Taylor Instability 
Computer modeling of two-phase flow. Final report, 
December 1982-October 1986, 12:18855 (R;US) 


U 


ULTRACENTRIFUGE ENRICHMENT PLANTS 
See CENTRIFUGE ENRICHMENT PLANTS 
ULTRACOLD NEUTRONS 
Neutron Flux 
Activation experiments with ultracold neutrons. Measurement 

of neutron absorption coefficient at subbarrier reflection 
from copper surface, 12:19613 (R;SU;In Russian) 

ULTRASONIC TESTING 


Recent developments in France of the ultrasonic examinations 
for the PWR vessel inspection, 12:18201 (R;FR) 
ULTRAVIOLET SPECTROMETERS 
Optical Fibers 
Remote spectrometry in UV with optical fibers, 12:18989 
(R;FR;In French) 
Remote Viewing Equipment 
Remote spectrometry in UV with optical fibers, 12:18989 
(R;FR;In French) 
UNDERGROUND DISPOSAL 
Containers 
Study on gamma-ray irradiation effects on corrosion resistance 
of canister material under the simulated disposal conditions, 
12:18533 (R;JP;In Japanese) 
Granites 
In-situ experiments in granite, 12:18295 (R;JP;In Japanese) 
Simulation 


In-situ experiments in granite, 12:18295 (R;JP;In Japanese) 


Acceptance criteria considerations for miscellaneous wastes, 
12:17871 (R;US) 
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UNDERGROUND GASIFICATION 

See IN-SITU GASIFICATION 
UNDERGROUND HEAT DISTRIBUTION SYSTEMS 

See HEAT DISTRIBUTION SYSTEMS 
UNDERGROUND MINING 

See also LONGWALL MINING 

ROOM AND PILLAR MINING 
Coal abstracts, Volume 11, No. 1, 12:17686 (R;GB) 
Automation 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17774 (R;XU) 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17772 (R;XU) 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17763 (R;XU) 

Technical progress in the mechanization and automation of 
coal mining in horizontal inclined and steep thin seams, 
12:17777 (R;XU) 

Building Materials 

Construction and operation of a pilot plant for the production 
of high-quality gypsum to be used in underground mining. 
Final report, 12:18619 (R;DE;In German) 

Coal Plows 

Recent progress in research and development concerning the 
mechanization and automation of coal-mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17766 (R;XU) 

Recent progress in research and development concerning the 
mechanization and automation of coal-mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17759 (R;XU) 

Computerized Control Systems 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17781 (R;XU) 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17778 (R;XU) 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17774 (R;XU) 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17773 (R;XU) 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17772 (R;XU) 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17767 (R;XU) 

Technical progress in the mechanization and automation of 
coal mining in horizontal inclined and steep thin seams, 
12:17777 (R;XU) 

Data Acquisition Systems 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17772 (R;XU) 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17763 (R;XU) 

Depth 1-3 km 

Drivage, development and support of roadways and faces in 
deep mines and consequently in more difficult mining, 
geological and atmospheric conditions, 12:17760 (R;XU) 

Recent progress in reseaich and development concerning the 
mechanization and auton.ation of coal mining in thin (less 
than 1.2 m) and horizonta! and steeply inclined seams, 
12:17761 (R;XU) 

Hazards 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17778 (R;XU) 
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Heading Machines 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17774 (R;XU) 

Hydrology 

Coal mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17776 (R;XU) 

Coal-mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17771 (R;XU) 

Coal-mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17768 (R;XU) 

Coal-mining under underground water-bearing strata, surface 
water reservoirs and the sea-bed, 12:17764 (R;XU) 

Coal-mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17762 (R;XU) 

Inclined Strata 

Recent progress in research and development concerning the 
mechanization and automation of coal-mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17769 (R;XU) 

Recent progress in research and development concerning the 
mechanization and automation of coal-mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17766 (R;XU) 

Recent progress in research and development concerning the 
mechanization and automation of coal mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17761 (R;XU) 

Technical progress in the mechanization and automation of 
coal mining in horizontal inclined and steep thin seams, 
12:17777 (R;XU) 

Legislation 

Coal-mining under underground water-bearing strata, surface 

water reservoirs and the sea bed, 12:17770 (R;XU) 
Management 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17763 (R;XU) 

Mine Draining 

Coal mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17776 (R;XU) 

Coal-mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17768 (R;XU) 

Coal-mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17762 (R;XU) 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17772 (R;XU) 

Mine Roadways 

Drivage, development and support of roadways and faces in 
deep mines and consequently in more difficult mining, 
geological and atmospheric conditions, 12:17760 (R;XU) 

Drivage development and support of roadways and faces in 
deep mines and, consequently, in more difficult mining, 
geological and atmospheric conditions, 12:17765 (R;XU) 

Mining Equipment 

Recent progress in research and development concerning the 
mechanization and automation of coal-mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17769 (R;XU) 

Recent progress in research and development concerning the 
mechanization and automation of coal mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17761 (R;XU) 

Mining Laws 

Coal mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17776 (R;XU) 

Coal-mining under underground water-bearing strata, surface 
water reservoirs and the sea-bed, 12:17764 (R;XU) 

Monitoring 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17767 (R;XU) 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 


12:17763 (R:XU) 


UNDERGROUND NUCLEAR POWER PLANTS 
Working Faces 


Monitors 


Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17781 (R;XU) 

Planning 

Coal-mining under underground water-bearing strata, surface 

water reservoirs and the sea bed, 12:17768 (R;XU) 
Powered Supports 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17774 (R;XU) 

Productivity 

Coal mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17776 (R;XU) 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17774 (R;XU) 

Remote Control 

Technical progress in the mechanization and automation of 
coal mining in horizontal inclined and steep thin seams, 
12:17777 (R;XU) 

Research Programs 

Recent progress in research and development concerning the 
mechanization and automation of coal mining in thin (less 
than 1.2 m) and horizontal and steeply inclined seams, 
12:17761 (R;XU) 

Safety 

Coal-mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17770 (R;XU) 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17781 (R;XU) 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17774 (R;XU) 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17773 (R;XU) 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17763 (R;XU) 

Shearer Loaders 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17774 (R;XU) 

Temperature Monitoring 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17778 (R;XU) 

Ventilation Systems 

Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17772 (R;XU) 

Water Influx 

Coal mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17776 (R;XU) 

Coal-mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17770 (R;XU) 

Coal-mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17771 (R;XU) 

Coal-mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17768 (R;XU) 

Coal-mining under underground water-bearing strata, surface 
water reservoirs and the sea-bed, 12:17764 (R;XU) 

Water Removal 

Coal-mining under underground water-bearing strata, surface 

water reservoirs and the sea-bed, 12:17764 (R;XU) 
Working Faces 

Drivage development and support of roadways and faces in 
deep mines and, consequently, in more difficult mining, 
geological and atmospheric conditions, 12:17765 (R;XU) 


UNDERGROUND NUCLEAR POWER PLANTS 


See UNDERGROUND NUCLEAR STATIONS 





UNDERGROUND NUCLEAR STATIONS 
Process Heat Reactors 


UNDERGROUND NUCLEAR STATIONS 
Process Heat Reactors 
To the conception of a small HTR shop-fabricated in 
underground silo type of building, 12:18219 (R;DE;In 
German) 
UNDERGROUND STORAGE 
Construction 
Apparatus for construction of large underground thermal 
energy storage reservoirs: Seventh quarterly progress report, 
9/11 to 12/11, 1986, 12:18348 (R;US) 
Thermal Energy Storage Equipment 
Apparatus for construction of large underground thermal 
energy storage reservoirs: Seventh quarterly progress report, 
9/11 to 12/11, 1986, 12:18348 (R;US) 
UNEMPLOYMENT 
See EMPLOYMENT 
UNIFIED GAUGE MODELS 


See also GRAND UNIFIED THEORY 
STANDARD MODEL 
WEINBERG LEPTON MODEL 


Lorentz Invariance 
Scheme for unified description of two-dimensional integrable 
Lorentz-invariant massive models of field theory. Linear 
SL(2,C) beam, 12:19488 (RA;SU;In Russian) 
SL Groups 
Scheme for unified description of two-dimensional integrable 
Lorentz-invariant massive models of field theory. Linear 
SL(2,C) beam, 12:19488 (RA;SU;In Russian) 
UNIFIED-FIELD THEORIES 
Prior to April 1983, this concept was indexed by Einstein- 
Schroedinger Theory or Unified Gauge Models. For quantum 
field theory involving electromagnetic, weak and strong 
interactions see Grand Unified Theory. 


See also GRAND UNIFIED THEORY 
KALUZA-KLEIN THEORY 
SUPERGRAVITY 


Postulated Particles 
Mirror fermions and cosmology, 12:19512 (BA;US) 
UNION OF SOVIET SOCIALIST REPUBLICS 
See USSR 
UNITED KINGDOM 
Air Pollution 
Modeling the transport and removal of sulphur dioxide 
emissions in the united kingdom, 12:19049 (R;US) 
Coal Mining 
Coal mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17776 (R;XU) 
Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17784 
(R;XU) 
Electric Power Industry 
View on consultancy - methods - trends - perspectives. 
Proceedings, 12:18389 (R;DE;In German) 
Energy Policy 
Rational use of energy in the non-ferrous metals industry 
(other than aluminum), 12:18476 (BA;US) 
International Cooperation 
Coal-mining under underground water-bearing strata, surface 
water reservoirs and the sea-bed, 12:17764 (R;XU) 
LMFBR Type Reactors 
IWGFR meeting on predictions and experience of core 
distortion behaviour, 1-4 October 1984. UK overview paper, 
12:18233 (RA;XA) 
Mining Laws 
Coal mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17776 (R;XU) 
Standards 
Comparative analysis of quality assurance systems which 
effectively control, review and verify the quality of 
components manufactured for liquid metal cooled fast 
breeder reactors within the EEC, 12:18227 (R;FR) 
Surface Mining 
Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
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repairs of equipment so as to reduce idle time, 12:17784 


Underground Mining 
Coal mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17776 (R;XU) 
UNITED STATES OF AMERICA 
See USA 
UNIVERSE 
Black Holes 
Are baryonic galactic halos possible, 12:19284 (BA;US) 
Cosmological Models 
The Big Bang, the universe and everything, 12:19289 (BA;US) 
Element Abundance 
The Big Bang, the universe and everything, 12:19289 (BA;US) 
Mass 


Are baryonic galactic halos possible, 12:19284 (BA;US) 
Mass Distribution 
Are baryonic galactic halos possible, 12:19284 (BA;US) 
New measurements of the spectrum of the cosmic microwave 
background, 12:19286 (BA;US) 
Nucleosynthesis 
The Big Bang, the universe and everything, 12:19289 (BA;US) 
Relict Radiation 
New measurements of the spectrum of the cosmic microwave 
background, 12:19286 (BA;US) 
The Big Bang, the universe and everything, 12:19289 (BA;US) 
ITIES 


See EDUCATIONAL FACILITIES 
UNLEADED GASOLINE 
Antiknock Ratings 
Octane requirement increase of 1984 model vehicles, 12:18491 
(R;US) 
URACILS 
See also URIDINE 
Chemical Bonds 
Investigation of 6C-H bond stability in uracyl derivatives with 
5-position substituents by means of hydrogen isotopic 
exchange and acid analysis, 12:18706 (RA;XM;In Russian) 
Stability 
Investigation of 6C-H bond stability in uracyl derivatives with 
5-position substituents by means of hydrogen isotopic 
exchange and acid analysis, 12:18706 (RA;XM;In Russian) 
URAGAN STELLARATOR 
Tearing Instability 
Problem of local energy production and distribution instability 
in Uragan-2 stellarator with turbulent current. Stress heating, 
12:19732 (R;SU;In Russian) 
URALS ATOMIC POWER STATION 
See BELOYARSK-3 REACTOR 
URANIUM 
See also DEPLETED URANIUM 
Capture 
Neutron-induced particle track mapping of elemental 
distributions, 12:18696 (BA;US) 
Chemical Reactions 
Carbon monoxide reaction with liquid uranium-niobium alloys, 
12:18713 (R;US) 
Diffusion 
Ion diffusion in highly densified bentonite, 12:18711 (R;CH;In 
German) 
Environmental Transport 
Groundwater contamination from an inactive uranium mill 
tailings pile. 2. Application of a dynamic mixing model, 
12:19124 (J;US) 
Fission Tracks 
Neutron-induced particle track mapping of elemental 
distributions, 12:18696 (BA;US) 
Health Hazards 
Human experience and epidemiology, 12:19206 (R;US) 
Hydrolysis 
Hydrolysis and formation constants at 25°C, 12:18708 (R;US) 
Irradiation 
Preliminary investigations for technology assessment of ®*Mo 
production from LEU [low enriched uranium] targets, 
12:18750 (R;US) 
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Isotope Ratio 
Preliminary investigations for technology assessment of **Mo 
production from LEU [low enriched uranium] targets, 
12:18750 (R;US) 


Neutron-induced particle track mapping of elemental 
distributions, 12:18696 (BA;US) 
Mechanical Properties 
Impact energy relationships for directly rolled uranium strip, 
12:18552 (R;US) 
N Shell 
Relativistic calculation of atomic N-shell ionization by protons, 
12:19306 (R;US) 
Neutron Reactions 
Neutron-induced particle track mapping of elemental 
distributions, 12:18696 (BA;US) 
Occupational Exposure 
Human experience and epidemiology, 12:19206 (R;US) 
Oxidation 
Reaction of water vapour with a clean liquid uranium surface, 
12:18594 (J;CH) 
Proton Reactions 
Relativistic calculation of atomic N-shell ionization by protons, 
12:19306 (R;US) 
Quantitative Chemical Analysis 
Assay for oxygen in uranium in the 0.1-1.0 wt% range using 
14-MeV neutron activation, 12:18695 (J;CH) 
Solubility 
Experimental study of the dissolution of spent fuel at 85°C in 
natural ground water, 12:17924 (R;US) 
Surface Properties 
Reaction of water vapour with a clean liquid uranium surface, 
12:18594 (J;CH) 
Tissue Distribution 
Human experience and epidemiology, 12:19206 (R;US) 
URANIUM 233 
Material Unaccounted For 
Strategic special nuclear material inventory differences: 
Semiannual report, 12:17945 (R;US) 
URANIUM 235 
Material Unaccounted For 
Strategic special nuclear material inventory differences: 
Semiannual report, 12:17945 (R;US) 
URANIUM 235 TARGET 
Neutron Reactions 
Coherent evaluation of anti v/sub p/ for *°U, 7°*U, and *°Pu, 
12:19565 (R;FR) 
URANIUM 238 REACTIONS 
Deep Inelastic Heavy Ion Reactions 
Partition of the excitation energy on the reaction products in 
uranium induced deep inelastic nuclear reactions, 12:19548 
(R;DE;In German) 
Pair Production 
Puzzling positron peaks in heavy-ion collisions, 12:19572 
(R;DE) 


Linear momentum transfer and light particle emission in the 
E/A = 25 MeV °Li+/sup 238/U reaction, 12:19566 (J;US) 
Neon 22 Reactions 
Experimental determination of time duration of the /sup 
22/Ne+/sup 238/U nuclear fission reaction, 12:19564 
(R;SU;In Russian) 
Neutron Reactions 
Coherent evaluation of anti v/sub p/ for *5U, 7°*U, and 7*°Pu, 
12:19565 (R;FR) 
Uranium 238 Reactions 
Puzzling positron peaks in heavy-ion collisions, 12:19572 
(R;DE) 
URANIUM ALLOYS 
See also URANIUM BASE ALLOYS 
Antiferromagnetism 
Development of antiferromagnetic correlations in the heavy- 
fermion system UPts, 12:18571 (J;US) 
Chemical Reactions 
Carbon monoxide reaction with liquid uranium-niobium alloys, 
12:18713 (R;US) 


URANIUM HEXAFLUORIDE 
Chemical Analysis 


Electric Conductivity 
Effect of pressure and magnetic field on the electrical 
resistivity of UBe/sub 13/, 12:18581 (J;US) 
Electronic Specific Heat 
Low-temperature specific heat of UBeis, 12:18543 (R;US) 
Electronic Structure 
Calculated x-ray photoemission spectrum of UBe/sub 13/, 
12:18574 (J;US) 
Fermi Level 
Predictions of anisotropic superconductivity in UlIrs and UPts, 
12:18508 (R;US) 
Fluctuations 
Spin fluctuations in the antiferromagnetic heavy-fermion 
system U2Zn/sub 17/, 12:18566 (J;US) 
Magnetic Properties 
Spin fluctuations in the antiferromagnetic heavy-fermion 
system U2Zn/sub 17/, 12:18566 (J;US) 
Photoemission 
Calculated x-ray photoemission spectrum of UBe/sub 13/, 
12:18574 (J;US) 
Superconducting Films 
Thin superconducting film characterization by surface acoustic 
waves. Annual progress report, 30 September 1985-30 
September 1986, 12:18505 (R;US) 
Superconductivity 
Predictions of anisotropic superconductivity in UlIrs and UPts, 
12:18508 (R;US) 
Thermal Conductivity 
Low-temperature thermal conductivity of glassy and 
icosahedral Pd-U-Si alloys, 12:18575 (J;US) 
URANIUM BASE ALLOYS 
Electron Beam Welding 
Metallurgical examination of powder metallurgy uranium alloy 
welds, 12:18595 (J;US) 
Industrial Radiography 
Metallurgical examination of powder metallurgy uranium alloy 
welds, 12:18595 (J;US) 
Metallography 
Metallurgical examination of powder metallurgy uranium alloy 
welds, 12:18595 (J;US) 
Phase Transformations 
Actinides and heavy fermions (Th/sub x/U/sub 1-x/Beis), 
12:19666 (R;US) 
Powder Metallurgy 
Metallurgical examination of powder metallurgy uranium alloy 
welds, 12:18595 (J;US) 


\vity 
Actinides and heavy fermions (Th/sub x/U/sub 1-x/Be:s), 
12:19666 (R;US) 
Tensile Properties 
Metallurgical examination of powder metallurgy uranium alloy 
welds, 12:18595 (J;US) 
URANIUM COMPLEXES 
See also URANYL COMPLEXES 
Nuclear Magnetic Resonance 
NMR study of rare earth and actinide complexes, 12:18705 
(R;FR;In French) 
Structural Chemical Analysis 
NMR study of rare earth and actinide complexes, 12:18705 
(R;FR;In French) 
URANIUM COMPOUNDS 
Superconductivity 
Superconductivity and magnetism in heavy-electron systems, 
12:18628 (R;CH) 
URANIUM DIOXIDE 
Dissolution 
Experimental study of the dissolution of spent fuel at 85°C in 
natural ground water, 12:17924 (R;US) 
URANIUM HEXAFLUORIDE 
Breakdown 
Laser-induced breakdown of UFs and its application to flow 
diagnostics, 12:18864 (J;US) 
Chemical Analysis 
Analyses of ORGDP toll enrichment uranium hexafluoride for 
CY 1985 through September 1986, 12:17847 (R;US) 





URANIUM HEXAFLUORIDE 
Chemical Preparation 


Chemical Preparation 
Study of reactions for the production of uranium tetrafluoride 
and uranium hexafluoride, 12:18712 (R;BR;In Portuguese) 
Specifications 
Analyses of ORGDP toll enrichment uranium hexafluoride for 
CY 1985 through September 1986, 12:17847 (R;US) 
URANIUM IONS 
Energy-Level Transitions 
Laser-produced spectra and QED effects for Fe, Co, Cu, and 
Zn ions of Au, Pb, Bi, Th, and U, 12:19346 (J;US) 
URANIUM MILLS 
See FEED MATERIALS PLANTS 
URANIUM OXIDE FUEL PLANT 
See MIXED OXIDE FUEL FABRICATION PLANTS 
URANIUM TETRAFLUORIDE 
Chemical Preparation 
Study of reactions for the production of uranium tetrafluoride 
and uranium hexafluoride, 12:18712 (R;BR;In Portuguese) 
URANYL COMPLEXES 
Stability 
Stability and kinetics of uranyl ion complexation by 
macrocycles in propylene carbonate, 12:18752 (R;FR;In 
French) 
URBAN AREAS 
Resource Assessment 
Regional and urban studies section, 12:18359 (RA;US) 
Runoff 
Methodology for analysis of detention basins for control of 
urban runoff quality. Final report, 12:19109 (R;US) 
URIC ACID 
Amperometry 
Poly(4-vinylpyridine)-coated glassy carbon flow detectors, 
12:18686 (J;US) 
Liquid Column Chromatography 
Poly(4-vinylpyridine)-coated glassy carbon flow detectors, 
12:18686 (J;US) 
URIDINE 
Labelling 
Synthesis of deoxynucleosides of high molar activity with 
multiply tritium-labelled heterocyclic and deoxyribose 
fragments, 12:18765 (RA;XM;In Russian) 
URINALYSIS 
See URINE 


Quantitative Chemical Analysis 
Poly(4-vinylpyridine)-coated glassy carbon flow detectors, 
12:18686 (J;US) 
US DOE 
See also BATTELLE PACIFIC NORTHWEST LABORATORIES 
FEED MATERIALS PRODUCTION CENTER 
HANFORD RESERVATION 
NEVADA TEST SITE 
ORGDP 
ORNL 
SAVANNAH RIVER PLANT 
WIPP 
Y-12 PLANT 
Cooperation 
University/DOE Laboratory Cooperative programs 
administered by Oak Ridge Associated Universities: FY 1986 
annual report, 12:19842 (R;US) 
Employment 
Equal Employment Opportunity Affirmative Action Program 
Plan: Fiscal year 1986, Accomplishment report of affirmative 
action for minorities and women: Fiscal year 1987, Annual 
update of Affirmative Action Program for minorities and 
women, 12:19849 (R;US) 
National Program Plans 
Planning for the future, 12:19825 (J;US) 
Nuclear Materials Management 
Strategic special nuclear material inventory differences: 
Semiannual report, 12:17945 (R;US) 
Planning 
Planning for the future, 12:19825 (J;US) 
Research Programs 
Fusion materials: The U.S. program, 12:19833 (J;US) 
Technology research and development, 12:19829 (J;US) 
U.S. fusion technology programs, 12:19819 (J;US) 
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USA 


See also FEDERAL REGION IX 
FEDERAL REGION VI 
FEDERAL REGION VIII 


Energy Consumption 
1986 GRI baseline projection of US energy supply and demand 
to 2010, 12:17837 (R;US) 
Monthly energy review, October 1986, 12:18384 (R;US) 
Energy Supplies 
1986 GRI baseline projection of US energy supply and demand 
to 2010, 12:17837 (R;US) 
LMFBR Type Reactors 
LMR thermal hydraulics calculations in the US, 12:18223 
(R;US) 
Radioactive Waste Disposal 
United States Geologic Repository Program. An overview, 
12:17927 (BA;XA) | 
Standards 
Comparative analysis of quality assurance systems which 
effectively control, review and verify the quality of 
components manufactured for liquid metal cooled fast 
breeder reactors within the EEC, 12:18227 (R;FR) 
USSR 
Possible Soviet response to the Strategic Defense Initiative: a 
functionally organized taxonomy. Interim report, 12:18497 
(R;US) 
Biological Warfare 
Soviets intend to prevail in nuclear biochemical (NBC) 
warfare, 12:18731 (TG;US) 
Chemical Warfare 
Soviets intend to prevail in nuclear biochemical (NBC) 
warfare, 12:18731 (TG;US) 
USSR ORGANIZATIONS 
Personnel Dosimetry 
Analysis of annual mean and collective doses of occupational 
exposure of personnel in KFTI AN USSR, 12:19623 
(R;SU;In Russian) 
UTAH 
Coal Deposits 
Utah coal core methane desorption project: Final report, 
12:17754 (R;US) 
UTILITIES 


See ELECTRIC UTILITIES 
PUBLIC UTILITIES 


VACUUM STATES 
The new ether, 12:19474 (R;US) 
Mathematical Models 
Quantum fluctuations in Copenhagen vacuum model, 12:19480 
(RA;SU;In Russian) 
VACUUM SYSTEMS 
Degassing 
On possibility of using E, H - crossed fields and gas-dynamic 
flowing of argon in the processes of degassing by the 
method of ion-stimulated desorption of residual gas in the 
KUTI-20, 12:18914 (RA;SU;In Russian) 
VALENCE ELECTRONS 
See ELECTRONS 
VALVES 


Actuator-valve interface optimization (Explosive actuators), 
12:19009 (R;US) 
VANADIUM 51 TARGET 
Nitrogen 14 Reactions 
Angular momentum effects in preequilibrium cluster emission, 
12:19540 (J;US) 
VANADIUM ALLOYS 
See also ALLOY-IN-100 





Dispersions 
Investigation and synthesis of high temperature and increased- 
stiffness rsp aluminum alloys. Annual Technical report, 1 
October 1985-30 September 1986, 12:18501 (R;US) 
Plasticity 
Superplasticity of metals with special reference to Ti-6Al-4V, 
12:18554 (R;US) 
VANADIUM MINERALS 
See MINERALS 
VANADIUM NITRIDES 
Physical Radiation Effects 
The effect of ion damage and annealing on superconducting 
transition metal-nitride compounds, 12:18602 (R;US) 
VANADIUM OXIDES 
Phase Transformations 
Fourier transform photoacoustic spectroscopy: Progress 
for period April 1, 1984-September 29, 1986, 12: 18623 
(R;US) 
VAPOR DEPOSITED COATINGS 
Reflectivity 
Setup for determining the reflectivity of interference coatings, 
12:18825 (R;FR) 
VEGETATION 
See PLANTS 
VEHICLES 
See also AUTOMOBILES 
SPACE VEHICLES 
Failures 
Introduction of process control in opencast mines based on 
scientific principles and with the help of computers to 
improve the organization of technical maintenance and 
repairs of equipment so as to reduce idle time, 12:17782 
(R;XU) 
Materials 
The role of materials: Priorities, 12:17808 (BA;US) 
Unleaded Gasoline 
Octane requirement increase of 1984 model vehicles, 12:18491 


Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12: 17772 (R;XU) 

VERTICAL AXIS TURBINES 
Airfoils 

Vertical axis wind turbine power regulation through 

centrifugally pumped lift spoiling, 12:18060 (BA;CA) 
Pumps 


Vertical axis wind turbine power regulation through 
centrifugally pumped lift spoiling, 12:18060 (BA;CA) 
Control Systems 
Vertical axis wind turbine power regulation through 
centrifugally pumped lift spoiling, 12:18060 (BA;CA) 
VERY HIGH PRESSURE 
Production 
Finite element design of diamond anvils, 12:19002 (J;US) 
VESSELS (CHEMICAL REACTIONS) 
See CHEMICAL REACTORS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 


See VICIA 
VHTR REACTOR 
Coated Fuel Particles 
HTGR fuel behavior at very high temperature, 12:18217 
(R;JP) 
Energy Analysis 
Study on the role of very high temperature reactor and nuclear 
process heat utilization in future energy systems. Review of 
energy-economy-environment system in past and present 
years, 12:18257 (R;JP;In Japanese) 
VIBRATIONAL BAND 
See VIBRATIONAL STATES 


VYCOR 
Porosity 


VIBRATIONAL STATES 
Research 
Research on thermophysical properties of materials: Annual 
report, 12:19637 (R;US) 
VIBRATIONS (LATTICE) 
See LATTICE VIBRATIONS 
VICIA 
Plant Growth 
Insects as indicators of physiological changes in plants caused 
by air pollution, 12:19220 (RA;DE;In German) 
VINOFLEX 
See POLYVINYLS 
VINYL RADICALS 
Dissociation 
Very high resolution photofragmentation-translational 
spectroscopy, 12:18742 (R;US) 
Formation Heat 
Very high resolution sdeeliapeaisitenentean 
spectroscopy, 12:18742 (R;US) 
VINYLIDENE RADICALS 
Isomerization 
Spectroscopic and dynamical studies of acetylene and 
hydrogen cyanide: S/sub 0/ surfaces, unstable isomers, and 
triplet states: Final technical report, 12:18701 (R;US) 
VISCOSIMETERS 
Design 
Design, construction, and operation of an apparatus to measure 
viscosity and screen factor of polymer solutions at high 
temperatures: Topical report, 12:17816 (R;US) 
VITAMIN C 
See ASCORBIC ACID 
VITAMIN H-1 
See PABA 
VITRIFICATION 
Ceramic Melters 
Hanford Waste Vitrification Plant: Nonradioactive liquid-fed 
ceramic melter testing for fiscal year 1986, 12:17915 (R;US) 
VITRINITE 
See MACERALS 
VOLTAGE REGULATORS 
Design 
Small-size digital controlled high voltage converter for PM 
supply, 12:18934 (R;SU;In Russian) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VORTEX FLOW 
Prior to October 1981 this concept was indexed to SWIRL 
FLOW. 
Equations of Motion 
On unusual statistics and quantum point vortices, 12:18862 
(J;US) 
Quantum Mechanics 
On unusual statistics and quantum point vortices, 12:18862 
G;US) 
Simulation 
Vortices and vortex formation at water intakes, 12:17982 
(R;NO;In Norwegian) 
VORTICES 
Equations of Motion 
On unusual statistics and quantum point vortices, 12:18862 
(J;US) 
Quantum Mechanics 
On unusual statistics and quantum point vortices, 12:18862 
GJ;US) 
VYCOR 
Nuclear Magnetic Resonance 
NMR investigation of porous structures: Ceramics and 
sandstones: Annual technical [progress] report, 12:18625 
(R;US) 
Porosity 
NMR investigation of porous structures: Ceramics and 
sandstones: Annual technical [progress] report, 12:18625 
(R;US) 





W CODES 


Geochemistry 
Geochemical modelling. WHATIF-AQ: a computer 
programme for speciation calculations, 12:17890 (R;FR) 
W MINUS BOSONS 
Prior to October 1985 this concept was indexed to 
INTERMEDIATE VECTOR BOSONS. 
Particle Decay 
High energy electroweak parameters and experimental data 
from pp collider runs, 12:19407 (BA;US) 
Particle Production 
High energy electroweak parameters and experimental data 
from pp collider runs, 12:19407 (BA;US) 
W PLUS BOSONS 
Prior to October 1985 this concept was indexed to 
INTERMEDIATE VECTOR BOSONS. 
Particle Decay 
High energy electroweak parameters and experimental data 
from pp collider runs, 12:19407 (BA;US) 
Particle Production 
High energy electroweak parameters and experimental data 
from pp collider runs, 12:19407 (BA;US) 
WARFARE 


See also BIOLOGICAL WARFARE 
CHEMICAL WARFARE 
Game 


Theory 
Defense and stability, 12:18498 (R;US) 
WASTE BURIAL 
See UNDERGROUND DISPOSAL 
WASTE CHEMICALS 
See CHEMICAL WASTES 
WASTE FORMS 
Maximum Permissible Activity 
Requirements to be met by waste forms, defined from safety 
analyses of normal storage facility operation - limitation of 
radioactivity, 12:17943 (RA;DE;In German) 
Maximum Permissible Concentration 
Waste form specifications derived from incident analyses, 
12:17907 (RA;DE;In German) 
Quality Control 
Description of the ANKONA program for quality control, 
12:17911 (RA;DE;In German) 
Procedure of verifying waste form specifications derived from 
safety analyses; 12:17910 (RA;DE;In German) 
Quality control of radioactive waste products, 12:17909 
(RA;DE;In German) 
Specifications 
Assessment and characterization of radioactive waste for 
ultimate storage, 12:17906 (RA;DE;In German) 
Waste form specifications derived from incident analyses, 
12:17907 (RA;DE;In German) 
WASTE HEAT UTILIZATION 
Heat Exchangers 
Technical assessment of the Office of Industrial Programs’ 
Advanced Heat Exchanger Program, 12:18470 (R;US) 
Power Generation 
Tests with cleaned and uncleaned gas on a pilot plant. Final 
report, 12:18461 (R;DE) 
Research Programs 
Efficiency and renewables research section, 12:18378 (RA;US) 
WASTE ISOLATION PILOT PLANT 
See WIPP 
WASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE RETRIEVAL 
WASTE TRANSPORTATION 
Hazardous Waste Minimization Program, Oak Ridge National 
Laboratory, 12:18365 (R;US) 
WASTE PROCESSING PLANTS 
Modifications 
RefCOM: A test-bed converting municipal solid waste to 
methane, 12:17975 (BA;US) 


WASTE RETRIEVAL 

Disposal of radioactive waste packages in horizontal boreholes: 
A description of the operations and equipment for 
emplacement and retrieval, 12:17918 (R;US) 

Nevada Nuclear Waste Storage Investigations Project: 
Disposal of radioactive waste packages in vertical boreholes: 
A description of the operations and equipment for 
emplacement and retrieval, 12:17917 (R;US) 

WASTE TRANSPORTATION 
Radiation Hazards 
Radiation doses resulting from variations in spent fuel/waste 
tt systems without Monitored Retrievable 
Storage, 12:17942 (R;US) 
WASTE WATER 
on 
The Biodenitrification Development Program, 12:17846 (R;US) 
Denitration 
The Biodenitrification Development Program, 12:17846 (R;US) 
Detoxification 

Anaerobic fluid-bed treatment of coal conversion wastewater: 
First quarterly technical progress report for the period 
August 15, 1986-November 15, 1986, 12:17743 (R;US) 

Quantitative Chemical Analysis 

Determination of cobalt, copper, mercury, and nickel as Bis(2- 
hydroxyethyl)dithiocarbamate complexes by high- 
performance liquid chromatography, 12:18683 (J;US) 

Water Treatment 

Fossil Energy Program: Semiannual progress report for April 
1 through September 30, 1986, 12:17687 (R;US) 

Laboratory evaluation of two schemes for the treatment of 
coal gasification wastewater: Topical report, 12:17744 
(R;US) 

The Biodenitrification Development Program, 12:17846 (R;US) 

Water Treatment Plants 

Determination of air toxic emissions from non-traditional 
sources in the puget sound region, 12:19046 (R;US) 

Toxic organic emissions from synfuels and related industrial- 
wastewater treatment systems. Final report, June 1985-June 
1986, 12:19055 (R;US) 

WASTEFORMS 
See WASTE FORMS 
WASTE-FUELED POWER PLANTS 
See REFUSE-FUELED POWER PLANTS 
WATER 
See also FRESH WATER 
GROUND WATER 
HEAVY WATER 


SEAWATER 
WASTE WATER 


Absorption Spectroscopy 
Photoelectrochemistry in particulate systems. 6. Electron- 
transfer reactions of small CdS colloids in acetonitrile, 
12:18737 (J;US) 
Electrolysis 
US Department of Energy statement of six months work on 
alternative anodic reactions in water splitting, 12:17958 
(R;US) 
Electron Transfer 
Photoelectrochemistry in particulate systems. 6. Electron- 
transfer reactions of small CdS colloids in acetonitrile, 
12:18737 (J;US) 
Electron-Ion Collisions 
Electron-impact ionization of negatively charged water-cluster 
ions, 12:19339 (J;US) 
Electron-Molecule Collisions 
Calculated excitation and ionization yields and fluctuations in 
irradiated water in the liquid and vapor phases, 12:19354 
(BA;US) 
Emission Spectroscopy 
Photoelectrochemistry in particulate systems. 6. Electron- 
transfer reactions of small CdS colloids in acetonitrile, 
12:18737 (J;US) 
Hot Atom Chemistry 
Hot reactions between tritium atoms and inorganic compounds 
(H20,H2S,NHs), 12:18751 (R;FR;In French) 
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Mass Spectra 
Electron-impact ionization of negatively charged water-cluster 
ions, 12:19339 (J;US) 
Monitoring 
Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17763 (R;XU) 
Performance Testing 
Water-assisted and nondonor-vehicle-assisted coal liquefaction, 
12:17729 (J;US) 
Photolysis 
Photoelectrochemistry in particulate systems. 6. Electron- 
transfer reactions of small CdS colloids in acetonitrile, 
12:18737 (J;US) 
Radiation Transport 
Calculated excitation and ionization yields and fluctuations in 
irradiated water in the liquid and vapor phases, 12:19354 
(BA;US) 
Solvent Properties 
Determination of cobalt, copper, mercury, and nickel as Bis(2- 
hydroxyethyl)dithiocarbamate complexes by high- 
performance liquid chromatography, 12:18683 (J;US) 
Novel liquefaction solvent: H/sub 2/O-H/sub 2/S, 12:17711 
G;NL) 
Supercritical State 
Novel liquefaction solvent: H/sub 2/O-H/sub 2/S, 12:17711 
(J;NL) 
Vapor Pressure 
Prediction of thermodynamic properties of coal derivatives: 
Progress report for period September 1, 1984 to August 31, 
1987, 12:17734 (R;US) 
WATER CHEMISTRY 
Sensitive field assays for water analysis, 12:19111 (R;US) 
WATER COOLANT 
See WATER 
WATER INFLUX 
Computerized Simulation 
Coal-mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17770 (R;XU) 
Hazards 
Coal-mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17770 (R;XU) 
Inhibition 
Coal-mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17770 (R;XU) 
Safety 
Coal-mining under underground water-bearing strata, surface 
water reservoirs and the sea-bed, 12:17764 (R;XU) 
Water Removal 
Coal-mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17770 (R;XU) 
WATER MODERATOR 
See WATER 
WATER POLLUTION 
Use of flow-through techniques to determine subsurface 
concentrations of oil, 12:17826 (R;US) 
Measuring Instruments 
Sensitive field assays for water analysis, 12:19111 (R;US) 
Water Chemistry 
Sensitive field assays for water analysis, 12:19111 (R;US) 
WATER POLLUTION ABATEMENT 
Use this term for items that involve the prevention of formation of 
pollutants at the source. 
Oil Spills 
Development of a computer model for calculating the 
spreading and weathering of an oil spill. A tool for 
prevention of oil spills and clean-up operations, 12:17824 
(R;DK;In Danish) 
WATER POLLUTION CONTROL 
Use this term for items that involve the removal or management of 
pollutants after they are formed by a source. 
Manuals 
Clean-streams handbook: a citizen’s manual for building a clean 
water community, 12:19126 (R;US) 


WATER QUALITY 
Environmental Transport 
Environmental and water-quality operational studies: mixing in 
rivers. Final report, 12:19105 (R;US) 
WATER RESERVOIRS 
Drainage 
Coal-mining under underground water-bearing strata, surface 
water reservoirs and the sea bed, 12:17770 (R;XU) 
WATER SOURCE HEAT PUMPS 
Performance Testing 
Comparative laboratory measurements on small heat pumps in 
Denmark, Sweden and Finland, 12:18448 (R;FI;In Swedish) 
WATER TREATMENT PLANTS 
Air Pollution 
Determination of air toxic emissions from non-traditional 
sources in the puget sound region, 12:19046 (R;US) 
Toxic organic emissions from synfuels and related industrial- 
wastewater treatment systems. Final report, June 1985-June 
1986, 12:19055 (R;US) 
WATER VAPOR 
Chemical Reactions 
Reaction of water vapour with a clean liquid uranium surface, 
12:18594 (J;CH) 
Ton-Molecule Collisions 
An algorithm for secondary electron emission from water 
vapor by high velocity ions, 12:19352 (BA;US) 
WATER WAVES 
Dispersion Relations 
Simple model for water-wave dispersion relations, 12:19384 
(J;US) 
WATERBORNE PARTICLES 
See PARTICULATES 
WATERSHEDS 
Hydrology 
Model predictions of watershed hydrologic components: 
comparison and verification, 12:19078 (J;US) 
WAVE EQUATIONS 
See also DIRAC EQUATION 
Eigenvalues 
Eigenvalues of a nonuniform string, 12:19699 (J;US) 
Inverse Scattering Problem 
On equations integrable by the inverse scattering method, 
12:19497 (R;SU;In Russian) 
WAVE POWER 
Diurnal cycling: observations and models of the upper-ocean 
response to diurnal heating, cooling, and wind mixing. 
Technical report, 12:18053 (R;US) 
WAVEGUIDES 
Microwave Power Transmission 
Analysis of directional coupler signals in an overmoded 
waveguide system, 12:19780 (R;DE) 
WAVES (SHOCK) 
See SHOCK WAVES 
WAZ 16 
See NICKEL BASE ALLOYS 
WEAK BOSON 
See INTERMEDIATE VECTOR BOSONS 
WEAK HADRONIC DECAY 
Quark Model 
Algebraic approach to non-leptonic weak interactions and its 
interpretation through quark-line diagrams, 12:19446 (R;JP) 
WEAK INTERACTIONS 
Quark Model 
Algebraic approach to non-leptonic weak interactions and its 
interpretation through quark-line diagrams, 12:19446 (R;JP) 
WEATHERIZATION 
Financing 
Innovative financing survey: Final report, 12:18433 (R;US) 
WEB GROWTH METHOD 
See DENDRITIC WEB GROWTH METHOD 
WECS 
See WIND TURBINES 
WEINBERG LEPTON MODEL 
Symmetry Breaking 
Problems of CP-violation in early unification theories, 12:19422 
(RA;SU) 





WEINBERG MODEL 
See WEINBERG LEPTON MODEL 
WELDED JOINTS 
Industrial Radiography 
Metallurgical examination of powder metallurgy uranium alloy 
welds, 12:18595 (J;US) 
Metallography 
Metallurgical examination of powder metallurgy uranium alloy 
welds, 12:18595 (J;US) 
Pitting Corrosion 
Microsegregation in high-molybdenum austenitic stainless steel 
laser beam and gas tungsten arc welds, 12:18518 (R;US) 
Segregation 
Microsegregation in high-molybdenum austenitic stainless steel 
laser beam and gas tungsten arc welds, 12:18518 (R;US) 
Tensile Properties 
Metallurgical examination of powder metallurgy uranium alloy 
welds, 12:18595 (J;US) 
WELDS 
See WELDED JOINTS 
WELL CASINGS 
Compression Strength 
Collapse resistance of oilfield tubing and casing for maximum 
diameter up to 7”. Final report, 12:17810 (R;DE;In German) 
Materials Testing 
Collapse resistance of oilfield tubing and casing for maximum 
diameter up to 7”. Final report, 12:17810 (R;DE;In German) 
Strains 
Testing of casing under extreme loads, 12:17831 (R;DE) 
Stresses 
Collapse resistance of oilfield tubing and casing for maximum 
diameter up to 7”. Final report, 12:17810 (R;DE;In German) 
Tensile Properties 
Testing of casing under extreme loads, 12:17831 (R;DE) 
Testing 
Testing of casing under extreme loads, 12:17831 (R;DE) 
WELL DRILLING 
Technology Assessment 
Geothermal drilling technology, 12:18049 (R;US) 
WEST GERMANY 
See FEDERAL REPUBLIC OF GERMANY 
WEST VALLEY PROCESSING PLANT 
High-Level Radioactive Wastes 
High-level waste characterization at West Valley: Progress 
report for the period 1982-1985, 12:17880 (R;US) 
WESTERN REGION 
See FEDERAL REGION IX 
WET-TYPE COOLING TOWERS 
See COOLING TOWERS 
OPEN-CYCLE COOLING SYSTEMS 
WHALES 
See CETACEANS 
WIGNER DISTRIBUTION 
Stochastic Processes 
Application of infinitely divisible processes to quantum theory 
and statistical mechanics, 12:19491 (RA;SU) 
WIND 


Diurnal cycling: observations and models of the upper-ocean 
response to diurnal heating, cooling, and wind mixing. 
Technical report, 12:18053 (R;US) 

WIND ENERGY CONVERSION SYSTEMS 
See WIND TURBINES 
WIND GENERATORS 
See WIND TURBINES 
WIND POWER 
Availability 

Possible contribution of wind energy for supplying the power 
demand at the camping site ‘Spadener See’ - execution and 
analysis of measurements. Final report, 12:18057 (R;DE;In 
German) 

Resource Assessment 

Estimate of wind conditions, Vallersund, Soer-Troendelag 

(Norway), 12:18058 (R;NO;In Norwegian) 
WIND TURBINES 


See also HORIZONTAL AXIS TURBINES 
VERTICAL AXIS TURBINES 
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Maintenance 
Maintenance and operation of a small wind generator in the 
marine environment. Final report, 12:18054 (R;US) 
Operation 
Maintenance and operation of a small wind generator in the 
marine environment. Final report, 12:18054 (R;US) 
Turbine Blades 
Appendices to experiments with 30m glasfiber windmill wing. 
Experiments performed for ELSAM, 12:18056 (R;DK;In 
Danish) 
Experiments with 30m glasfiber windmill wing. Experiments 
performed for ELSAM, 12:18055 (R;DK;In Danish) 
WINDOWS 
Laser-Radiation Heating 
Window heating by a pulsed laser: focal lengths and rise times, 
12:18839 (J;US) 
Performance 
Window heating by a pulsed laser: focal lengths and rise times, 
12:18839 (J;US) 
WIPP 
Recent developments in the conceptual geologic and 
hydrologic understanding of the WIPP site, southeastern 
New Mexico, 12:17923 (R;US) 
New Mexico 
WIPP hydrology program: Waste Isolation Pilot Plant, 
southeastern New Mexico: Hydrologic data report No. 4, 
12:19241 (R;US) 
Research Programs 
WIPP [Waste Isolation Pilot Plant] R and D in situ test 
program, 12:17922 (R;US) 
WIRES 
See also EXPLODING WIRES 
SUPERCONDUCTING WIRES 
Production 
Design of low carbon dual-phase steels for high strength wire, 
12:18544 (R;US) 
WOLFRAM 
See TUNGSTEN 
wooD 
Fires 
Mechanisms of blast-fire interaction. Technical report, 15 July 
1981-31 May 1983, 12:19014 (R;US) 
High-Frequency Heating 
Potential applications of high-frequency dielectric heating in 
mechanical forest industry in Finland, 12:18462 (R;FI;In 
Finnish) 
Microwave Heating 
Potential applications of high-frequency dielectric heating in 
mechanical forest industry in Finland, 12:18462 (R;FI;In 
Finnish) 
Prices 
Prices on domestic fuels in Sweden, 12:18402 (R;SE;In 
Swedish) 
WOOD ALCOHOL 
See METHANOL 
WOOD BURNING FURNACES 
Control 
Combustion of sawmill waste. Needs on function and control, 
12:17979 (R;SE;In Swedish) 
WOOD FUELS 
Use of this term is limited to policy, feasibility, and socio-economic 
studies. For wood properties use WOOD. 
Combustion 
Development of a domestic gas turbine for low calorific value 
gas made from peat, 12:18092 (R;FI;In Finnish) 
Energy Policy 
Wood fuel. An evaluation of government support of research 
and development, 12:18009 (R;SE;In Swedish) 
Gasification 
Development of a domestic gas turbine for low calorific value 
gas made from peat, 12:18092 (R;FI;In Finnish) 
Gasification of indigenous fuels and the competitiveness of 
gasifitiveness of gasification technology, 12:17706 (R;FI;In 
Finnish) 





Purification 
Gasification of indigenous fuels and the competitiveness of 
gasifitiveness of gasification technology, 12:17706 (R;FI;In 
Finnish) 
Research 
Wood fuel. An evaluation of government support of research 
and development, 12:18009 (R;SE;In Swedish) 
WOOD PRODUCTS INDUSTRY 
See also PAPER INDUSTRY 


Potential applications of high-frequency dielectric heating in 
mechanical forest industry in Finland, 12:18462 (R;FI;In 
Finnish) 


Consumption 
Potential applications of high-frequency dielectric heating in 
mechanical forest industry in Finland, 12:18462 (R;FI;In 
Finnish) 
WOOD WASTES 
Bibliographies 


Retrospective search on densification of forest residues and 
wood wastes, 12:18015 (R;IE) 
Combustion 
Combustion of sawmill waste. Needs on function and control, 
12:17979 (R;SE;In Swedish) 
Resource Assessment 
Regional logging residue supply curve project: Volume 2, 
Appendices, 12:18003 (R;US) 
WORKERS 
See PERSONNEL 
WORKING CONDITIONS 
Industrial Plants 
Indoor climate in industrial buildings, preliminary study, 
12:18437 (R;FI,In Finnish) 
WORKING FACES 
Supports 


Drivage development and support of roadways and faces in 
deep mines and, consequently, in more difficult mining, 
geological and atmospheric conditions, 12:17765 (R;XU) 

WORLD 
See EARTH PLANET 
WWER TYPE REACTORS 


See also GREIFSWALD-2 REACTOR 
GREIFSWALD-4 REACTOR 
LOVIISA-1 REACTOR 
LOVUSA-2 REACTOR 
PAKS-1 REACTOR 
PAKS-2 REACTOR 


Coolants 
Water flow measurement by neutron correlation, 12:18214 
(RA;XA) 
Fission Products 
The behavior of fuel and fission products in manoeuvring the 
power of the water-cooled reactors, 12:18192 (R;US) 
Mixed Oxide Fuels 
The behavior of fuel and fission products in manoeuvring the 
power of the water-cooled reactors, 12:18192 (R;US) 
Primary Coolant Circuits 
Application of N-16 activity measurement for determination of 
coolant mass flow velocity and power of PWR of WWER- 
type, 12:18215 (RA;XA) 
Computers 


Computer techniques for experimental work in GDR nuclear 
power plants with WWER, 12:18286 (RA;XA) 
Reactor Monitoring Systems 
Complex of the equipment for monitoring the neutron flux and 
process variables of the control and protection system on 
water-moderated water-cooled reactors, 12:18288 (RA;XA) 
WWR-SM ROSSENDORF REACTOR 
Primary Coolant Circuits 
Use of a vortex flowmeter in the primary circuit of a research 
reactor, 12:18314 (RA;XA) 
WWR-S-PRAGUE REACTOR 
Calorimeters 
Comment on the in-core measurement in the WWER nuclear 
power plant, 12:18211 (RA;XA) 
Self-Powered Neutron Detectors 
Comment on the in-core measurement in the WWER nuclear 
power plant, 12:18211 (RA;XA) 


WWR-S-REZ REACTOR 
See WWR-S-PRAGUE REACTOR 


XENON 
Atom-Atom Collisions 
Observation of curve crossings in radiative collisions of xenon 
atoms, 12:19350 (J;US) 
Electric Dipole Moments 
Search for a permanent electric dipole moment on atoms and 
molecules, 12:19471 (BA;SG) 
Excited States 
Observation of a short-wavelength laser pumped by Auger 
decay, 12:18841 (J;US) 
Ton Spectroscopy 
Multi-quantum processes at high field strengths, 12:19309 
(R;US) 
P Invariance 
Search for a permanent electric dipole moment on atoms and 
molecules, 12:19471 (BA;SG) 
Population Inversion 
Observation of a short-wavelength laser pumped by Auger 
decay, 12:18841 (J;US) 
T 
Search for a permanent electric dipole moment on atoms and 
molecules, 12:19471 (BA;SG) 
XENON 131 TARGET 
Pion Minus Reactions 
Experimental study of the pion-xenon nucleus collisions with- 
out particle production at 3.5 GeV/c momentum: physical 
meaning of the proton multiplicity distribution, 12:19549 
(R;SU) 
XENON 136 REACTIONS 
Coulomb Excitation 
Test of the triaxial rotor model and the interacting boson- 
fermion approximation model description of collective states 
in /sup 193/Ir, 12:19560 (J;US) 
XENON IONS 
Ton-Ion Collisions 
Collision studies with trapped ions, 12:19363 (BA;SG) 
X-RASERS 
See X-RAY LASERS 
X-RAY DETECTION 
Multiwire Proportional Chambers 
Automated X-ray detector with high uniformity of channel 
width and high angular resolution for diffraction 
experiments, 12:18944 (R;SU;In Russian) 
X-RAY LASERS 
Muonic x-ray laser assisted by catalyzed fusion of deuterium 
and tritium, 12:18824 (R;US) 


Metastability in the XUV: lasers and spectroscopy, 12:18854 
(BA;SG) 


Atomic inner-shell excitation by nonlinear processes, 12:18843 
(J;US) 

Sandia X-ray laser program, 12:18842 (J;US) 

Reviews 
Review of short wavelength lasers, 12:18852 (BA;SG) 
X-RAY SOURCES 

For cosmic sources of x radiation use COSMIC X-RAY 

SOURCES. 


Attainment of submillimeter periods and a 0.3-T peak field in a 
novel micropole undulator device, 12:18999 (J;US) 
Fabrication 
Attainment of submillimeter periods and a 0.3-T peak field in a 
novel micropole undulator device, 12:18999 (J;US) 
Tritium 
Use of tritium sources of ionizing radiation in the X-ray 
fluorescence analysis, 12:17957 (R;SU;In Russian) 





X-RAY SPECTROMETERS 
Plasma Diagnostics 


X-RAY SPECTROMETERS 
Plasma Diagnostics 
Crystal spectrometer on JFT-2M, 12:19720 (R;JP;In Japanese) 
XYLENE-PARA 
Solvent Properties 
Effect of solvent upon competitive liquid-liquid extraction of 
alkali metal cations by 2-[(sym-Dibenzo-16-crown- 
5)oxy]decanoic acid, 12:18692 (J;US) 


Y 


Y-12 PLANT 
Radioactive Waste Facilities 
Pilot plant operation of the Uranium Chip Oxidation Facility at 
the Y-12 Plant, 12:17926 (R;US) 
YANG-MILLS THEORY 
Analytical Solution 
On some exact solutions of Yang-Mills equations, 12:19477 
(RA;SU;In Russian) 
Field Equations 
On some exact solutions of Yang-Mills equations, 12:19477 
(RA;SU;In Russian) 
Lie Groups 
On some exact solutions of Yang-Mills equations, 12:19477 
(RA;SU;In Russian) 
YTTERBIUM 166 
Energy-Level Transitions 
Line-shape analysis of high spin states: Collectivity in /sup 
166/Yb, 12:19557 (J;US) 
Yrast States 
Line-shape analysis of high spin states: Collectivity in /sup 
166/Yb, 12:19557 (J;US) 
YTTERBIUM ALLOYS 
Electric Conductivity 
Response of Kondo lattice systems to pressure (YbAgCwu; 
YbCueSie; YbRheSiz), 12:18541 (R;US) 
Kondo Effect 
Response of Kondo lattice systems to pressure (YbAgCu,; 
YbCuzSie; YbRheSie), 12:18541 (R;US) 
YTTERBIUM COMPLEXES 
Nuclear Magnetic Resonance 
NMR study of rare earth and actinide complexes, 12:18705 
(R;FR;In French) 
Structural Chemical Analysis 
NMR study of rare earth and actinide complexes, 12:18705 
(R;FR;In French) 
YTTERBIUM IONS 
Hyperfine Structure 
High resolution microwave spectroscopy on trapped atomic 
ions, 12:19358 (BA;SG) 
YTTRIUM 89 TARGET 
Fluorine 19 Reactions 
Correlated fluctuations in the ® y(1®F,x)y reaction excitation 
functions, 12:19541 (R;FR) 
YTTRIUM ALUMINIUM GARNETS 
See ALUMINIUM OXIDES 
YTTRIUM OXIDES 
Oxidation 
Effect of laser glazing on life of ZrO2 TBCs in cyclic burner 
rig tests, 12:18606 (R;US) 
YUCCA MOUNTAIN 
Hydrology 
Measuring and modeling water imbibition into tuff, 12:17920 
(R;US) 
Radioactive Waste Facilities 
Initial Q-list for the prospective Yucca Mountain repository 
based on items important to safety and waste isolation, 
12:17921 (R;US) 
Seismic Surveys 
Data report for the 1985 seismic-refraction experiment at 


Yucca Mountain and vicinity, southwestern Nevada, 
12:17925 (R;US) 
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Tuff 
Petrographic variation of the Topopah Spring tuff matrix 
within and between cored drill holes, Yucca Mountain, 
Nevada, 12:19238 (R;US) 
YUGOSLAVIA 
Coal Mines 
Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17778 (R;XU) 
Underground Mining 
Systems and measures of automated monitoring and control of 
mining processes with the purpose of increasing work safety, 
12:17778 (R;XU) 


Z NEUTRAL BOSONS 
Prior to October 1985 this concept was indexed to 
INTERMEDIATE VECTOR BOSONS. 
Particle Decay 
High energy electroweak parameters and experimental data 
from pp collider runs, 12:19407 (BA;US) 
Particle Production 
High energy electroweak parameters and experimental data 
from pp collider runs, 12:19407 (BA;US) 
Z PINCH DEVICES (LINEAR) 
See LINEAR Z PINCH DEVICES 
ZARNOWIEC REACTOR 
Design Basis Accidents 
The release of fission products from WWER-440 reactors 
under DBA conditions: Calculation methods and results for 
Zarnowiec NPP [Nuclear Power Plant], 12:18294 (R;US) 
ZEOLITES 
See also CLINOPTILOLITE 
MORDENITE 
Catalytic Effects 
ZSM-5 supported Fe and Ru from Fe/sub 3/(CO)/sub 12/ and 
Ru/sub 3/(CO)/sub 12/: Structure-activity correlations for 
synthesis gas conversion, 12:17971 (J;US) 
Ion Microprobe Analysis 
Surface analytical investigations with SIMS as aid to improve 
zeolite catalysts. Final report, 12:18698 (R;DE;In German) 
Surface Properties 
Surface analytical investigations with SIMS as aid to improve 
zeolite catalysts. Final report, 12:18698 (R;DE;In German) 
ZINC 


Sorbent and leachate characteristics of fly ash, 12:17801 
(BA;US) 
ZINC ALLOYS 
Fluctuations 
Spin fluctuations in the antiferromagnetic heavy-fermion 
system U2Zn/sub 17/, 12:18566 (J;US) 
Properties 


Spin fluctuations in the antiferromagnetic heavy-fermion 
system U2Zn/sub 17/, 12:18566 (J;US) 
ZINC CHLORIDES 
Fractionation 
Chlorination and thermosublimatography as auxiliary methods 
in the X-ray fluorescence analysis of geological samples, 
12:18679 (R;SU;In Russian) 
Sublimation 
Chlorination and thermosublimatography as auxiliary methods 
in the X-ray fluorescence analysis of geological samples, 
12:18679 (R;SU;In Russian) 
ZINC SELENIDES 
Optical Properties 
Window heating by a pulsed laser: focal lengths and rise times, 
12:18839 (J;US) 


Properties 
Window heating by a pulsed laser: focal lengths and rise times, 
12:18839 (J;US) 
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Phenomenological model of the red luminescence kinetics in 
ZnTe:O, 12:18655 (J;US) 
Impurities 
Phenomenological model of the red luminescence kinetics in 
ZnTe:O, 12:18655 (J;US) 
ZINC-CHLORINE BATTERIES 
Design 
Development of the zinc chloride battery for utility 
applications. Final report, 12:18352 (R;US) 
ZIRCONIUM 
Hydrolysis 
Hydrolysis and formation constants at 25°C, 12:18708 (R;US) 
ZIRCONIUM 90 REACTIONS 
Deep Inelastic Heavy Ion Reactions 
Dissipative diabatic dynamics of nucleus-nucleus collisions, 
12:19571 (R;DE) 
ZIRCONIUM 90 TARGET 
M1-Transitions 
Nuclear structure influence on the missing of M1 strength in 
(p,p’) reaction, 12:19585 (R;SU) 
Reactions 


Nuclear structure influence on the missing of M1 strength in 
(p,p’) reaction, 12:19585 (R;SU) 
Zirconium 90 Reactions 
Dissipative diabatic dynamics of nucleus-nucleus collisions, 
12:19571 (R;DE) 
ZIRCONIUM 92 TARGET 
M1-Transitions 
Nuclear structure influence on the missing of M1 strength in 
(p,p’) reaction, 12:19585 (R;SU) 
Proton Reactions 
Nuclear structure influence on the missing of M1 strength in 
(p,p’) reaction, 12:19585 (R;SU) 
ZIRCONIUM 94 TARGET 
M1-Transitions 
Nuclear structure influence on the missing of M1 strength in 
(p,p’) reaction, 12:19585 (R;SU) 
Proton Reactions 
Nuclear structure influence on the missing of M1 strength in 
(p,p’) reaction, 12:19585 (R;SU) 
ZIRCONIUM 96 TARGET 
M1-Transitions 
Nuclear structure influence on the missing of M1 strength in 
(p.p’) reaction, 12:19585 (R;SU) 
Proton Reactions 
Nuclear structure influence on the missing of M1 strength in 
(p,p’) reaction, 12:19585 (R;SU) 


ZIRCONIUM ALLOYS 
Dispersions 
Investigation and synthesis of high temperature and increased- 
stiffness rsp aluminum alloys. Annual Technical report, 1 
October 1985-30 September 1986, 12:18501 (R;US) 
Fabrication 
Processing and properties of powder metallurgy NisAl-Cr-Zr- 
B for use in oxidizing environments, 12:18515 (R;US) 
Hydridation 
Process for breaking up spent nuclear reactor fuel pins, 
12:17859 (TG;Gb) 
Mechanical Properties 
Processing and properties of powder metallurgy NisAl-Cr-Zr- 
B for use in oxidizing environments, 12:18515 (R;US) 
Powder Metallurgy 
Processing and properties of powder metallurgy NisAl-Cr-Zr- 
B for use in oxidizing environments, 12:18515 (R;US) 
ZIRCONIUM HYDRIDES 
Lattice Vibrations 
Hydrogen vibrating spectrum in zirconium hydride, 12:19644 
(R;SU;In Russian) 
ZIRCONIUM OXIDES 
Catalytic Effects 
Isosynthesis mechanisms over zirconium dioxide, 12:17969 
(J;US) 
Corrosive Effects 
Lithium oxide transport and lithium ceramic stability during 
actual high burnup irradiation, 12:18532 (R;US) 
Fabrication 
Tape casting high-density electrolyte for solid oxide fuel cells, 
12:18597 (R;US) 
Oxidation 
Effect of laser glazing on life of ZrO2 TBCs in cyclic burner 
rig tests, 12:18606 (R;US) 
ZIRCONIUM SILICIDES 
Crystal Lattices 
Powder. Complex of programs for structural analysis of 
polycrystals, 12:18632 (R;SU;In Russian) 
ZONES (AURORAL) 
See AURORAL ZONES 
ZPPR REACTOR 
Nuclear Reaction Kinetics 
*5U(n,f), **U(n,gamma), **U(n,f) and **Pu(n,f) reaction rate 
measurement calibrations at ZPPR, 12:18298 (R;US) 
Reactor Operation 
235U(n,f), 7°*U(n,gamma), 7**U(n,f) and 7*°Pu(n,f) reaction rate 
measurement calibrations at ZPPR, 12:18298 (R;US) 
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clear power plant, Bombay, India, 10-12 Dec 1985) 
See FRADOC-6-4 


(25. international meeting on nuclear physics, 


Bormio, Italy, 20-25 Jan 1986) 


See GSI-86-10-Prepr. 


(Workshop on instream flow research needs, San 


Francisco, CA, USA, 8-10 Jan 1986) 


See EPRI-EA-5007 


(Project planning workshop 6-GeV synchrotron light 


source, Stanford, CA, USA, 7-9 Jan 1986) 


See CONF-8510407-Vol.2 
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(3. TACOM armor coordinating conference for light 
combat vehicles, Monterey, CA, USA, 17-19 Feb 
1986) 

See LA-UR-87-130 

(International colloquim research and technology in 
environmental extremes, Marseilles, France, 25-27 
Feb 1986) 

See HEDL-SA-3494-FP 

(Nuclear power plant maintenance meeting, Salt 
Lake City, UT, USA, 23-27 Mar 1986) 

See HEDL-SA-3292-FP 

(International conference on a European hadron fa- 
cility, Mainz, F.R. Germany, 10-14 Mar 1986) 

Nucl. Phys. B, 279: No. 1/2, 221-234(5 Jan 1987) 
(OSA annual meeting, Monterey, CA, USA, 24-26 
Mar 1986) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(3. international symposium/workshop on irradiated 
fuel storage, Seattle, WA, USA, 8-10 Apr 1986) 

See HEDL-SA-3505-FP 

(2. international conference on fusion reactor materi- 
als (ICFRM-2), Chicago, IL, USA, 13-17 Apr 1986) 
See HEDL-SA-3428-FP 

See HEDL-SA-3403-FP 

(International conference on metallurgical coatings, 
San Diego, CA, USA, 7-11 Apr 1986) 

See LBL-21425 

(Conference on frontiers of electron microscopy in 
materials science, Argonne, IL, USA, 21-23 Apr 
1986) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(American Gas Association: distribution/transmission 
conference, Chicago, IL, USA, 28-30 Apr 1986) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 

(Joint national meeting of ORSA/TIMS, Philadel- 
phia, PA, USA, 4 Apr 1986, 4 Apr 1986) 

See PNL-SA-13864 

(CEBAF workshop on radiation health and safety, 
Newport News, VA, USA, 7-9 Apr 1986) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(8. international symposium on coal slurry fuels prep- 
aration and utilization, Orlando, FL, USA, 27-30 
May 1986) 

See BNL-39086 

(Workshop on surface modification by plasma-surface 
interactions, Princeton, NJ, USA, 1-2 May 1986) 

See PPPL-2364 

See DOE/ET/51013-202 

(International Committee for Future Accelerators 
workshop on superconducting magnets and cryogen- 
ics, Upton, NY, USA, 12-16 May 1986) 

See BNL-39046 

(OPTO ‘86 conference, Paris, France, 13-15 May 
1986) 

See CEA-CONF-8572 

(Workshop on a containment performance design ob- 
jective, Harpers Ferry, WV, USA, 12-13 May 1986) 
See NUREG/CP-0084 

(21. Rencontre de Moriond, Les Arcs, Savoie, 
France, 26-31 May 1986) 

See BNL-39061 

(8. meeting of directors of National Mining Research 
Institutes, Oviedo, Spain, 12-17 May 1986) 

See ECE/COAL-GE.4/R.33/Add.6 

See ECE/COAL-GE.4/R.31/Add.8 

See ECE/COAL-GE.4/R.33/Add.5 

See ECE/COAL-GE.4/R.34/Add.7 

See ECE/COAL-GE.4/R.35/Add.7 

See ECE/COAL-GE.4/R.34/Add.6 

See ECE/COAL-GE.4/R.31/Add.7 

See ECE/COAL-GE.4/R.33/Add.4 

See ECE/COAL-GE.4/R.35/Add.6 

See ECE/COAL-GE.4/R.34/Add.5 

See ECE/COAL-GE.4/R.33/Add.3 

See ECE/COAL-GE.4/R.34/Add.3 

See ECE/COAL-GE.4/R.34/Add.4 

See ECE/COAL-GE.4/R.35/Add.5 

See ECE/COAL-GE.4/R.35/Add.4 

See ECE/COAL-GE.4/R.35/Add.3 

See ECE/COAL-GE.4/R.33/Add.2 

See ECE/COAL-GE.4/R.34/Add.1 

See ECE/COAL-GE.4/R.33/Add.1 

See ECE/COAL-GE.4/R.35/Add.2 

See ECE/COAL-GE.4/R.32/Add.6 
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Availability 

Source 

See ECE/COAL-GE.4/R.32/Add.5 

See ECE/COAL-GE.4/R.35/Add.1 

See ECE/COAL-GE.4/R.32/Add.2 

See ECE/COAL-GE.4/R.32/Add.3 

See ECE/COAL-GE.4/R.32/Add.4 

See ECE/COAL-GE.4/R.32/Add.1 

(13. international symposium on the effects of radi- 
ation on materials, Seattle, WA, USA, 23-25 Jun 
1986) 

See HEDL-SA-3436-FP 

(Linear accelerator conference, Stanford, CA, USA, 
2-6 Jun 1986) 

See SLAC-303 

(Joint symposium on dry SO/sub 2/ and simultane- 
ous SO/sub 2//NO/sub x/ control technologies, Ra- 
leigh, NC, USA, 2-6 Jun 1986) 

See EPRI-CS-4966-Vol.2 

(7. topical meeting on the technology of fusion 
energy, Reno, NV, USA, 15-19 Jun 1986) 

Fusion Technol., 10: No. 3, 533-540(Nov 1986) 
Fusion Technol., 10: No. 3, 896-901(Nov 1986) 
Fusion Technol., 10: No. 3, 1059-1064(Nov 1986) 
Fusion Technol., 10: No. 3, 789-796(Nov 1986) 
Fusion Technol., 10: No. 3, 802-812(Nov 1986) 
Fusion Technol., 10: No. 3, 1015-1023(Nov 1986) 
Fusion Technol., 10: No. 3, 656-663(Nov 1986) 
Fusion Technol., 10: No. 3, 795-801(Nov 1986) 
Fusion Technol., 10: No. 3, 1418-1422(Nov 1986) 
Fusion Technol., 10: No. 3, 1429-1430(Nov 1986) 

(27. annual meeting of the Institute of Nuclear Mate- 
rials Management, New Orleans, LA, USA, 22-25 
Jun 1986) 

See HEDL-SA-3499-FP 

(International conference on vector and parallel com- 
puting, Leon, Norway, 2-6 Jun 1986) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(Summer study on the physics of the superconduct- 
ing super collider, Snowmass, CO, USA, 23 Jun-i1 
Jul 1986) 

See DOE/ER/40272-14 

(Symposium on relativistic many-body problems, Tri- 
este, Italy, 30 Jun-4 Jul 1986) 

See GSI-86-37-Prepr. 

(Workshop on soil-structure interaction, Bethesda, 
MD, USA, 16-18 Jun 1986) 

See NUREG/CP-0054 

(Workshop on high energy physics and cosmology, 
Trieste, Italy, 22 Jun-15 Jul 1986) 

See SLAC-PUB-4112 

(International workshop on techniches in accelerator 
mass spectrometry, Oxford, UK, 30 Jun-1 Jul 1986) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(23. international conference on high-energy physics, 
Berkeley, CA, USA, 16-23 Jul 1986) 

See FNAL/C-86/132 

See FNAL/C-86/137 

(22. University conference on ceramics - ceramic mi- 
crostructures ‘86: role of interfaces, Berkeley, CA, 
USA, 28-31 Jul 1986) 

See LBL-22160 

(Anomalous rare earths and actinides, Grenoble, 
France, 7-11 Jul 1986) 

NTIS, PC A02/MF A0O1; 1 (GPO Dep.) 

(NATO advanced course on high brightness accel- 
erators, Pitlochry, Scotland, 13-25 Jul 1986) 

See LBL-22415 

(international workshop on condensed matter theo- 
ries, Argonne, IL, USA, 21-26 Jul 1986) 

NTIS, PC A02/MF A011; 1 (GPO Dep.) 

(2. IAP recontre on nuclear astrophysics, Paris, 
France, 7-11 Jul 1986) 

See LA-UR-86-3684 

(NATO Advanced Study Institute conference, Barga, 
Italy, 20 Jul-1 Aug 1986) 

See BNL-39051 

(GR 11 conference, Stockholm, Sweden, 1 Jul 1986, 
1 Jul 1986) 

See FNAL/C-86/168-A 

(International nuclear physics conference, Harrogate, 
UK, 25-30 Aug 1986) 

See CEA-CONF-8548 

See CEA-CONF-8550 

See CEA-CONF-8551 
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(21. international symposium on combustion, Munich, 
F.R. Germany, 3-8 Aug 1986) 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
(International heat transfer conference, San Francis- 
co, CA, USA, 17-22 Aug 1986) 

NTIS, PC A02; 3 

(6. international workshop on inelastic ion surface 
collisions, Argonne, IL, USA, 25-29 Aug 1986) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 

(Intersociety energy conversion engineering confer- 
ence, San Diego, CA, USA, 25-29 Aug 1986) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(Conference on thermal energy storage technology 
and transport, San Diego, CA, USA, 25-29 Aug 
1986) 

NTIS, PC A02; 3 

(2. annual oil shale contractors’ meeting, Morgan- 
town, WV, USA, 12-14 Aug 1986) 

See DOE/METC-86/6045 

(National conference on artificial intelligence, Phila- 
delphia, PA, USA, 11-15 Aug 1986) 

See HEDL-SA-3506-FP 

(8. IEEE non-volatile semiconductor memory work- 
shop, Vail, CO, USA, 18-20 Aug 1986) 

See SAND-86-2840C 

(30. SPIE technical symposium on optics and optoe- 
lectronic engineering, San Diego, CA, USA, 17-22 
Aug 1986) 

See UCRL-95135 

(Conference on non-stoichiometric compounds: the 
chemistry, physics and technological uses of non-stoi- 
chiometric compounds, Keele, UK, 31 Aug-5 Sep 
1986) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
(international Institute of Refrigeration (1.1.R.) meet- 
ing of commission B1,B2,E1,E2: progress in the 
design and construction of refrigeration systems, 
West Lafayette, IN, USA, 5-8 Aug 1986) 

Institute of Gas Technology, 3424 South State Street, 
Chicago, IL 60616 

(Symposium on marine sciences at National Sun Yes- 
sen Universiy, Kaoksiung, Taiwan, China, 1-2 Aug 
1986) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(NATO advanced research workshop, Halifax, 
Canada, 11-15 Aug 1986) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(Workshop on a carbohydrate structure data base, 
Auburn, NY, USA, 7-9 Aug 1986) 

See DOE/ER-0310 

(Course and workshop on basic and advanced fusion 
plasma diagnostic techniques, Varenna, Italy, 3-13 
Sep 1986) 

See PPPL-2395 

(International meeting on low, intermediate and high 
level waste management - decontamination and de- 
commissioning, Niagara Falls, NY, USA, 14-18 Sep 


(Applied superconductivity conference (ASC '86), 
Baltimore, MD, USA, 28 Sep-4 Oct 1986) 

See ANL-HEP-CP-86-115 

NTIS MF AOI; 2 (GPO Dep.) 

NTIS, PC A02; 3 

(ISEC ‘86: international solvent extraction confer- 
ence, Munich, F.R. Germany, 11-16 Sep 1986) 

See DOE/ER/13357-6 

(Geothermal Resources Council annual 

Palm Springs, CA, USA, 29 Sep-1 Oct 1986) 

See BNL-38087 

(International conference on reliable fuels for liquid 
metal reactors, Tucson, AZ, USA, 7-11 Sep 1986) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(13. world conference of the Nuclear Target Devel- 
opment Society, Chalk River, Canada, 17-19 Sep 
1986) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(6. physics in collision, Chicago, IL, USA, 3-5 Sep 
1986) 

See ANL-HEP-CP-86-131 

(3. annual Pittsburgh coal conference, Pittsburgh, 
PA, USA, 8-12 Sep 1986) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
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(2. international aerosol conference, Berlin, F.R. Ger- 
many, 22-26 Sep 1986) 

NTIS, PC A02/MF A01 - GPO 

(International conference on vacancies and intersti- 
tials in metals and alloys, Berlin, F.R. Germany, 14- 
19 Sep 1986) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(2. national conference on anaerobic digestion of in- 
dustrial wastes, Chicago, IL, USA, 10-12 Sep 1986) 
NTIS, PC A02; 3 

(8. annual participants’ information meeting of the 
DOE Low-Level Waste Management Program, 
Denver, CO, USA, 22-26 Sep 1986) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(Committee on the Safety of Nuclear Installations 
(CSNI) specialists’ meeting on core debris/concrete 
interactions, Palo Alto, CA, USA, 3-5 Sep 1986) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 

(SPIE’s fiber LASE '86, Cambridge, MA, USA, 14- 
26 Sep 1986) 

See SAND-86-2947C 

(Resonance ionization spectroscopy and its applica- 
tion, Swansea, UK, 7-12 Sep 1986) 

NTIS, PC A02; 3 

(Lattice gauge theory meeting, Upton, NY, USA, 15- 
19 Sep 1986) 

See ANL-HEP-CP-80-121 

(American Nuclear Society annual meeting, Bethes- 
da, MD, USA, 15-17 Sep 1986) 

See EGG-10282-1123 

(7. international conference on ternary compounds, 
Snowmass, CO, USA, 1 Sep 1986) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(Meeting on delayed neutrons, Birmingham, UK, 15- 
19 Sep 1986) 

See PNL-SA-14026 

(2. conference on hypercube multiprocessors, Knox- 
ville, TN, USA, 29-30 Sep 1986) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

See LA-UR-86-4218 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(ACS symposium on syngas conversion catalysis ad- 
vances in gasification, Santa Clara, CA, USA, 7-12 
Sep 1986) 

Prepr. Pap., Am. Chem. Soc., Div. Fuel Chem., 31: 
No. 3, 304-309(1986) 

Prepr. Pap., Am. Chem. Soc., Div. Fuel Chem., 31: 
No. 3, 237-243(1986) 

Prepr. Pap., Am. Chem. Soc., Div. Fuel Chem., 31: 
No. 3, 176-185(1986) 

Prepr. Pap., Am. Chem. Soc., Div. Fuel Chem., 31: 
No. 3, 194-199(1986) 

Prepr. Pap., Am. Chem. Soc., Div. Fuel Chem., 31: 
No. 3, 253-261(1986) 

Prepr. Pap., Am. Chem. Soc., Div. Fuel Chem., 31: 
No. 3, 200-209(1986) 

Prepr. Pap., Am. Chem. Soc., Div. Fuel Chem., 31: 
No. 3, 210-221(1986) 

Prepr. Pap., Am. Chem. Soc., Div. Fuel Chem., 31: 
No. 3, 222-229(1986) 

Prepr. Pap., Am. Chem. Soc., Div. Fuel Chem., 31: 
No. 3, 230-236(1986) 

Prepr. Pap., Am. Chem. Soc., Div. Fuel Chem., 31: 
No. 3, 300-303(1986) 

Prepr. Pap., Am. Chem. Soc., Div. Fuel Chem., 31: 
No. 3, 1-4(1986) 

Prepr. Pap., Am. Chem. Soc., Div. Fuel Chem., 31: 
No. 3, 11-16(1986) 

Prepr. Pap., Am. Chem. Soc., Div. Fuel Chem., 31: 
No. 3, 17-22(1986) 

Prepr. Pap., Am. Chem. Soc., Div. Fuel Chem., 31: 
No. 3, 59-65(1986) 

Prepr. Pap., Am. Chem. Soc., Div. Fuel Chem., 31: 
No. 3, 83-94(1986) 

Prepr. Pap., Am. Chem. Soc., Div. Fuel Chem., 31: 
No. 3, 116-123(1986) 

(18. summer school on nuclear structure studies by 
means of nuclear reactions, Mikolajki, Poland, 1-13 
Sep 1986) 

NTIS, PC A02; 3 
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(NATO advanced research workshop on acid deposi- 
tion processes at high elevation sites, Edinburgh, UK, 
8-12 Sep 1986) 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 

(IAEA specialists meeting on fast reactor cover gas 
purification, Richland, WA, USA, 24-26 Sep 1986) 
See HEDL-SA-3575 

See HEDL-SA-3574-FP 

See HEDL-SA-3576-FP 

(Spanish Nuclear Society meeting, Madrid, Spain, 24- 
27 Sep 1986) 

See DP-MS-86-145 

(International collaboration on advanced neutron 
sources, Villigen, Switzerland, 22-26 Sep 1986) 
NTIS, PC A03/MF A01 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
(Electrophoresis ‘86: 5th meeting of the International 
Electrophoresis Society, London, UK, 9-12 Sep 1986) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(9. annual Madison waste conference, Madison, WI, 
USA, 9-10 Sep 1986) 

NTIS, PC A02/MF AO1 (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(British Mass Spectrometry Society's annual meeting, 
Brighton, UK, 14-17 Sep 1986) 

See PNL-SA-14226 

(Georgia technical symposium on indoor air quality, 
Atlanta, GA, USA, 23-26 Sep 1986) 

NTIS, PC A02/MF A01 (GPO Dep.) 
(ISO/TC97/SC18/WG8 meeting, Luxembourg, Lux- 
embourg, 15-19 Sep 1986) 

NTIS, PC A02/MF AO01 (GPO Dep.) 

(2. European congress on electric steel, Florence, 
Italy, 29 Sep-1 Oct 1986) 

See OA-Trans-2843 

(International energy exhibition of plant and equip- 
ment, Cannes, France, 5-11 Oct 1986) 

See OA-Trans-2842 

(Nuclear science and nuclear power systems symposi- 
um, Washington, DC, USA, 29-31 Oct 1986) 

See SLAC-PUB-4118 

(Fuel cell seminar, Tucson, AZ, USA, 26-30 Oct 
1986) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(Silver Jubilee Eastern Analytical symposium, New 
York, NY, USA, 20-24 Oct 1986) 

See DP-MS-86-94-Rev.1 

(10. international vacuum congress and 6. internation- 
al conference on solid surfaces and the 33. national 
symposium of the American Vacuum Society, Balti- 
more, MD, USA, 27-31 Oct 1986) 

See DOE/ET/51013-203 

See DOE/ET/51013-199 

(3. conference on high temperature alloys for gas tur- 
bines and other applications, Liege, Belgium, 6-9 Oct 
1986) 

See CEA-CONF-8633 

(Society of Automotive Engineers international fuels 
and lubricants meeting and technical display, Phila- 
delphia, PA, USA, 6-9 Oct 1986) 

Society of Auto Engineers, 400 Commonwealth Dr., 
Warrendale, PA 15096 

(American Society of Metals materials week, Lake 
Buena Vista, FL, USA, 6-9 Oct 1986) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS, PC A03/MF A011; 1 (GPO Dep.) 
(Electrochemical Society fall meeting, San Diego, 
CA, USA, 19-24 Oct 1986) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS, PC A02; 3 

NTIS, PC A02; 3 

(3. international conference on clean coal technology 
and acid rain, Washington, DC, USA, 16-17 Oct 
1986) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(Workshop on optical fabrication and testing, Seattle, 
WA, USA, 21-23 Oct 1986) 

See UCRL-95882 
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Availability 
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(4. international symposium on the production and 
neutralization of negative ions and beams, Upton, 
NY, USA, 27-31 Oct 1986) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

See LA-UR-86-4182 

See LBL-22034-Rev. 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(14. water reactor safety information meeting, Gaith- 
ersburg, MD, USA, 27-31 Oct 1986) 

See LA-UR-86-4239 

See NUREG/CP-0082-Vol.4 

See NUREG/CP-0082-Vol.5 

(SIPRI/CLIPS study on a comprehensive test ban, 
Ottawa, Canada, 23-25 Oct 1986) 

See UCRL-95242-Rev.1 

(international symposium on the physics and chemis- 
try of small clusters, Richmond, VA, USA, 28 Oct-1 
Nov 1986) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(isovector excitations in nuclei, Vancouver, Canada, 
7-8 Oct 1986) 

See LA-UR-87-56 

(Annual symposium on safeguards of nuclear materi- 
al, Richland, WA, USA, 14 Oct 1986, 14 Oct 1986) 
See HEDL-SA-3561-FP 

(Conference on quantum fluids and solids, Banff, 
Canada, 13-17 Oct 1986) 

See LA-UR-87-235 

(20. ESLAB symposium, Heidelberg, F.R. Germany, 
27-31 Oct 1986) 

See LA-UR-87-39 

See LA-UR-87-40 

(Metal matrix composite spacecraft survivability sym- 
posium, Palo Alto, CA, USA, 27-29 Oct 1986) 

See EGG-M-20586 

(International symposium on fusion reactor blanket 
and fuel cycle technology, Tokai-mura, Japan, 27-29 
Oct 1986) 

See HEDL-SA-3552-FP 

(SPIE’s Cambridge symposium on optical and optoe- 
lectronic engineering: advanced in intelligent robotics 
systems, Cambridge, MA, USA, 26-31 Oct 1986) 
NTIS, PC A02/MF A001; 1 (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 
(International symposium on man-made mineral fibres 
in the working environment, Copenhagen, Denmark, 
28-29 Oct 1986) 

See LA-UR-86-4357 

(International ground coupled heat pump workshop, 
Albany, NY, USA, 28-30 Oct 1986) 

NTIS, PC A02; 3 

(international Atomic Energy Agency IWGFR spe- 
cialists meeting on flow induced vibrations, Paris, 
France, 21-24 Oct 1986) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(6. annual plutonium pyrochemical workshop, Los 
Alamos, NM, USA, 7-8 Oct 1986) 

NTIS, PC A02/MF A01 (GPO Dep.) 

See DP-MS-86-169 

(United Kingdom/United States conference on 
energy from landfill gas, Solihull, UK, 28-31 Oct 
1986) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(National wetland symposium, New Orleans, LA, 
USA, 8-10 Oct 1986) 

NTIS, PC A02/MF A0O1; 1 (GPO Dep.) 

(Conference on opportunities in the oncology mar- 
ketplace, Chicago, IL, USA, 14-15 Oct 1986) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(Symposium on sodium sulfur batteries, San Diego, 
CA, USA, 16 Oct 1986, 16 Oct 1986) 

See PNL-SA-14579 

(International symposium on genetic engineering, 
Seoul, Korea, 16-17 Oct 1986) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(American Association for Laboratory Animal Sci- 
ence conference, Chicago, IL, USA, 5-10 Oct 1986) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(Joint seminar University of Wisconsin/Wisconsin 
State Department of Natural Resources, Madison, 
WI, USA, 24 Oct 1986, 24 Oct 1986) 

NTIS, PC A02/MF A011; 1 (GPO Dep.) 
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Availability 
Source 


(Control Data Corporation VE Development Group 
and VIM conference, Minneapolis, MN, USA, 21 
Oct 1986, 21 Oct 1986) 

See BDX-613-3645 

(American Nuclear Society and Atomic Industrial 
Forum joint meeting, Washington, DC, USA, 16-21 
Nov 1986) 

Trans. Am. Nucl. Soc., 53: 481-482(1986) 

Trans. Am. Nucl. Soc., 53: 493-494(1986) 

Trans. Am. Nucl. Soc., 53: 382-384(1986) 

Trans. Am. Nucl. Soc., 53: 162-163(1986) 

See BNL-NUREG-39139 

See HEDL-SA-3542-FP 

(IAEA international conference on plasma physics 
and controlled nuclear fusion research, Kyoto, Japan, 
12-19 Nov 1986) 

See LBL-22276 

See GA-A-18683 

See DOE/ET/51013-200 

(American Physical Society Plasma Physics Division 
meeting, Baltimore, MD, USA, 3-7 Nov 1986) 

See DOE/ET/S51013-201 

(9. international conference on application of accel- 
erators in research and industry, Denton, TX, USA, 
10-12 Nov 1986) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS, PC A02/MF A0O1; 1 (GPO Dep.) 

See ANL-HEP-CP-86-136 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(Symposium on optical materials for high power 
lasers, Boulder, CO, USA, 3-5 Nov 1986) 

See LA-UR-87-190 

(Symposium on the future of geothermal energy, San 
Diego, CA, USA, 17-18 Nov 1986) 

See SAND-86-2943C 

(8. North American International Association of 
Energy Economists conference: changing world 
energy economy, Cambridge, MA, USA, 19-21 Nov 
1986) 

NTIS, PC A02/MF AO1 (GPO Dep.) 

NTIS, PC A02/MF A01i (GPO Dep.) 

NTIS, PC A02; 3 

(5S. joint conference on applications of air pollution 
meteorology, Chapel Hill, NC, USA, 18-21 Nov 
1986) 

NTIS, PC A02; 3 

(9. international conference on lasers and applica- 
tions, Orlando, FL, USA, 3-7 Nov 1986) 

See SAND-86-1278C 

See LA-UR-87-99 

(Reduced Enrichment for Research and Test Reac- 
tors (RERTR) program international meeting, Gatlin- 
burg, TN, USA, 3-6 Nov 1986) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

(AEA specialists’ meeting on covariance methods 
and practices in the field of nuclear data, Rome, 
Italy, 17-19 Nov 1986) 

NTIS, PC A02; 3 

(29. meeting of the Weapons Agencies Nondestruc- 
tive Testing Organization (WANTO), Amarillo, TX, 
USA, 18-20 Nov 1986) 

See SAND-87-0153C 

(ICALEO ‘86: laser application conference, Arling- 
ton, VA, USA, 10-13 Nov 1986) 

NTIS, PC A02; 3 

(20. symposium of North Eastern Accelerator Per- 
sonnel, Notre Dame, IN, USA, 3-6 Nov 1986) 

NTIS, PC A02/MF AO}; 1 (GPO Dep.) 

(IAEA technical committee meeting on water reac- 
tor fuel behaviour and fission products release in off- 
normal and accident conditions, Vienna, Austria, 10- 
13 Nov 1986) 

NTIS (US Sales Only), PC A02/MF A0i; 1 

NTIS (US Sales Only), MF AO1 

(Precision engineering conference: thresholds of pre- 
cision engineering, Dallas, TX, USA, 5-7 Nov 1986) 
See Y/DX-732 

(Nuclear explosives code developers conference, Al- 
buquerque, NM, USA, 16-20 Nov 1986) 

See UCRL-96036 
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(33. North American meetings of the Regional Sci- 
ence Association, Columbus, OH, USA, 14-16 Nov 
1986) 

NTIS, PC A03/MF A01; 1 (GPO Dep.) 

NTIS, PC A04/MF A011; 1 (GPO Dep.) 

(Water Quality Steering Committee - city of Albu- 
querque, Albuquerque, NM, USA, 13 Nov 1986, 13 
Nov 1986) 

See SAND-86-2675C 

(3. international workshop on cross sections for 
fusion and other applications, College Station, TX, 
USA, 6-8 Nov 1986) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 
(International nuclear engineering symposium on the 
development and use of small and medium size 
power reactors in the next generation, Tokyo, Japan, 
19-21 Nov 1986) 

NTIS, PC A04/MF A01 (GPO Dep.) 

(Workshop on tungsten and other refractory metals 
for VLSI applications, Palo Alto, CA, USA, 12-14 
Nov 1986) 

See SAND-86-2867C 

(NASA workshop on atomic oxygen effects, Pasade- 
na, CA, USA, 10-11 Nov 1986) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(Materials Research Society fall meeting, Boston, 
MA, USA, 1-5 Dec 1986) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

See BNL-NUREG-38999 

See SAND-86-1398C 

NTIS MF AOI; 2 (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS MF A01; 2 (GPO Dep.) 

NTIS MF A01; 2 (GPO Dep.) 

See UCRL-94633 

See UCRL-95962 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

See LBL-22577 

See LBL-22787 

(American Society of Mechanical Engineers winter 
meeting, Anaheim, CA, USA, 7-12 Dec 1986) 

NTIS, PC A02; 3 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(American Geophysical Union fall meeting, San 
Francisco, CA, USA, 8-12 Dec 1986) 

See SAND-86-1757C 

See SAND-86-7017C 

(International conference on soft X-ray optics and 
technology, West Berlin, F.R. Germany, 8-11 Dec 
1986) 

See LBL-22070 

(LTH3 meeting, Washington, DC, USA, 1 Dec 1986, 
1 Dec 1986) 

See LA-UR-86-4206 

(American Society of Mechanical Engineers winter 
annual meeting, New York, NY, USA, 8-12 Dec 
1986) 

NTIS, PC A03/MF A01; 1 (GPO Dep.) 

(National Institute of Environmental Health Sciences 
conference, Research Triangle Park, NC, USA, 15 
Dec 1986, 15 Dec 1986) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(4. rapid solidification conference, Santa Barbara, 
CA, USA, 14-18 Dec 1986) 

See SAND-86-2334C 

(American Society of Heating, Refrigerating, and 


Air-Conditioning Engineers meeting, New York, NY, 
USA, 18-21 Jan 1987) 

See LA-UR-86-1203-Rev. 

See LBL-21101 

NTIS, PC A02/MF A0O1; 1 (GPO Dep.) 
(IEEE/OSA topical meeting on picosecond electron- 
ics and optoelectronics, Lake Tahoe, NV, USA, 14- 
16 Jan 1987) 

See LA-UR-86-4352 

(Topical meeting on laser applications to chemical 
analysis, Lake Tahoe, NV, USA, 26-29 Jan 1987) 

See PNL-SA-14465 

See PNL-SA-14322 
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(Workshop on space telerobotics, Pasadena, CA, 
USA, 20-22 Jan 1987) 

See DOE/NE/37966-1 

(2. international performance of protective clothing 
symposium, Tampa, FL, USA, 18-22 Jan 1987) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 

(12. workshop on geothermal reservoir engineering, 
Stanford, CA, USA, 20-22 Jan 1987) 

See LA-UR-86-4335 

See LA-UR-87-41 

See SAND-86-2338C 

(Southern manufacturing technology conference, 
Charlotte, NC, USA, 26-29 Jan 1987) 

See Y/DX-746 

(10. annual Arnold O. Beckman conference in clinical 
chemistry, Newport Beach, CA, USA, 18-21 Jan 
1987) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

(5. international conference on valence fluctuations, 
Bangalore, India, 5-9 Jan 1987) 

See LA-UR-87-12 

See LA-UR-87-13 

See LA-UR-87-14 

See LA-UR-87-309 

(Foreign Applied Science Assessment Center confer- 
ence, McLean, VA, USA, 13 Jan 1987, 13 Jan 1987) 
See LA-UR-87-69 

(1. international conference on domain decomposi- 
tion, Paris, France, 7-9 Jan 1987) 

See BNL-39166 

(10. American Astronautical Society annual guidance 
and control conference, Keystone, CO, USA, 31 Jan- 
4 Feb 1987) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
(Roane-Anderson Economic Council meeting, Oak 
Ridge, TN, USA, 23 Jan 1987, 23 Jan 1987) 

NTIS, PC A02/MF A011; 1 (GPO Dep.) 

(Annual meeting of American Association for the 
Advancement of Science, Chicago, IL, USA, 14-18 
Feb 1987) 

See SLAC-PUB-4173 

(Oak Ridge model conference, Oak Ridge, TN, USA, 
3-5 Feb 1987) 

See Y/TS-203 

See FMPC-2067 

NTIS, PC A02/MF A0i (GPO Dep.) 

(13. annual conference on explosives and blasting 
techniques, Miami, FL, USA, 1-6 Feb 1987) 

See SAND-86-1525C 

See SAND-86-1547C 

(Cooling Tower Institute annual meeting, New Orle- 
ans, LA, USA, 25-27 Feb 1987) 

See KY/D-4138 

(ISSCO users group conference, Los Angeles, CA, 
USA, 23-27 Feb 1987) 

NTIS, PC A02/MF A01 (GPO Dep.) 

(Solving ground water problems with models confer- 
ence, Denver, CO, USA, 10-12 Feb 1987) 

See PNL-SA-14270 

See PNL-SA-14203 

See UNI-SA-202 

(4. international workshop on future electron devices, 
Tokyo, Japan, 9-11 Feb 1987) 

See SAND-87-0182C 

(International topical meeting on remote systems and 
robotics in hostile environments, Pasco, WA, USA, 
29 Mar-2 Apr 1987) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

See HEDL-SA-3550-FP 

See HEDL-SA-3543-FP 

See HEDL-SA-3639-FP 

(Waste management '87, Tucson, AZ, USA, 1-5 Mar 
1987) 

NTIS, PC A02/MF A0Oi; 1 (GPO Dep.) 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

See SAND-87-0224C 

See SAND-87-0232C 

See DP-MS-86-139 

See DP-MS-86-163 

See DP-MS-86-125 

See DP-MS-86-84 

See DP-MS-86-148 

See SAND-86-1965C 

See SAND-86-2225C 
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Availability 
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NTIS, PC A02; 3 

See LA-UR-87-329 

See PNL-SA-14599 

(Corrosion ‘87, San Francisco, CA, USA, 9-13 Mar 
1987) 

See PNL-SA-14396 

(American Institute of Chemical Engineers spring na- 
tional meeting, Houston, TX, USA, 29 Mar-2 Apr 
1987) 

See UCRL-95923 

(IEEE international conference on robotics and auto- 
mation, Raleigh, NC, USA, 30 Mar-2 Apr 1987) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 

See SAND-87-0229C 

(International conference on energy transformation 
and interaction with small and mesoscale atmospheric 
processes, Lausanne, Switzerland, 2-6 Mar 1987) 

See UCRL-95036 

(68. annual American Welding Society convention, 
Chicago, IL, USA, 22-27 Mar 1987) 

See EGG-M-17586 

(Symposium on microlithography, Santa Clara, CA, 
USA, 1-6 Mar 1987) 

See SAND-87-0274C 

(19. southeastern symposium on system theory, Clem- 
son, SC, USA, 15-17 Mar 1987) 

See DP-MS-86-218 

(OSA/IEEE conference on lasers and electro-optics 
(CLEO '87), Baltimore, MD, USA, 27 Apr-1 May 
1987) 

See KMSF-U-1828 

(Radiation protection and shielding conference, 
Knoxville, TN, USA, 22-24 Apr 1987) 

See SAND-86-1758C 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 

NTIS, PC A02/MF A0i (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 
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NTIS (US Sales Only), PC A0S/MF A01 
NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO! 


DE87750880 


DE87750852 
DE87750854 
DE87750855 
DE87750853 


DE87750851 
T187900539 


DE87005074 
DE87006330 


DE87751101 


DE87700998 
DE87701281 


DE87701024 
DE87701025 
DE87701026 
DE87701027 
DE87701028 
DE87701029 
DE87701030 
DE87701031 
DE87701032 
DE87701033 
DE87701034 
DE87701035 
DE87701036 
DE87701037 
DE87701038 
DE87701039 
DE87701040 
DE87701041 
DE87701042 
DE87701043 
DE87701044 
DE87701045 
DE87701046 
DE87701047 
DE87701048 
DE87701049 
DE87701050 
DE87701051 
DE87701052 
DE87701053 
DE87701054 
DE87701055 
DE87701056 
DE87701057 
DE87701058 
DE87701059 
DE87701060 
DE87701061 
DE87701062 
DE87701063 
DE87701065 
DE87701066 
DE87701067 
DE87701068 


DE87701069 
DE87701070 
DE87701071 
DE87701072 
DE87701073 
DE87701074 
DE87701075 
DE87701076 
DE87701077 
DE87701078 
DE87701079 
DE87701080 
DE87701081 
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Abstract 
Number 


12:19390 


12:17755 
12:18011 


12:19110 
12:19780 


12:19781 
12:19782 
12:19783 
12:19718 


12:19719 
12:17896 


12:17949 
12:17953 


12:18462 


12:18231 
12:18267 


12:19720 
12:18307 
12:19874 
12:19622 
12:19067 
12:19721 
12:19722 
12:19723 
12:19875 
12:19876 
12:18308 
12:18186 
12:19724 
12:19784 
12:19725 
12:18309 
12:18329 
12:18187 
12:17956 
12:18629 
12:18630 
12:18295 
12:18533 
12:18217 
12:19083 
12:19785 
12:18904 
12:18746 
12:18310 
12:18534 
12:18256 
12:19608 
12:19726 
12:19786 
12:19787 
12:19877 
12:17856 
12:19788 
12:19878 
12:18218 
12:18811 
12:18257 
12:19576 
12:18205 


12:18886 
12:18887 
12:18888 
12:18934 
12:18812 
12:18935 
12:18936 
12:18937 
12:18938 
12:18939 
12:18940 
12:18941 
12:18942 
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Report Availability Abstract 
Number Source Number 


13-86-164 NTIS (US Sales Only), PC A02/MF AOI DE87701082 12:18943 
14-85-860 NTIS (US Sales Only), PC A02/MF AO! DE87701083 12:19640 
18-85-101 NTIS (US Sales Only), PC A02/MF AOI DE87701084 12:18944 
18-85-750 NTIS (US Sales Only), PC A02/MF AO! DE87701085 12:17954 
D-17-84-850 NTIS (US Sales Only), PC A20/MF AO! DE87780082 12:19675 
E-1-85-747 NTIS (US Sales Only), PC A02/MF AOI DE87701086 12:19531 
E-1-85-888 NTIS (US Sales Only), PC A02/MF AOI DE87701087 12:19549 
E-1-85-949 NTIS (US Sales Only), PC A02/MF AOI DE87701088 12:19536 
E-1-86-58 NTIS (US Sales Only), PC A02/MF AO01 DE87701089 12:19532 
B-1-86-75 NTIS (US Sales Only), PC A02/MF AO01 DE87701090 12:18945 
E-2-84-236 NTIS (US Sales Only), PC A02/MF A0i DE87701091 12:19426 
E-2-85-592 NTIS (US Sales Only), PC A02/MF AOI DE87701092 12:19577 
E-2-85-768 NTIS (US Sales Only), PC A02/MF AOI DE87701093 12:19427 
E-2-85-882 NTIS (US Sales Only), PC A02/MF AOI DE87701094 12:19314 
E-2-85-898 NTIS (US Sales Only), PC A02/MF AO01 DE87701095 12:19493 
E-2-85-899 NTIS (US Sales Only), PC A02/MF AOI DE87701096 12:19494 
E-2-85-900 NTIS (US Sales Only), PC A02/MF AOI DE87701097 12:19676 
E-2-85-901 NTIS (US Sales Only), PC A02/MF A01 DE87701098 12:19495 
E-2-86-26 NTIS (US Sales Only), PC A02/MF AOI DE87701099 12:19496 
E-2-86-61 NTIS (US Sales Only), PC A02/MF AOI DE87701100 12:19578 
E-2-86-104 NTIS (US Sales Only), PC A02/MF A01 DE87701101 12:19428 
E-2-86-119 NTIS (US Sales Only), PC A02/MF AO1 DE87701102 12:19677 
E-2-86-125 NTIS (US Sales Only), PC A02/MF AOI DE87701103 12:19429 
E-2-86-169 NTIS (US Sales Only), PC A02/MF AOI DE87701104 12:19430 
E-3-85-935 NTIS (US Sales Only), PC A02/MF A01 DE87701105 12:19610 
E-4-85-194 NTIS (US Sales Only), PC A02/MF A01 DE87701106 12:19579 
E-4-85-523 NTIS (US Sales Only), PC A02/MF AOI DE87701107 12:19580 
E-4-85-855 NTIS (US Sales Only), PC A02/MF AO01 DE87701108 12:19581 
E-4-85-856 NTIS (US Sales Only), PC A02/MF AO! DE87701109 12:19582 
E-4-85-878 NTIS (US Sales Only), PC A02/MF A01 DE87701110 12:19583 
E-4-86-21 NTIS (US Sales Only), PC A02/MF AO DE87701111 12:19584 
E-4-86-30 NTIS (US Sales Only), PC A02/MF AOI DE87701112 12:19585 
E-4-86-60 NTIS (US Sales Only), PC A02/MF AOI DE87701113 12:19678 
E-4-86-66 NTIS (US Sales Only), PC A02/MF A01 DE87701114 12:19586 
E-4-86-88 NTIS (US Sales Only), PC A02/MF AO01 DE87701115 12:19679 
E-7-85-966 NTIS (US Sales Only), PC A02/MF AOI DE87701116 12:19537 
E-14-85-811 NTIS (US Sales Only), PC A02/MF AOI DE87701117 12:19642 
R-1-85-761 NTIS (US Sales Only), PC A02/MF A01 DE87701118 12:18946 
R-1-85-864 NTIS (US Sales Only), PC A02/MF AOI DE87701119 12:19393 
R-1-85-924 NTIS (US Sales Only), PC A02/MF AOI DE87701120 12:19533 
R-1-85-944 NTIS (US Sales Only), PC A02/MF AO01 DE87701121 12:19394 
R-1-86-8 NTIS (US Sales Only), PC A02/MF AOI DE87701122 12:19643 
R-1-86-150 NTIS (US Sales Only), PC A02/MF AOI DE87701123 12:18947 
R-2-85-26 NTIS (US Sales Only), PC A02/MF A01 DE87701124 12:19611 
R-2-85-196 NTIS (US Sales Only), PC A02/MF AO! DE87701125 12:19587 
R-2-85-390 NTIS (US Sales Only), PC A02/MF A01 DE87701126 12:19431 
R-2-85-818 NTIS (US Sales Only), PC A02/MF A01 DE87701127 12:19432 
R-2-85-836 NTIS (US Sales Only), PC A02/MF AOI DE87701128 12:19433 
R-2-85-838 NTIS (US Sales Only), PC A02/MF AOI DE87701129 12:19588 
R-2-85-866 NTIS (US Sales Only), PC A02/MF AO01 DE87701130 12:19315 
R-2-85-869 NTIS (US Sales Only), PC A02/MF A01 DE87701131 12:19434 
R-2-85-895 NTIS (US Sales Only), PC A02/MF AOI DE87701132 12:19435 
R-2-85-903 NTIS (US Sales Only), PC A02/MF A01 DE87701133 12:19316 
R-2-85-906 NTIS (US Sales Only), PC A02/MF AOI DE87701134 12:19436 
R-2-85-907 NTIS (US Sales Only), PC A02/MF AO! DE87701135 12:19612 
R-2-85-928 NTIS (US Sales Only), PC A02/MF A01 DE87701136 12:19589 
R-2-85-943 NTIS (US Sales Only), PC A02/MF A01 DE87701137 12:19680 
R-2-85-951 NTIS (US Sales Only), PC A02/MF A01 DE87701138 12:19437 
R-2-85-958 NTIS (US Sales Only), PC A03/MF AOI DE87701139 12:19497 
R-2-85-962 NTIS (US Sales Only), PC A02/MF AOI DE87701140 12:19498 
R-2-86-9 NTIS (US Sales Only), PC A02/MF AOI DE87701141 12:19438 
R-2-86-35 NTIS (US Sales Only), PC A02/MF A01 DE87701142 12:19439 
R-2-86-121 NTIS (US Sales Only), PC A02/MF AOI DE87701143 12:19440 
R-2-86-127 NTIS (US Sales Only), PC A02/MF AOI DE87701144 12:19441 
R-2-86-163 NTIS (US Sales Only), PC A02/MF AO01 DE87701146 12:19442 
R-3-85-17 NTIS (US Sales Only), PC A02/MF AOI DE87701147 12:19550 
R-3-85-805 NTIS (US Sales Only), PC A02/MF A01 DE87701148 12:19644 
R-3-85-843 NTIS (US Sales Only), PC A02/MF AOI DE87701149 12:19613 
R-3-86-70 NTIS (US Sales Only), PC A02/MF AOI DE87701150 12:19614 
R-4-85-759 NTIS (US Sales Only), PC A02/MF AO DE87701151 12:19590 
R-4-85-785 NTIS (US Sales Only), PC A02/MF AOI DE87701152 MN 12:19591 
R-4-85-950 NTIS (US Sales Only), PC A02/MF AOI DE87701153 12:19592 
R-4-85-952 NTIS (US Sales Only), PC A02/MF AO! DE87701154 12:19317 
R-4-86-36 NTIS (US Sales Only), PC A02/MF AO1 DE87701155 12:19593 
R-4-86-81 NTIS (US Sales Only), PC A02/MF A01 DE87701156 12:19594 
R-4-86-85 NTIS (US Sales Only), PC A02/MF A01 DE87701157 12:19681 
R-6-85-201 NTIS (US Sales Only), FC A02/MF A01 DE87701158 12:18905 
R-6-85-760 NTIS (US Sales Only), PC A02/MF AO01 DE87701159 12:19558 
R-6-85-777 NTIS (US Sales Only), PC A02/MF AOI DE87701160 12:18679 
R-6-85-803 NTIS (US Sales Only), PC A02/MF A01 DE87701161 12:19551 
R-6-85-804 NTIS (US Sales Only), PC A02/MF A01 DE87701162 12:19559 
R-6-85-868 NTIS (US Sales Only), PC A02/MF AOI DE87701163 12:19520 
R-6-85-937 NTIS (US Sales Only), PC A02/MF A01 DE87701164 12:19555 
R-7-85-902 NTIS (US Sales Only), PC A02/MF AO! DE87701165 12:19564 
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JINR- 


Report 
Number 


R-7-86-82 

R-8-85-829 

R-9-85-877 

R-9-85-892 

R-9-85-915 

R-9-85-941 

R-9-85-946 

R-9-86-2 

R-9-86-3 

R-9-86-156 

R-10-85-940 

R-10-86-73 

R-10-86-138 

R-10-86-152 

R-11-85-776 

R-11-85-970 

R-11-85-973 

R-11-86-80 

R-12-85-929 

R-13-85-195 

R-13-85-774 

R-13-85-913 

R-13-86-161 

R-13-£6-162 

R-14-85-690 

R-14-85-773 

R-14-86-39 

R-14-86-171 

R-15-85-862 

R-17-85-225 

R-19-85-821 

R-19-85-826 

R-19-85-827 
JPL- 

86-4 

9950-1244 
JPL-PUB- 

85-56 

85-97 

85-98 

86-11 
Juel- 

1952 

1971 

2039 

2059 

2064 
Juel-Bibl- 

5(1983) 

5(1985) 
Juel-Spez- 

350 

357 

360 
K/OA- 

6004/ Ri 
K/PS- 

1236 

5034-Add.2 

84-21 

85-10 

85-11 

85-12 
KEMA- 

8770-85-MOL 

3725 

3769 

3771 


Availability 
Source 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF AO01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A02/MF A01 


See DOE/JPL-1012-119 
See N-87-14169 


See DOE/JPL-1060-90 

See DOE/JPL-1012-116 
See DOE/JPL-1012-117 
See DOE/JPL-1012-122 


NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A06/MF AO1 
NTIS (US Sales Only), PC A07/MF AO1 
NTIS (US Sales Only), PC A10/MF A01 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A04/MF AO1 


NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A04/MF AO1 
NTIS (US Sales Only), PC A08/MF AO01 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A04; 3 


NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A05S/MF AO1 
NTIS (US Sales Only), PC A02/MF AOI 


NTIS (US Sales Only), PC A03/MF AOI; 1 


NTIS (US Sales Only), PC AO7/MF AOI 
NTIS (US Sales Only), PC A06/MF A01 
NTIS (US Sales Only), PC A06/MF A0O1 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A08/MF A01 
NTIS (US Sales Only), PC A09/MF A0O1 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC AO7/MF AOI 
NTIS (US Sales Only), PC A0S/MF AO1 
NTIS (US Saies Only), PC A07/MF A01 
NTIS (US Sales Only), PC A04/MF A01 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF AOI 


NTIS (US Sales Only), PC A03/MF AO1 


DE87701167 
DE87701168 
DE87701169 
DE87701170 
DE87701171 
DE87701172 
DE87701173 
DE87701174 
DE87701175 
DE87701176 
DE87701177 
DE87701178 
DE87701179 
DE87701180 
DE87701181 
DE87701182 
DE87701183 
DE87701184 
DE87701185 
DE87701186 
DE87701187 
DE87701188 
DE87701189 
DE87701190 
DE87701191 
DE87701192 
DE87701193 
DE87701194 
DE87780083 
DE87701195 
DE87701196 
DE87701197 
DE87701198 


DE87005423 


DE87005429 
DE87005421 
DE87005422 
DE87005426 


DE87750850 
DE87750849 
DE87750887 
DE87750884 
DE87750885 


DE87750868 
DE87750847 


DE87750883 
DE87750826 
DE87750823 


DE87005074 


DE87005546 
DE87005318 


DE87701199 
DE87701200 
DE87701201 
DE87701202 


DE87751591 


DE87750871 
DE87750834 
DE87750878 
DE87750822 
DE87750835 
DE87750875 
DE87750881 
DE87750879 
DE87750876 
DE87750832 
DE87750833 
DE87750827 
DE87750846 
DE87750841 
DE87750840 


DE87701203 


ERA-12/9 / 276R 


Abstract 
Number 


12:19682 
12:18535 
12:18906 
12:18889 
12:18890 
12:18907 
12:18891 
12:18908 
12:18909 
12:18910 
12:18948 
12:18949 
12:18950 
12:18951 
12:18261 
12:19683 
12:18892 
12:18893 
12:18707 
12:18952 
12:18953 
12:18911 
12:18536 
12:18537 
12:18538 
12:19645 
12:19646 
12:18963 
12:19521 
12:19647 
12:19184 
12:19196 
12:19197 


12:18004 
12:18634 


12:18026 
12:19871 
12:19872 
12:18005 


12:19727 
12:19728 
12:18219 
12:17857 
12:17861 


12:18259 
12:19888 


12:18220 
12:19789 
12:19080 


12:17949 


12:19097 
12:17847 


12:18915 
12:18921 
12:18879 
12:18922 


12:17751 


12:19530 
12:18206 
12:18680 
12:18631 
12:18954 
12:18330 
12:19790 
12:18331 
12:18955 
12:18332 
12:18333 
12:19844 
12:18956 
12:18221 
12:19026 


12:19443 





Availability i istributi Abstract 
Source Number 


84-29 
84-30 
85-1 
85-2 
85-3 
85-4 
85-5 
85-7 
85-19 
KIYI- 
83-5 
83-30 
83-31 
84-18 
85-5 
85-7 
85-11 
85-14 
85-15 
KMSF-U- 
1828 


107 

108 

109 

110 

111 
KURRI-TR- 

261 

262 

270 
KY/D- 

4138 
LA- 

10891-MS 

10900-MS 

10901-MS 

10909-MS 
LA-UR- 


86-1203-Rev. 


86-3684 
86-4182 
86-4206 
86-4218 
86-4237 
86-4239 
86-4313 
86-4327 
86-4335 
86-4352 
86-4357 
87-12 
87-13 
87-14 
87-39 
87-40 
87-41 
87-56 
87-69 
87-99 
87-130 
87-159 
87-190 
87-235 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A02/MF A0O1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A0O1 
NTIS (US Sales Only), PC A02/MF A01 


NTIS (US Sales Only), PC A02/MF AO1 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF AO01 
NTIS (US Sales Only), PC A03/MF AO! 
NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A0S/MF AO01 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A04/MF AO01 
NTIS (US Sales Only), PC A02/MF AO1 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A04/MF AOI; 1 


NTIS (US Sales Only), MF A01; 2 


NTIS (US Sales Only), PC A03/MF AOI; 1 


NTIS (US Sales Only), MF A01; 2 


NTIS (US Sales Only), PC A03/MF AOI; 1 


NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A03/MF AO1 
NTIS (US Sales Only), PC A04/MF AO1 


NTIS, PC A02/MF A01; 1 (GPO Dep.) 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 


NTIS, PC A03/MF AOI 

NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS MF AOI; 2 (GPO Dep.) 

NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02/MF AO1 (GPO Dep.) 
NTIS, PC A02; 3 

NTIS, PC A02; 3 

NTIS, PC A02; 3 

NTIS, PC A03/MF AOI; 1 (GPO 
NTIS, PC A04/MF AOI; 1 (GPO 
NTIS, PC A02/MF AO1; 1 (GPO 
NTIS, PC A02/MF AOI; 1 (GPO 
NTIS, PC A02/MF AOi; 1 (GPO 
NTIS, PC A03/MF A01; 1 (GPO 
NTIS, PC A04/MF AO}; 1 (GPO 
NTIS MF AOI; 2 (GPO Dep.) 

NTIS, PC A02; 3 


NTIS (US Sales Only), PC A03/MF A01 


NTIS, PC A04; 3 

NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02; 3 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI: 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC Al1/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


See AD-A-175028/0/XAB 


ted ed ted td td td ddd dd tt 
SSSSSEBS3esee% 


mmm mom 


SESE333% 


—_ 


ts eed eed es dtd 
SSSSS33 83% 


DE87701204 
DE87701205 
DE87701206 
DE87701207 
DE87701208 
DE87701209 
DE87701210 
DE87701211 
DE87701212 
DE87701213 


DE87780092 
DE87780093 
DE87780094 
DE87701214 
DE87701215 
DE87701216 
DE87701217 
DE87701218 
DE87701219 


DE87002823 


DE87751102 
DE87751103 
DE87751104 
DE87751105 
DE87751106 


DE87701220 
DE87701221 
DE87701223 


DE87004124 


DE87006314 
DE87006313 
DE87006317 
DE87004773 


DE86012395 
DE87001982 
DE87003731 
DE87003738 
DE87003740 
DE87003741 
DE87003742 
DE87003747 
1DE87003750 
DE87003753 
DE87003758 
DE87003760 
DE87005129 
DE87005128 
DE87005127 
DE87005122 
DE87005121 
DE87005120 
DE87005117 
DE87005116 
DE87005111 
DE87005107 
DE87005103 
DE87005100 
DE87005097 
DE87006073 
DE87006069 


DE87701224 


DE87006160 
DE87004469 
DE87006041 
DE87003528 
DE87004468 
DE87000199 
DE87004472 
DE87004593 
DE87006142 
DE87006169 
DE87004595 
DE87006138 


12:19318 
12:18880 
12:18881 
12:19729 
12:19730 
12:18957 
12:19731 
12:18632 
12:19732 
12:19623 


12:19649 
12:18540 
12:19791 
12:19650 
12:17957 
12:19599 
12:19522 
12:19523 
12:19556 


12:19792 


12:18034 
12:17706 
12:18012 
12:18437 
12:18369 


12:18296 
12:18262 
12:18311 


12:18463 


12:17894 
12:19017 
12:19238 
12:18785 


12:18038 
12:19269 
12:18894 
12:18826 
12:19879 
12:19018 
12:18813 
12:19845 
12:19198 
12:18047 
12:18867 
12:19229 
12:19666 
12:18541 
12:18542 
12:19270 
12:19271 
12:18043 
12:19552 
12:18882 
12:18827 
12:19008 
12:17950 
12:18828 
12:19378 
12:18543 
12:17935 


12:19553 


12:18708 
12:18438 
12:18604 
12:18916 
12:18990 
12:18709 
12:19796 
12:19797 
12:18633 
12:18544 
12:18742 
12:18545 


12:19858 





LPTENS- 


Report 
Number 


LPTENS- 
86-14 

LR- 
549(AP) M 
551(AP) M 
552(OP) M 
553(AP) M 
560(AP) M 
561(AP) M 
564(AP) M 
569(PA) M 
570(PA) M 
571(PA) M 

LTKK-EN-B- 
40 


43 

46 
LTKK-EN-C- 

39 


LUTKDH/TKKT- 
7010-1-68(1985) 


9 
MLM- 
3418 
MPQ- 
103 
MRC-R- 
991R-1 
MRL-R- 
1014 
N- 
87-13488 
87-13498 
87-13856 
87-13874 
87-14147 
87-14167 
87-14169 
87-14218 
87-14236 
87-14240 
87-14426 
87-14434 
87-14486 
87-14487 
87-14771 
87-14916 
87-14998 
87-15035 
87-15131 
87-15149 
87-15150 
NAS- 
1.15:86192 
1.15:88789 
1.15:88805 
1.15:88821 
1.15:89273 
1.15:89415 
1.26:177900 
1.26:179482 
1.26:179553 
1.26:179562 
1.26:179834 
1.26:179923 
1.26:179933 
1.26:179935 
1.26:179940 
1.26:179961 
1.26:179963 
1.26:179981 
1.26:180021 
1.26:180029 
1.60:2645 
NASA-CR- 
177900 
179482 
179553 
179562 
179834 
179923 
179933 
179935 


Availability 
Source 


See DOE/ER/40008-95 


See PB-87-125829/XAB 
See PB-87-125837/XAB 
See PB-87-125712/XAB 
See PB-87-125845/XAB 
See PB-87-124897/XAB 
See PB-87-126181/XAB 
See PB-87-125936/XAB 
See PB-87-125928/XAB 
See PB-87-125910/XAB 
See PB-87-125902/XAB 


NTIS (US Sales Only), PC A06/MF A01; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 


NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS, PC A02/MF AO1 

NTIS, PC A03; 3 

NTIS (US Sales Only), PC A03/MF AO1 
See ORNL/Sub-86-18417/1 

See AD-A-174769/0/XAB 


NTIS, PC A06/MF AO1 
NTIS, PC A02/MF AOl 
NTIS, PC A03/MF AO1 
NTIS, PC Al4/MF AOl 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF A0O1 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF A0l 
NTIS, PC A02/MF AOI 
NTIS, PC A02/MF A01 
NTIS, PC A03/MF A0i 
NTIS, PC A05/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A07/MF AO1 
NTIS, PC A02/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC A02/MF AO1 
NTIS, PC A03/MF A01 


See N-87-15131 
See N-87-13856 
See N-87-14426 
See N-87-14487 
See N-87-13874 
See N-87-14916 
See N-87-15150 
See N-87-14771 
See N-87-14486 
See N-87-14434 
See N-87-14167 
See N-87-14240 
See N-87-14236 
See N-87-14218 
See N-87-14169 
See N-87-13498 
See N-87-14147 
See N-87-13488 
See N-87-15149 
See N-87-15035 
See N-87-14998 


See N-87-15150 
See N-87-14771 
See N-87-14486 
See N-87-14434 
See N-87-14167 
See N-87-14240 
See N-87-14236 
See N-87-14218 


File 
Number 


E 1.99: DE87005517 


DE87751111 
DE87751117 
DE87751119 
DE87751118 


DE87751082 


DE87006598 
DE87750830 


DE87006022 


ERA-12/9 / 278R 


Abstract 
Number 


12:19475 


12:18495 
12:19051 
12:17826 
12:19052 
12:19049 
12:19053 
12:18496 


12:19107 
12:19040 
12:18546 
12:19798 
12:19019 
12:18617 


12:17959 
12:18829 
12:17986 
12:19041 
12:19272 
12:18605 
12:18634 
12:19273 
12:19274 
12:19275 
12:18873 
12:18710 
12:18547 
12:18606 
12:18027 
12:19379 
12:19319 
12:19276 
12:19277 
12:19278 
12:19279 


12:19277 
12:17986 
12:18873 
12:18606 
12:19041 
12:19379 
12:19279 
12:18027 
12:18547 
12:18710 
12:18605 
12:19275 
12:19274 
12:19273 
12:18634 
12:18829 
12:19272 
12:17959 
12:19278 
12:19276 
12:19319 


12:19279 
12:18027 
12:18547 
12:18710 
12:18605 
12:19275 
12:19274 
12:19273 





279R / ERA-12/9 


Report 
Number 


179940 
179961 
179963 
179981 
180021 
180029 
NASA-TM- 
86192 
88789 
88805 
88821 
89273 
89415 
NASA-TP- 
2645 
NBSIR- 
86-3061 
NDRL- 


2936(Q-118) 
NEANDC(E)- 


238/ L 

239/ L 
NHL- 

282004 
NITE*A-P-D- 

676 
NITEFA-P-E- 

0673 
NITEFA-P-K- 

0646 
NIIEFA-P-SIU- 


7751385 
7751386 
7751387 
7751459 
7751460 
7751461 
7751462 
7751463 
7751464 
7751465 
7751467 


Availability 
Source 

See N-87-14169 
See N-87-13498 
See N-87-14147 
See N-87-13488 
See N-87-15149 
See N-87-15035 


See N-87-15131 

See N-87-13856 

See N-87-14426 

See N-87-14487 

See N-87-13874 

See N-87-14916 

See N-87-14998 

See DOE/ER/40240-1 
See DOE/ER/00038-2936 


NTIS (US Sales Only), PC A02/MF A01 
NTIS (US Sales Only), PC A07/MF AOI; 1 


NTIS (US Sales Only), PC A03; 3 

NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A04/MF AOI 
NTIS (US Sales Only), PC A02/MF AOI 
NTIS (US Sales Only), PC A02/MF AO! 
NTIS (US Sales Only), PC A02/MF A01; 1 


NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 


NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF A01i (GPO Dep.) 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A06/MF A01 
NTIS (US Sales Only), PC All/MF A01 
NTIS (US Sales Only), PC A06/MF AOI 


NTIS (US Sales Only), PC A03/MF A01 
NTIS (US Sales Only), PC A03/MF A01 


See AD-A-174899/5/XAB 


NTIS (US Sales Only), PC A09/MF AOI; 1 
NTIS (US Sales Only), MF A01; 2 

NTIS (US Sales Only), MF A01; 2 

NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), MF A01; 2 

NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A0S/MF AOI; 1 
NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS (US Sales Only), PC A0S/MF AOI; 1 
NTIS (US Sales Only), PC A06/MF AOI; i 
NTIS (US Sales Only), MF A01; 2 

NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A07; 3 

NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), MF A01; 2 

NTIS (US Sales Only), PC A03/MF AOI 
NTIS (US Sales Only), PC A04/MF AOI; 1 
NTIS (US Sales Only), PC A07; 3 

NTIS (US Sales Only), PC A06; 3 

NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS (US Sales Only), PC A0S/MF AOI; 1 
NTIS (US Sales Only), PC A10/MF AOI 
NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS (US Sales Only), PC A06/MF AOI; 1 


E 1.99: DE87006048 


E 1.99: DE87004502 


DE87900516 
DE87900517 


DE87751090 
DE87701225 
DE87701226 
DE87701227 
DE87701228 
DE87701229 


DE87751091 
DE87751092 
DE87751093 


DE87001220 
DE87001221 
DE87001222 
DE87001224 


DE87701230 
DE87780084 
DE87701231 


DE87780095 
DE87780096 


DE87751066 
DE87751069 
DE87751070 
DE87751071 
DE87751083 
DE8775 1589 
DE87751112 
DE87751113 
DE87751114 
DE87751115 
DE87751116 
DE87751376 
DE87751377 
DE87751378 
DE87751379 
DE87751380 
DE87751382 
DE87751383 
DE87751385 
DE87751386 
DE87751387 
DE87751459 
DE87751460 
DE87751461 
DE87751462 
DE87751463 
DE87751464 
DE87751465 
DE87751467 


Abstract 
Number 


12:18634 
12:18829 
12:19272 
12:17959 
12:19278 
12:19276 


12:19277 
12:17986 
12:18873 
12:18606 
12:19041 
12:19379 


12:19319 
12:18805 
12:18739 


12:19565 
12:19524 


12:17982 
12:18917 
12:18918 
12:19199 
12:19799 
12:18895 


12:19042 
12:18058 
12:19043 


12:17814 
12:17815 
12:17816 
12:17817 


12:19851 
12:19203 
12:19022 


12:19071 
12:19072 


12:18823 


12:18013 
12:17981 
12:17824 
12:17807 
12:18402 
12:18014 
12:18464 
12:18465 
12:18439 
12:17802 
12:18440 
12:18357 
12:17831 
12:18377 
12:18380 
12:18383 
12:17803 
12:18385 
12:18386 
12:18387 
12:17967 
12:18394 
12:18381 
12:18370 
12:18489 
12:18358 
12:18441 
12:18858 
12:18480 





NP- 


Report 
Number 


7751468 
7751469 
7751470 
7751471 
7770065 
7770066 
7900487 


7900519 
7900524 


NPS- 


54-86-012 


NRL-MR- 


5532 


NTB- 


NUCLEBRAS-CDTN- 


85-14 
85-23 


515 


NUREG- 


0430-Vol.7-No.1 
0525-Rev.12 
0781-Suppl.2 
4829-Vol.1 


NUREG/CP- 


0054 
0082-Vol.4 
0082-Vol.5 
0084 


NUREG/CR- 


2478-Vol.3 
3232 
3620-Suppl.2 


4708-Vol.1-No.1 
4787 

4789 

4798 

4801 

4802 

4829-Vol.2 


2842 
2843 


OEHL- 


86-072EH0021HGA 


ONERA-P- 


985-2 


ORAU- 


274 


ORNL- 


6232 
6318 
6349 
6353 
6360 


ORNL/CON- 


217 


ORNL/M- 


287 
288 


ORNL/Sub- 


84-19701/ 1 
86-18417/ 1 
86-97396/ 1 


10147-Vol.1-No.1 
10239 


Availability 
Source 


NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A03/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF A0i; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A06/MF AOI; 1 
NTIS (US Sales Only), PC A06/MF AOI; 1 

US Fish and Wildlife Service, 1010 Gause Blvd., 
Slidell, LA 70458 

NTIS (US Sales Only), PC A03; 3 

IEA Coal Research, 14/15 Lower Grosvenor P1., 
London SW1W OEX, United Kingdom 


See AD-A-174827/6/XAB 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 


Nagra, Ch-5401 Baden, Switzerland 
Nagra, Ch-5401 Baden, Switzerland 


NTIS (US Sales Only), PC A06/MF AO01 


NTIS, PC A02/MF A01 - GPO 
NTIS, PC A03/MF AOI - GPO 
NTIS, PC A09/MF A01i - GPO 
NTIS, PC A13/MF A01 - GPO 


NTIS, PC A18/MF AOI; 1 

NTIS, PC A22/MF A01 - GPO 
NTIS, PC A25/MF A01 - GPO 
NTIS, PC A04/MF A01 - GPO 


NTIS, PC A07/MF A0Oi1 - GPO 
NTIS, PC A05/MF A01 - GPO 
NTIS, PC A19/MF A01 - GPO 
NTIS, PC A0S/MF A01 - GPO 
NTIS, PC A06/MF A0O1 - GPO 
NTIS, PC A99/MF A01 - GPO 
NTIS, PC A06/MF A0O1 - GPO 
NTIS, PC A04/MF AOI - GPO 
NTIS, PC A08/MF A01 - GPO 
NTIS, PC Al3/MF A0i - GPO 
NTIS, PC A05/MF A01 - GPO 
NTIS, PC A06/MF A0O1 - GPO 
NTIS PC E06/MF AO1 - GPO 
NTIS, PC A13/MF A01 - GPO 
NTIS, PC All/MF A0O1 - GPO 


NTIS 
NTIS 


NTIS 
NTIS 


NTIS (US Sales Only), PC A02/MF AOI; 1 
NTIS (US Sales Only), PC A02/MF AOI; 1 


See AD-A-174875/5/XAB 

NTIS, PC A06/MF AO 

NTIS, PC A02/MF AOI; 1 

NTIS MF AOI; 2 (GPO Dep.) 

NTIS, PC A06; 3 

NTIS, PC A09/MF AOI; 1 (GPO Dep.) 


NTIS, PC All/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF A01; 1 (GPO Dep.) 


NTIS, PC A04/MF A011; 1 (GPO Dep.) 


NTIS, PC A06/MF A01; 1 (GPO Dep.) 
NTIS, PC A03; 3 


NTIS, PC A06/MF A01; 1 (GPO Dep.) 
NTIS, PC A0S/MF A01 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 


NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
NTIS MF AOI; 2 (GPO Dep.) 

NTIS, PC A08; 3 

NTIS, PC A0S/MF AOI; 1 (GPO Dep.) 
See NUREG/CR-4689 

See NUREG/CR-4708-Vol.1-No.1 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 


DE87751468 
DE87751469 
DE87751470 
DE87751471 
DE87770065 
DE87770066 
1187900487 


DE87900519 
TI187900524 


DE87005558 


DE87701232 


T187900533 
T187900537 
TI187900513 
1187006371 


1187004201 
T187005723 
1187005724 
TI87005385 


TI187900539 
TI87900514 
T187006149 
T187900538 
T187006283 
TI87005450 
T187003500 
TI187002819 
T187900522 
TI87900508 
TI87005671 
T187005386 
TI87006042 
1187006372 
T187900521 


DE87005989 


DE87005726 
DE87006013 
DE87006007 
DE87006021 
DE87006201 


DE87006028 


DE87005376 
DE87005672 


DE87005048 
DE87006022 
DE87005735 


DE87005733 
DE87006027 
DE87005732 
DE87006026 
T187003500 

1187002819 

DE87006014 


Distribution 
Category 
MN -98 

MN -95f 
MN -95f 
MN -11 

MN -38 

MN -4 

MN -48 


MN -61A 
ND -90 
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Abstract 
Number 


12:18400 
12:18466 
12:18467 
12:17987 
12:18859 
12:17960 
12:19076 


12:18015 
12:17686 


12:19856 
12:19800 


12:17895 
12:18711 


12:18712 


12:17951 
12:17952 
12:18334 
12:18814 


12:18265 
12:18335 
12:18336 
12:18188 


12:17896 
12:19247 
12:17941 
12:18548 
12:18189 
12:18337 
12:18338 
12:19254 
12:17897 
12:18339 
12:18297 
12:19027 
12:18340 
12:18815 
12:17862 


12:17793 


12:17690 
12:17757 
12:17794 


12:18397 
12:18584 


12:19031 
12:18549 
12:18371 


12:18341 
12:19852 
12:17687 
12:19204 
12:19853 


12:18445 


12:18790 
12:18372 


12:18481 
12:19019 
12:19125 


12:18401 
12:18635 
12:19108 
12:17858 
12:18338 
12:19254 
12:17846 





281R / ERA-12/9 


Report 
Number 


10247 
10277 
10281 
10301 
10313 
10329 


OUP- 


86-22 


PATENTS-US- 


4,633,172 
4,636,846 
4,637,052 


87-114716/ XAB 
87-116562/ XAB 
87-117412/ XAB 
87-117743/ XAB 
87-119327/ XAB 
87-119574/ XAB 
87-119988/ XAB 
87-121182/ XAB 
87-122313/ XAB 
87-123170/ XAB 
87-123550/ XAB 
87-123634/ XAB 
87-123790/ XAB 
87-124053/ XAB 
87-124079/ XAB 
87-124103/ XAB 
87-124343/ XAB 
87-124350/ XAB 
87-124368/ XAB 
87-124376/ XAB 
87-124897/ XAB 
87-125266/ XAB 
87-125282/ XAB 
87-125712/ XAB 
87-125787/ XAB 
87-125829/ XAB 
87-125837/ XAB 
87-125845/ XAB 
87-125902/ XAB 
87-125910/ XAB 
87-125928/ XAB 
87-125936/ XAB 
87-126181/ XAB 
87-126280/ XAB 
87-126306/ XAB 
87-127445/ XAB 
87-127452/ XAB 
87-127460/ XAB 
87-127478/ XAB 
87-137170/ XAB 
87-137238/ XAB 
87-140331/ XAB 
87-140356/ XAB 
87-140901/ XAB 
87-141404/ XAB 


PFC/CP- 


86-14 
86-15 
86-16 
86-17 
86-18 


PFC/RR- 


86-24 
87-1 


PNL- 


4054-Suppl.2 
5210-Vol.3 
5709 

5725 
5904-3 
6030 

6057 

6085 

6098 

6140 

6147 


PNL-SA- 


13707 
13864 


Availability 
Source 


NTIS, PC A*%4/MF AOI; 1 (GPO Dep.) 
NTIS, PC A09/MF A01; 1 (GPO Dep.) 
NTIS MF AO; 2 (GPO Dep.) 

See NUREG/CR-4798 

NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


NTIS (US Sales Only), PC A02; 3 

(US: Commissioner of Patents, Washington, D.C. 
20231, USA, $1.00 per copy. Government Patent Ap- 
plications available from NTIS) 


NTIS, PC A02/MF A01 
NTIS, PC A04/MF AO1 
NTIS, PC A02/MF AO1 
NTIS, PC A04/MF AO1 
NTIS, PC A04/MF A01 
NTIS, PC Ai5/MF A0l 
NTIS PC PC E03/MF E01 
NTIS, PC A04/MF A01 
NTIS, PC A15/MF A0l1 
NTIS, PC A04/MF A01 
NTIS, PC A08/MF A01 
NTIS, PC A03/MF AO1 
NTIS PC PC E04/MF E04 
NTIS, PC A03/MF A01 
NTIS, PC A04/MF AO1 
NTIS, PC A03/MF A01 
NTIS, PC A15/MF A01 
NTIS, PC Al4/MF A01 
NTIS, PC A03/MF AO1 
NTIS, PC A14/MF A0O1 
NTIS PC PC E05/MF E05 
NTIS, PC A04/MF A01 
NTIS, PC A03/MF AOI 
NTIS PC PC E05/MF E05 
NTIS, PC A99/MF E04 
NTIS PC PC E05/MF E05 
NTIS PC PC E05/MF E05 
NTIS PC PC E05/MF E05 
NTIS PC PC E05/MF E05 
NTIS PC PC E05/MF E05 
NTIS PC PC E05/MF E05 
NTIS PC PC E05/MF E05 
NTIS PC PC E04/MF E04 
NTIS, PC A02/MF AO1 
NTIS, PC A02/MF AO1 
NTIS PC PC E99 

NTIS, PC A05/MF A01 
NTIS, PC A07/MF AO01 
NTIS, PC A20/MF A01 
NTIS, PC A04/MF A01 
NTIS, PC A16/MF A0O1 
NTIS, PC A05/MF A01 
NTIS, PC A04/MF A0i 
NTIS, PC A10/MF AO1 
NTIS$200.00/MF$200.00 


See DOE/ET/51013-199 
See DOE/ET/S51013-200 
See DOE/ET/S51013-201 
See DOE/ET/51013-202 
See DOE/ET/51013-203 


See DOE/ET/51013-204 
See DOE/ET/S51013-209 


See NUREG/CR-3620-Suppl.2 

See NUREG/CR-3950-Vol.3 

NTIS, PC A08/MF A01; 1 (GPO Dep.) 
NTIS, PC A05/MF A01; 1 (GPO Dep.) 
NTIS, PC A0S/MF A01; 1 (GPO Dep.) 
NTIS, PC A05/MF A01; 1 (GPO Dep.) 
NTIS, PC A04/MF A01; 1 (GPO Dep.) 
See NUREG/CR-4801 

NTIS, PC A04/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 


NTIS, PC A03/MF A01 (GPO Dep.) 
NTIS, PC A02; 3 


DE87005729 
DE87006006 
DE87006024 
T187005671 

DE87006011 
DE87005734 


DE87751095 


DE87005995 
DE87005996 
DE87005997 
DE87005998 
DE87005999 
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DE87006001 


1187006149 
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Availability Abstract 
Source Number 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) : DE87005605 12:19539 
See UNI-SA-202 .99: DE87006044 12:19242 
NTIs, PC A03/MF AOI; 1 (GPO Dep.) .99: DE87005601 12:19239 
NTIS MF AOI; 2 (GPO Dep.) .99: DE87005602 12:18992 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) : DE87005604 12:19240 
NTIS, PC A02; 3 DE87005606 12:18993 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) : DE87006404 12:18550 
NTIS, PC A02/MF A0O1 (GPO Dep.) .99: DE87004921 12:18743 
NTIS, PC A02/MF AO1; 1 (GPO Dep.) : DE87004920 12:18354 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) : DE87006373 12:18373 
NTIS, PC A02; 3 DE87006402 12:17942 


NTIS, PC A02/MF A01 (GPO Dep.) .99: DE87000667 12:19735 
NTIS, PC A03/MF A01; 1 (GPO Dep.) .99: DE87005629 12:19736 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) .99: DE87005630 12:19737 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 99: DE87005631 12:19801 
NTIS, PC A04/MF AOI; 1 (GPO Dep.) 99: DE87005617 12:19738 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 99: DE87005615 12:19739 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 99: DE87005613 12:19740 
NTIS, PC A03/MF A01; 1 (GPO Dep.) 99: DE87005614 12:19802 


NTIS (US Sales Only), PC A03/MF AO1 DE87750825 12:19525 


NTIS (US Sales Only), PC A09/MF AOI DE87750845 12:17902 

9 NTIS (US Sales Only), PC A03/MF A01 DE87750874 12:17912 
PWA- 

4/ 86 See KFK-3771 DE87750878 12:18680 
RAD- 

86-239-001-02-06 See PB-87-124079/XAB 12:19048 
RAND/N- 

2478-AF See AD-A-174607/2/XAB 12:18497 
RCM- 


00286 NTIS (US Sales Only), PC A06/MF AOI DE87750870 MN -4 12:18786 
REG/G- 


8.22 US Nuclear Regulatory Commission, Washington, TI87900492 MN -41 12:17944 
DC 20555 
RFP- 


3783 NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
3862 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
3886 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
3890 NTIS, PC A03/MF AOI; 1 (GPO Dep.) 
3909 NTIS, PC A02/MF AO1 (GPO Dep.) 
3919 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
3926 NTIS, PC A02/MF AOI; 1 (GPO Dep.) 

RHO-RE-CR- 
16-P NTIS, PC A09/MF AOI; 1 (GPO Dep.) 
17-P NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
RHO-WM-PL- 


12-P NTIS, PC A04/MF A011; 1 (GPO Dep.) DE87005819 MN -70B 12:17916 
RISO-M- 
2545 NTIS (US Sales Only), PC A04/MF AOI; 1 DE87751072 MN -60 12:18059 
2611 NTIS (US Sales Only), PC A14/MF AOI; 1 DE87751067 MN -98F 12:18362 
2615 NTIS (US Sales Only), PC A03/MF AOI; 1 DE87751068 MN -11 12:19081 


DE87006191 STD -25 12:18551 
DE87005789 STD -25 12:18552 
DE87005791 STD -38 12:18866 
DE87005790 STD -25 12:18553 
DE87005795 STD -25 12:18554 
DE87006190 STD -70 12:17913 
DE87006197 STD -25 12:18555 


hth eh eee tet 


DE87005820 MN -70 12:17914 
DE87005818 MN -70 12:17915 


om mam anno 


8 $8 S8sssss 


10/ 86 See N-87-13488 12:17959 


85-31 NTIS (US Sales Only), PC A03/MF AOI DE87701233 
85-32 NTIS (US Sales Only), PC A02/MF A01 DE87701234 
NTIS (US Sales Only), PC A02/MF AO1 DE87701235 12:19684 


12:19600 
12:19444 


NTIS (US Sales Only), PC A03/MF AO1 DE87701236 
NTIS (US Sales Only), PC A02/MF AOI DE87701237 
NTIS (US Sales Only), PC A02/MF A01 DE87701238 
NTIS (US Sales Only), PC A03/MF A01 DE87701239 


12:19280 
12:19445 
12:19466 
12:19446 


NTIS, PC A04/MF AOI; 1 (GPO Dep.) 

NTIS, PC A04/MF AOI; 1 (GPO Dep.) 

NTIS, PC A04/MF AOI; 1 (GPO Dep.) 
85-1365/ I NTIS, PC A07/MF AOI; 1 
85-2383 NTIS, PC A04/MF A01; 1 (GPO Dep.) 
85-2443 NTIS, PC A02/MF A01 (GPO Dep.) 
85-2621 NTIS, PC A05/MF A001; 1 (GPO Dep.) 
86-1278C NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-1294 NTIS, PC Al1/MF AO1; 1 (GPO Dep.) 
86-1398C NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-1470 NTIS, PC A02/MF A01 (GPO Dep.) 
86-1525C NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-1547C NTIS, PC A02/MF A01; 1 (GPO Dep.) 
86-1725 NTIS, PC A04; 3 
86-1739C NTIS, PC A02/MF A01; 1 (GPO Dep.) 
86-1757C NTIS, PC A03/MF A01; 1 (GPO Dep.) 
86-1758C NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
86-1965C NTIS, PC A02/MF A01 (GPO Dep.) 
86-2084 See NUREG/CR-4550-Vol.4 
86-2156C NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


DE87006327 12:17917 
DE87005215 12:17863 
DE87006326 12:17918 
DE87005971 12:17919 
DE87005736 12:18919 
DE87005622 12:18958 
DE87005646 12:17864 
DE87003299 12:18831 
DE87005618 12:17707 
DE87004525 12:18556 
DE87006329 12:19009 
DE87005534 12:19010 
DE87005529 12:19011 
DE87006009 12:17865 
DE87004524 12:18791 
DE87005855 12:17920 
DE86014971 12:19803 
DE87005854 12:17921 
TI187005450 12:18337 
DE87003880 12:18792 
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Report Availability i istributit Abstract 
Number Source Number 


12:19012 
12:17922 
12:17708 
12:18557 
12:18048 
12:18558 
12:18681 
12:19098 
12:18258 
12:18559 
12:18049 
12:18994 
12:17936 
12:17937 
12:18560 
12:19241 
12:18995 
12:19881 
12:18868 
12:17923 
12:18816 
12:18817 
12:18869 
12:18028 


86-2211 NTIS, PC A07/MF A01; 1 (GPO Dep.) : DE87005620 
86-2225C NTIS, PC A02/MF A01; 1 (GPO Dep.) 1.99: DE87005879 
86-2279C NTIS, PC A02/MF A01; 1 (GPO Dep.) .99: DE87003510 
86-2334C NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: DE87005538 
86-2338C NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: DE87004243 
86-2449C NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: DE87005846 
86-2592C NTIS, PC A02/MF AOI (GPO Dep.) .99: DE87002694 
86-2675C NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: DE87002481 
8§-2240C NTIS, PC A02/MF A01 (GPO Dep.) 99: DE87005533 
86-2867C NTIS, PC A02; 3 DE87003514 
86-2943C NTIS, PC A02/MF A01; 1 (GPO Dep.) : DE87004244 
86-2947C NTIS, PC A03/MF A01; 1 (GPO Dep.) 99: DE87004528 
86-7017C NTIS, PC A03/MF A01; 1 (GPO Dep.) 99: DE87006119 
86-7095 NTIS, PC A05/MF A01 (GPO Dep.) 99: DE87005632 
86-7163 NTIS MF AOI; 2 (GPO Dep.) .99: DE87006010 
86-7166 NTIS, PC A19/MF A0O1; 1 (GPO Dep.) 99: DE87005975 
86-8242 NTIS, PC A02/MF A01 (GPO Dep.) -99: DE87005973 
87-0153C NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: DE87005532 
87-0182C NTIS, PC A02; 3 DE87005881 
87-0224C NTIS, PC A02/MF A01; 1 (GPO Dep.) : DE87005651 
87-0229C NTIS, PC A02; 3 DE87005847 
87-0232C NTIS, PC A02/MF A01 (GPO Dep.) : DE87005851 
87-0274C NTIS, PC A02; 3 DE87005852 
87-8175 NTIS, PC A04/MF A01; 1 (GPO Dep.) : DE87006333 
SASR- 


See N-87-15149 12:19278 


39 
SCIENTIFIC- 
1 
SERI/SP- 
273-3028 NTIS, PC A09/MF A01; 1 (GPO Dep.) : DE87001101 
273-3047 NTIS, PC A02/MF A01; 1 (GPO Dep.) 99: DE87001103 


See AD-A-174896/1/XAB 12:19295 


12:18017 
12:18029 
211-3035 NTIS, PC A03/MF A01; 1 (GPO Dep.) : DE87001137 


252-2942 NTIS, PC A07/MF A01; 1 (GPO Dep.) : DE87001131 


12:18018 


12:18040 
210/ T-2 NTIS (US Sales Only), PC A04/MF A0i DE87750838 12:18860 


NTIS (US Sales Only), PC A03/MF AOI; 1 DE87751094 12:18019 


NTIS, PC A99/MF A01; 1 (GPO Dep.) 99: DE87005940 12:18874 


NTIS, PC A04; 3 DE87005800 12:18923 
NTIS, PC A02/MF AOI (GPO Dep.) : DE87003670 12:19447 


NTIS, PC A02/MF A01; 1 (GPO Dep.) .99: DE87004052 12:18959 


NTIS, PC A02; 3 DE87005798 12:19526 
NTIS, PC A02/MF A01; 1 (GPO Dep.) : DE87005801 12:19396 


NTIS, PC A02; 3 DE87005799 12:19448 


NTIS, PC A02; 3 DE87005015 12:18996 


NTIS (US Sales Only), PC A07/MF A01; 1 DE87751076 12:19192 


NTIS, PC A06/MF A01 12:18020 


NTIS (US Sales Only), PC A03/MF A01; 1 DE87751084 12:17804 


NTIS 12:17691 


60A82004 See NHL-282004 DE87751090 12:17982 
60A85112 NTIS (US Sales Only}, PC A03/MF AOI; 1 DE87751096 12:19104 


81-4061 NTIS (US Sales Only), PC A02/MF AOI; 1 DE87751080 12:18183 
82-4956 NTIS (US Sales Only), PC A02/MF A01; 1 DE87751078 12:18471 


82-5587 See STU-84-3337 DE87751081 12:18473 
83-4181 NTIS (US Sales Only), PC A02/MF AOI; 1 DE87751079 12:18472 
84-3337 NTIS (US Sales Only), PC A03/MF AOI; 1 DE87751081 12:18473 
85-3981 NTIS (US Sales Only), PC A03/MF AOI; 1 DE87751077 12:17979 


See AD-A-174947/2/XAB 12:19020 
NTIS (US Sales Only), PC A05/MF A01; 1 DE87751107 12:18788 
NTIS (US Sales Only), PC A04/MF AOI; 1 DE87751108 12:17709 
NTIS (US Sales Only), PC A06/MF AOI; 1 _ DE87751109 12:18447 


NTIS (US Sales Only), PC A04/MF AOI; 1 DE87751594 12:19028 
NTIS (US Sales Only), MF A01; 2 DE87751597 12:17733 


TNO, P.O. Box 217, 2600 AE Delft, Netherlands i 12:17746 
TNO, P.O. Box 217, 2600 AE Delft, Netherlands 12:19230 
TNO, P.O. Box 217, 2600 AE Delft, Netherlands 12:17747 
NTIS (US Sales Only), PC A02/MF A01 DE87751596 12:17806 
NTIS (US Sales Only), PC A03/MF AOI; 1 DE87751592 °0i 12:17752 
NTIS (US Sales Only), PC A07/MF AOI; 1 DE87751595 i 12:17753 
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50 
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Availability 
Source 


NTIS (US Sales Only), PC A04/MF AOI; 1 


See DOE/ER/60348-3 
See AD-A-174876/3/XAB 


See SAND-84-1854 
See SAND-85-2621 
See SAND-86-1725 
See SAND-87-0232C 


NTIS, PC A07/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A06/MF AOI; 1 (GPO Dep.) 
See NUREG/CR-4829-Vol.2 

See NUREG-4829-Vol.1 

NTIS, PC A10/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A03/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF AOl; 1 (GPO Dep.) 
NTIS, PC A10/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF AO1; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A02/MF A01; 1 (GPO Dep.) 
NTIS, PC A02/MF A01 (GPO Dep.) 
NTIS, PC A02/MF AOI; 1 (GPO Dep.) 


NTIS, PC A02/MF A0O1; 1 (GPO Dep.) 


See DOE/ER/40008-94 

See DOE/ER/40008-95 

See DOE/ER/40272-14 

See DOE/ER/40272-16 

See DOE/ER/40272-25 

NTIS, PC A02/MF A01; 1 (GPO Dep.) 
See AD-A-174630/4/XAB 

NTIS, PC A13; 3 

NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
See AD-A-174690/8/XAB 


NTIS (US Sales Only), PC A09/MF AOI 


DE87751593 


DE87004414 


DE87005215 
DE87005646 
DE87006009 
DE87005851 


DE87005207 
DE87005938 
DE87005572 
1187006372 

1187006371 

DE87005930 
DE87005201 
DE87005203 
DE87005817 


DE87005728 
DE87005925 
DE87005840 
DE87003238 
DE87004359 
DE87005227 
DE87003817 
DE87002554 
DE87002556 
1DE87005055 
DE87005839 
DE87005836 
DE87005837 


DE87005514 
DE87005516 
DE87005517 
DE87005674 
DE87005675 
DE87005679 


DE87006044 


DE87005521 


DE87004887 


DE87701242 
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Number 


12:17748 


12:19257 
12:19668 


12:17863 
12:17864 
12:17865 
12:18817 


12:18818 
12:19380 
12:19021 
12:18815 
12:18814 
12:18832 
12:18870 
12:18682 
12:19094 


12:18498 
12:19250 
12:17924 
12:18561 
12:19058 
12:18636 
12:18499 
12:17842 
12:17843 
12:18819 
12:18355 
12:18637 
12:18861 


12:18651 
12:19261 
12:19475 
12:19413 
12:19476 
12:19376 
12:19242 
12:19233 
12:17925 
12:19206 
12:18822 


12:19854 


567 NTIS (US Sales Only), PC A03/MF AOI; 1 DE87751098 12:18448 
601 NTIS (US Sales Only), PC A06/MF AOI; 1 DE87751099 12:18449 
602 NTIS (US Sales Only), PC A04/MF AOI; 1 DE87751100 12:18486 


NTIS (US Sales Only), PC A04/MF AOI; 1 DE87751097 12:18450 


See DOE/CE/26530-T2 


See AD-A-174841/7/XAB 


NTIS (US Sales Only), PC A02/MF AOI; 1 


NTIS, PC A02/MF AOI; 1 


NTIS, PC A02/MF AOI; 1 (GPO Dep.) 
NTIS, PC A03/MF A011; 1 (GPO Dep.) 


NTIS, PC A02/MF AOI (GPO Dep.) 


NTIS (US Sales Only), PC A17/MF A01 


DE87005299 


DE87900531 


DE87004552 


DE87002123 
DE87005503 


DE87005377 


DE87701243 
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DOE/OR/00033—T281 
DOE/OR/00033—T279 
PNL—5725 
DOE/ER/10774—7 
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LA—10891-MS 
LA—10901-MS 
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SAND—84-1010 
SAND—86-1470 
PNL—6057 
SAND—87-8175 
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DP—1731 
DOE/ER/10982—7 
PNL-SA—14581 
PNL-SA—14599 
PNL-SA—14396 
DOE/NE/44139—23 
MLM—3418 
PNL—6140 
INIS-BR—570 
IWGFR—54 
JAERI-M—86-015 
JAERI-M—86-016 
JAERI-M—86-019 
JAERI-M—86-020 
JAERI-M—86-021 
JAERI-M—86-022 
JAERI-M—86-024 
JAERI-M—86-025 
JAERI-M—86-026 
JAERI-M—86-027 
JAERI-M—86-028 
JAERI-M—86-031 
JAERI-M—86-033 
JAERI-M—86-035 
JAERI-M—86-036 
JAERI-M—86-037 
JAERI-M—86-038 
JAERI-M—86-039 
JAERI-M—86-040 
JAERI-M—86-042 
JAERI-M—86-043 
JAERI-M—86-044 
JAERI-M—86-045 
JAERI-M—86-046 
JAERI-M—86-047 
JAERI-M—86-048 
JAERI-M—86-049 
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DE87701173 JINR—R-9-85-946 DE87750826 Juel-Spez—357 DE87750945 EUR—10188 
DE87701174 JINR—R-9-86-2 DE87750827 KFK—4125 DE87750946 EUR—9928 
DE87701175 JINR—R-9-86-3 DE87750828 GKSS—86/E/26 DE87751066 NP—7751066 
DE87701176 JINR—R-9-86-156 DE87750829 ITUG/dp-—85-11 DE87751067 RISO-M—2611 
DE87701177 JINR—R-10-85-940 DE87750830 MPQ—103 DE87751068 RISO-M—2615 
DE87701178 JINR—R- 10-86-73 DE87750831 GKSS—86/E/27 DE87751069 NP—7751069 
DE87701179 JINR—R-10-86-138 DE87750832 KFK—4107 DE87751070 NP—7751070 
DE87701180 JINR—R-10-86-152 D£87750833 KFK—4115 DE87751071 NP—7751071 
DE87701181 JINR—R-11-85-776 DE87750834 KFK—3769 DE87751072 RISO-M—2545 
DE87701182 JINR—R-11-85-970 DE87750835 KFK—4016 DE87751073 CTH-JVG—20 
DE87701183 JINR—R-11-85-973 DE87750836 GSI—86-37-Prepr. DE87751074 CTH-JVG—21 
DE87701184 JINR—R-11-86-80 DE87750837 INIS-mf—10316 DE87751075 CTH-JVG—22 
DE87701185 JINR—R-12-85-929 DE87750838 SFB—210/T-2 DE87751076 SLU-ESO—42 
DE87701186 JINR—R-13-85-195 © DE87750839 GSI—86-10-Prepr. DE87751077 STU—85-3981 
DE87701187 JINR—R-13-85-774 DE87750840 KFK—4143 DE87751078 STU—82-4956 
DE87701188 JINR—R-13-85-913 DE87750841 KFK—4136 DE87751079 STU—83-4181 
DE87701189 JINR—R-13-86-161 DE87750842 GSI—86-35-Prepr. DE87751080 STU—81-4061 
DE87701190 JINR—R-13-86-162 DE87750843 GSI—86-36-Prepr. DE87751081 STU—84-3337 
DE87701191 JINR—R-14-85-690 DE87750844 GSI—86-11 DE87751082 LUTKDH/TKKT—7010-1- 
DE87701192 JINR—R-14-85-773 DE87750845 PTB-SE—8 68(1985) 

DE87701193 JINR—R- 14-86-39 DE87750846 KFK—4130 DE87751083 NP—7751083 
DE87701194 JINR—R-14-86-171 DE87750847 Juel-Bibl—5(1985) DE87751084 SPKUS— 1985-9 
DE87701195 JINR—R-17- 85-225 DE87750848 FhG-W—5/86 DE87751085 BFR-R—37:1986 
DE87701196 JINR—R-19-85-821 DE87750849 Juel—1971 DE87751086 BFR-R—51:1986 
DE87701197 JINR—R-19-85-826 DE87750850 Juel—1952 DE87751087 EFN—19 
DE87791198 JINR—R-19-85-827 DE87750851 IPP-I1I—100 DE87751088 EFN—22 
DE87701199 KEK—84-21 DE87750852 IPP—1/231 DE87751089 NP—7751089 
DE87701200 KEK—85-10 DE87750853 IPP—S/1 DE87751090 NHL—282004 
DE87701201 KEK—85-11 DE87750854 IPP—2/274 DE87751091 NILU-OR—26/86 
DE87701202 KEK—85-12 DE87750855 IPP—4/215 DE87751092 NILU-OR—32/85 
DE87701203 KFTI—84-23 DE87750856 HMI-B—430 DE87751093 NILU-OR—42/86 
DE87701204 KFTI—84-25 DE87750867 GKSS—85/E/1 DE87751094 SI-R—840324-1 
DE87701205 KFTI—84-29 DE87750868 Juel-Bibl—5(1983) DE87751095 OUP—86-22 
DE87701206 KFTI—84-30 DE87750869 GSF-R—368 DE87751096 STF—60A85112 
DE87701207 KFTI—85-1 DE87750870 RCM—00286 DE87751097 VTT-TUTK—425 
DE87701208 KFTI—85-2 DE87750871 KFK—3725 DE87751098 VTT-TIED—567 
DE87701209 KFTI—85-3 DE87750872 INIS-mf—10309 DE87751099 VTT-TIED—601 
DE87701210 KFTI—85-4 DE87750873 GSF—10/86 DE87751100 VTT-TIED—602 
DE87701211 KFTI—85-5 DE87750874 PTB-SE—9 DE87751101 IVO-A—04/86 
DE87701212 KFTI—85-7 DE87750875 KFK—4073 DE87751102 KTM/E-D—107 
DE87701213 KFTI—85-i9 DE87750876 KFK—4085 DE87751103 KTM/E-D—108 
DE87701214 KIYI—84-18 DE87750877 GSF-S—1026 DE87751104 KTM/E-D—109 
DE87701215 KIYI—85-5 DE87750878 KFK—3771 DE87751105 KTM/E-D—110 
DE87701216 KIYI—85-7 DE87750879 KFK—4078 DE87751106 KTM/E-D—111 
DE87701217 KTYI—85-11 DE87750880 IPF—85-2 DE87751107 TKK-KO/ET—13 
DE87701218 KIYI—85-14 DE87750881 KFK—4076 DE87751108 TKK-KO/ET—14 
DE87701219 KTYI—85-15 DE87750882 INIS-mf—10310 DE87751109 TKK-KO/ET—15 
DE87701220 KURRI-TR—261 DE87750883 Juel-Spez—350 DE87751111 LTKK-EN-B—40 
DE87701221 KURRI-TR—262 DE87750884 Juel—2059 DE87751112 NP-—7751112 
DE87701223 KURRI-TR—270 DE87750885 Juel—2064 DE87751113 NP—7751113 
DE87701224 LAFI—070 DE87750886 GSF-S—1054 DE87751114 NP—7751114 
DE87701225 NITEFA-P-D—676 DE87750887 Juei—2039 DE87751115 NP—7751115 
DE87701226 NIIEFA-P-E—0673 DE87750912 FRNC-TH—2242 DE87751116 NP—7751116 
DE87701227 NITEFA-P-K—0646 DE87750913 FRCEA-TH—13 DE87751117 LTKK-EN-B—43 
DE87701228 NITEFA-P-SIU—0686 DE87750914 FRNC-TH—2419 DE87751118 LTKK-EN-C—39 
DE87701229 NITEFA-P-V—0690 DE87750915 CEA-R—5360 DE87751119 LTKK-EN-B—46 
DE87701230 NIRS—24 DE87750916 EUR—10119 DE87751364 BMFT-FB-T—86-094 
DE87701231 NIRS-R—11 DE87750917 EUR—10120 DE87751365 BMFT-FB-T—86-081 
DE87701232 NUCLEBRAS-CDTN—S15 DE87750918 EUR—10511 DE87751366 BMFT-FB-T—86-084 
DE87701233 RRK—85-31 DE87750919 EUR—9980 DE87751367 BMFT-FB-T—86-092 
DE87701234 RRK—85-32 DE87750920 CRN-CPR—86-03 DE87751368 BMFT-FB-T—86-095 
DE87701235 RRK—85-33 DE87750921 FRADOC—6-1 DE87751369 BMFT-FB-T—86-100 
DE87701236 RRK—85-35 DE87750922 FRADOC—6-2 DE87751370 BMFT-FB-T—86-112 
DE87701237 RRK—86-2 DE87750923 FRADOC—6-3 DE87751371 BMFT-FB-T—86-103 
DE87701238 RRK—86-3 DE87750924 FRADOC—6-4 DE87751372 BMFT-FB-T—86-116 
DE87701239 RRK—86-4 DE87750925 FRADOC—6-5 DE87751373 BMFT-FB-T—86-102 
DE87701242 UTTAC—S0 DE87750926 FRADOC—6-6 DE87751374 BMFT-FB-T—86-101 
DE87701243 ZiK—568 DE87750927 FRADOC—6-7 DE87751375 CONF-8510413— 
DE87701281 ENEA-RT-TIB—85/17 DE87750928 FRADOC—6-8 DE87751376 NP—7751376 
DE87750514 INIS-mf—10314 DE87750929 FRADOC—6-9 DE87751377 NP—7751377 


DE87750524 INIS-mf—10289 DE87750930 FRADOC—6-10 DE87751378 NP—7751378 
DE87750561 CEA-CONF—8548 DE87750931 


DE87751379 NP—7751379 
DE87750562 CEA-CONF—8550 DE87750932 DE87751380 NP—7751380 
DE87750588 CEA-CONF—8551 DE87750933 DE87751381 DFVLR-FB—86-43 
DE87750814 GSI—86-1 DE87750934 DE87751382 NP—7751382 
DE87750815 INIS-mf—10285 DE87750935 DE87751383 NP—7751383 
DE87750816 INIS-mf—10283 DE87750936 


DE87751384 GSF—44/85 
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DE87750819 INIS-mf—10290 DE87750939 CEA-N—2470 DE87751387 NP—7751387 
DE87750820 INIS-mf—10291 DE87750940 CEA-N—2481 DE87751458 BMFT-FB-T—86-088 
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DE87750822 KFK—3974 DE87750942 EUR—10123 DE87751460 NP—7751460 
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DE87751464 
DE87751465 
DE87751466 
DE87751467 
DE87751468 
DE87751469 
DE87751470 
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DE87751513 
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NP—7751463 
NP—7751464 
NP—7751455 
BMFT-FB-HA—86-008 
NP—7751467 
NP—7751468 
NP—7751469 
NP—7751470 
NP—7751471 
IFP—34-368 
IFP—34-334 
FRNC-TH—2332 
FRNC-TH—2501 
CEA-CONF—8572 
CEA-CONF—8633 
FRNC-TH—2295 
ESC—37 
KEMA—8770-85-MOL 
TNO-HMT-R—85-268 
TNO-KRI—640-85 
TNO-HMT—85-01234 
TNO-HMT-R—85-353 
TNO-HMT-R—85-156 
TNO-HMT—85-07067 
ECN—190 
NP—7770065 
NP—7770066 
INIS-SU—327 
INIS-mf—10548 
INIS-SU—387-Vol.1 
JINR—D-17-84-850 
JINR—R-15-85-862 
NIRS-M—55 
KIYI—83-5 
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DE87780093 
DE87780094 
DE87780095 
DE87780096 
DE87900424 
DE87900502 
DE87900504 
DE87900505 
DE87900506 
DE87900516 
DE87900517 
DE87900519 
DE87900531 
T187001428 

T187002819 


TI87003500 
1187004201 
1187004424 
T187004609 
T187005146 
T187005147 
TI87005149 
T187005150 
T187005151 
T187005152 
T187005153 
T187005155 
T187005156 
T187005260 
TI187005385 
T187005386 
TI87005450 
T187005671 
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KIYI—83-30 
KIYI—83-31 
NIRS-RSD—70 
NIRS-RSD—71 
BG-Trans—07879 
CONF-8611109—2 
CONF-8611109—10 
OA-Trans—2843 
OA-Trans—2842 
NEANDC(E)—238/L 
NEANDC(E)—239/L 
NP—7900519 
WNL-Trans—1163 
CONF-860952—3 
NUREG/CR—4708-Vol.1- 
No.1 
NUREG/CR—4689 
NUREG/CP—0054 
DOE/CE/40787—T1 
BNL-NUREG—38999 
DOE/CE/27460—T22 
DOE/CE/27460—T18 
DOE/CE/27460—T5 
DOE/CE/27460—T15 
DOE/CE/27460—T 14 
DOE/CE/27460—T12 
DOE/CE/27460—T2 
DOE/CE/27460—T6 
DOE/CE/27460—T4 
BNL-NUREG—39139 
NUREG/CP—0084 
NUREG/CR—4801 
NUREG/CR—4550-Vol.4 
NUREG/CR—4798 
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T187005723 
TI187005724 
T187006042 
TI187006149 
T187006283 
1187006371 
T187006372 
TI87900454 
T187900469 
1187900487 
TI187900492 
T187900508 
T187900513 
1187900514 
TI87900521 
T187900522 
TI187900524 
T187900526 
T187900533 
T187900537 
TI87900538 
TI187900539 
T187920192 
T187920194 
T187920196 
T187920219 
1187920231 
1187920234 
T187920235 
T187920240 
TI87920250 
1187920253 
TI87920259 
1187920262 
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NUREG/CP—0082-Vol.4 
NUREG/CP—0082-Vol.5 
NUREG/CR—4802 
NUREG/CR—3620-Suppl.2 
NUREG/CR—3950-Vol.3 
NUREG—4829-Vol.1 
NUREG/CR—4829-Vol.2 
CONF-8608151—1 
CONF-8309395—1 
NP—7900487 
REG/G—8.22 
NUREG/CR—4789 
NUREG—0781-Suppl.2 
NUREG/CR—3232 
NUREG/CR—4847 
NUREG/CR—4787 
NP—7900524 
GRI—7900526 
NUREG—0430-Vol.7-No.1 
NUREG—0525-Rev. 12 
NUREG/CR—3861 
NUREG/CR—2478-Vol.3 
EPRI-CS—4966-Vol.2 
EPRI-EA—4820 
EPRI-EA—5007 
EPRI-NP—4929 
EPRI-P—4463-SR-Vol.1 
EPRI-CS—5020 
EPRI-EA—4903 
EPRI-EM—S5019 
EPRI-AP—S5018 
EPRI-CS—4880 
EPRI-EM—5041 
EPRI-NP—4930 
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